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CIVIL  ENGINEERS  IN   INDIA. 

An  article  under  this  heading  in  the  London  Engineer- 
ing cannot  fail  to  have  a  deep  interest  for  the  men  to 
whom  it  refer,s  as  being  possibly  the  exponent  of  the 
feelings  of  the  profession,  or  the  public  at  home,  towards 
a  body  of  deserving  public  servants  whose  existence 
is  hardly  known  in  England. 

Being  perhaps  more  behind  the  scenes  than  the  London 
journal,  we  must  confess  to  a  feeling  of  disappointment 
in  the  article  of  1st  June,  which  appears  to  be  consider- 
ably inspired  by  "  the  Indian  official  of  high  rank" 
referred  to  therein  ;  the  accuracy  of  whose  knowledge  is 
not  what  might  have  been  expected. 

We  read  in  his  reply  to  a  query  as  to  the  cause  of  the 
non-success  of  the  Public  Works  Department  in  enforc- 
ing its  claims  for  better  treatment,  that  the  Civil 
Engineers  "  have  often  directed  all  their  energy  to  bring- 
ing the  military  men  down  to  their  o\\ti  level  of  pay 
or  of  driving  them  out  of  the  Department." 

Now  as  regards  this  statement,  from  what  we  know  of 
the  case,  it  is  not  true  that  the  Civil  Engineers  have  ever 
devoted  their  energies  to  damaging  their  military  brethren. 
Our  impression  is  that  they  have  often  agitated  to  be 
levelled  up  to  the  military  men,  but  not  for  the  latter  to 
be  levelled  down. 

They  have  often  claimed  an  equal  share  in  the 
loaves  and  fishes,  few  as  they  are,  of  the  Department,  but 
have  not  objected  to  the  military  men  retaining  their 
share  also. 

Again  we  read,  "  They  claim  to  form  a  profession  as 
honorable  as  that  of  the  law.  But  where  is  their  profes- 
sional etiquette,  their  espyit  de  coTpf>,  their  mutual 
toleration  ?  *  *  *  We  never  see  one  part  of  the  legal 
fraternity  petitioning  Government  to  reduce  the  emo- 
lument of  another  part." 

Here  the  logic  of  the  official  seems  a  little  at  fault. 
As  the  legal  profession  is  not  in  the  hands  of  Government, 
they  cannot  well  be  petitioned  on  the  subject,  and  as  the 
appointments  made  in  it  by  Government  are  within  the 
reach  of  all  alike,  there  is  no  object  in  petitioning.  What 
paralkl  can  be  drawn  between  a  profession  open  to  all 
alike,  and  a  Government  Department,  the  very  constitu- 
tion of  which  absolutely  precludes  esprit  de  corps,  by 
maintaining  invidious  distinctions  tliat  have  accidentally 
ari.sen  in  its  gradual  development  ? 

The  Civil  Engineers  do  not  enter  the  Department  with  5 
their  eyes  open.  It  is  only  after  they  arrive  in  India, 
that  they  find  out  the  constitution  of  the  Department, 
and  the  inevitable  result  of  seeing  that  a  certain  section 
enjoy  privileges  from  which  they  are  debarred,  is  to 
cause  jealousy  and  discontent. 

It  is  indeed  to  be  regretted  that  there  should  be  any 
"  washing  of  dirty  linen  "   in  public,  but  it  certainly  is 
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not  tnie  iis  iusLmiatwl  in  the  article,  that  the  body 
of  the  Civil  Engineers  iadvilge  in  this  occujiation.  Ill- 
tempered  letters  from  individuals  have  from  time  to 
time  appeared,  purix>rting  to  set  forth  the  shortcomings 
of  R.  E's.,  but  in  many  cases  these  have  even  been  rep»i- 
diat«d  by  other  writers,  and  cannot  be  justly  charged 
upon  the  whole  body,  who  have  only  claimed  to  be  equal 
with  the  R.  E's. 

We  shall  always  endeavour  to  hold  an  even  balance  as 
an  organ  of  the  Engineering  profession  in  India,  not  of 
any  section  in  particular,  but  it  is  impossible  in  discus- 
sing such  a  question  to  avoid  the  old  grudgebetween  C.  E. 
and  R.  E.,  and  the  concluding  iwragraphs  of  the  article 
we  review  compel  us  even  to  introduce  a  personal  clement 
into  the  discussion,  which  we  would  rather  have  avoided, 
but  it  is  necessary  to  shew  in  what  different  aspects  a 
question  may  be  regarded. 

Referring  to  the  honor  lately  conferred  upon  Sir  J. 
Browne,  R.E.,  the  writer  says  :  "  See  the  insane  way  the 
P.  W.  Department  act  at  the  verj-  moment  when  a  dis- 
p)8ition  is  shown  to  redress  their  grievances.  A  distin- 
guished military  member  of  this  body,  one  who  has 
worked  with  them  for  thirty  years  *  *  *  is  knight- 
ed in  recognition  of  purely  Engineering  services,  and  as  a 
Public  Works  officer  only  •  ♦  »  One  would  imagine, 
that  they  would  receive  the  honour  with  pleasure 
»  *  •.  But  instead  of  this  they  raise  an  agitation 
against  Sir  James  Browne,  simply  because  he  is  a 
military  man  •  •  ♦  That  he  has  spent  two  millions  too 
much  on  the  line  ;  that  the  surveys  were  bad  and  the 
wrong  route  was  chosen  *  *  •  " 

Now  considering  that  the  very  complaint  of  the  C.  E's. 
is  that  the  R.  E's.  are  better  off,  not  only  in  pay,  but  special- 
ly in  monopolising  high  appointments  and  honors,  it  is 
difficult  to  see  how  a  reward,  however  well  deserved, 
conferred  on  an  R.  E.  gives  thevi  any  better  hope  of 
success. 

They  do  not  object  to  it  so  far  as  the  individual  is 
concerned,  and  personally  may  even  be  pleased  to  hear  of 
his  success,  but  so  far  from  holding  out  to  them  any 
hopes  of  similar  success,  it  is  only  another  instance  of 
how  the  R.  E's.  somehow  manage  to  get  the  plums. 

The  last  paragraph  we  have  quoted  is  a  positive 
misrepresentation.  It  is  absolutely  untrue  that  there 
has  been  an  agitation  against  Sir  J.  Browne  hecmi^e 
he  has  been  decorated  or  even  because  he  is  a  military 
man. 

There  have  previously  been  from  time  to  time  remarks 
made  in  different  journals,  and  even  in  our  own  cohnnns, 
(from  which  we  saw  no  particular  reason  for  excluding 
them,)  about  extravagance  and  incompetence  in  connection 
with  the  Sind-Pishin  Railway.  The  wisdom  of  the 
alignment  wjis  doubted,  and  the  extravagance  generally 
believed  in,  and  the  natural  result  was  to  saddle  thf  Chief 
Engineer  with  these  shortcomings,  without  remembering 
that  a  Government  official  has  to  do  many  things  against 
his  better  judgment. 

We  conclude  that  unless  most  high  Indian  officials 
are  better  informed  than  this  one  as  to  facts,  and    as    to 


the  ideas  and  wishes  of  the  Civil    Engineers,   redress  is 
indeed  far  off. 


TIDAL  OPERATIONS  IN  INDIA. 
II. 

In  a  resolution  of  the  Government  of  India,  dated  4th 
July  1877,  the  Governor-General  in  Council  observes 
"  that  the  great  scientific  advantages  of  a  systematic 
record  of  tidal  observations  on  Indian  coasts  have  frequent- 
ly been  urged  upon  and  admitted  by  the  Government  of 
India.  Hitherto  the  efforts  in  the  direction  of  such  a 
record  have  been  desultory,  and  in  many  cases  wanting 
in  intelligent  guidance  and  careful  selection  of  the  points 
where  the  observations  should  be  recorded.  Additional 
importance  has  recently  been  given  to  the  subject  by 
the  institution  of  a  Marine  Survey  Department,  for  whose 
operations  accurate  tidal  observations  are  a  necessity, 
without  which  no  permanent  record  of  the  changes  of 
ground  in  the  different  harbours  of  the  coast  can 
be  kept  up.  The  advantages  to  be  expected  from  well 
considered  and  carefully  conducted  observations  of  the 
tides  are  mainly  the  following: — (1)  They  enable  stand- 
ards to  be  fixed  for  the  purposes  of  survey.  (2)  They 
afford  data  for  the  calculation  of  the  rise  and  fall  of  the 
tides  and  thus  subserve  the  ptirposes  of  navigation.  (3) 
They  are  of  scientific  interest  apart  from  their  practical 
usefulness."  It  was  therefore  decided  to  set  up  self- 
registering  tide-gauges  and  meteorological  instruments 
at  various  ports  on  the  coasts,  and  in  order  that  the  ex- 
pense might  be  met  in  a  manner  proportionate  to  the 
practical  and  scientific  advantages  derived  from  the 
observations,  it  was  settled  that  the  various  ports  should, 
when  possible,  pay  for  the  establishment  and  maintenance 
of  the  instruments,  and  that  an  officer  of  the  Government 
of  India  should  supervise  and  control  the  local  observa- 
tions. Captain  Baird,  R.E.,  Deputy  Superintendent  in 
the  G.  T.  Survey  Department,  was  entrusted  with  the 
general  superintendence  and  control  of  the  observations, 
and  instructed  that  he  should  be  guided  by  the  orders 
and  advice  of  the  head  of  that  department. 

The  operations  were  commenced  in  1878,  and  it  was 
decided  that  certain  stations,  viz.,  Aden,  Karachi, 
Bombay,  Madras,  Kidderpore,  Rangoon  and  Port  Blair 
should  be  considered  permanent  stations,  that  is  stations 
at  which  the  observations  shall  be  continued  as  long  as 
the  operations  are  continued,  while  the  other  stations 
should  be  considered  minor  stations  at  which  5  years' 
observations  shall  suffice.  Up  to  the  present  the  obser- 
vations have  been  completed  at  10  minor  stations,  and 
are  beins:  continued  at  11  others. 

The  self-registering  tide-gauges  with  which  the  regis- 
trations are  taken  at  various  ports ,  though  differing  slight- 
ly in  detail  are  practically  similar  to  each  other.  There 
is  first  of  all  a  cylinder  generally  2  feet  in  diameter,  and 
sufficiently  long  to  ensure  its  lower  surface  being  below 
lowest  low  water,  and  its  upper  surface  above  highest  high 
water.  It  may  be  either  placed  in  a  well  made  for  it  on 
land,  or  it  may  be  in  the  sea.  In  the  former  case,  it  is 
connected  with   deep   water  by  means  of  a  pipe   of  suffi-  < 
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cient  diameter  to  ensure  the  water  being  at  the  same  level 
inside  and  outside  the  cylinder  :  in  the  hitter  case,  the 
water  is  generally  admitted  through  holes  drilled  in  the 
lower  end  of  cylinder.  A  float  made  of  copper,  a  foot  in 
diameter,  and  9  inches  high,  rises  and  falls  in  the  cylinder 
as  the  water  rises  and  falls.  To  its  upper  surface  is 
fastened  a  copper  band  1  inch  in  breadth,  pierced  at  equal 
intervals  with  holes  which  fit  on  conical  studs  set  on  a 
brass  wheel.  The  band  is  long  enough  to  extend  about 
o  feet  beyond  the  stud  wheel  after  passing  over  it  when 
the  float  is  at  its  lowest  position,  and  a  chain  of  weight 
«qual  length  for  length  to  that  of  the  band  is  attached  to  it, 
and  to  the  under  surface  of  the  float.  The  float  is  balanced 
by  a  weight  attached  to  this  chain.  The  stud  wheel 
is  geared  by  means  of  2  cog-wheels  to  a  fourth  wheel, 
and  round  this  a  flexible  chain  is  passed,  the  free  end  of 
which  is  fastened  to  a  traveller  which  carries  a  pencil,  and 
which  moves  between  2  horizontal  brass  plates  ;  to  the 
other  side  of  the  traveller  a  weight  is  attached  by  a  cord 
passing  over  a  pulley  so  as  to  ensure  the  pencil  moving 
in  both  directions,  and  accurately  recording  the  rise  and 
fall  of  the  water.  A  drum  5  feet  3  inches  in  length, 
and  24  inches  in  circumference  is  placed  directly 
beneath  these  two  plates  ;  it  is  supported  on  a  cast-iron 
bed-plate  and  driven  by  clock-work.  A  diagram  is  pasted 
on  the  drum,  and  the  movement  of  the  pencil  due  to  the 
rise  and  fall  of  the  water  combines  with  the  motion  of  the 
<lrum  to  form  a  curve  on  the  diagram.  The  2  cog- 
wheels are  constructed  in  couples  to  enable  the  working 
scale  of  the  tidal  diagrams  to  be  varied  from  the  full 
scale  to  that  of  |th,  so  that  tides  up  to  40  feet  may  be 
registered.  Two  grooves  about  I'^th  of  an  inch  deep 
are  cut  into  the  drum,  one  near  each  end,  and  exactly 
.5  feet  apart,  and  a  third  is  cut  midway  between  them. 
The  gi-oove  at  one  end  is  adopted  as  the  zero-line  of  the 
gauge,  and  when  the  diagram  is  fixed  the  zero,  middle  and 
end  lines  are  indicated  on  the  paper  by  rubbing  over  the 
grooves  with  a  hard  pencil.  The  zero-line  is  tested  at 
each  inspection  of  the  observatory  by  sets  of  zero  measure- 
ments, that  is,  measurements  of  the  absolute  depth  of  the 
water  below  the  bed-plate  combined  with  the  position  of 
the  pencil  on  the  barrel,  and,  if  necessary,  the  diagram  is 
corrected.  The  bed-plate  is  supported  on  trestles  and 
carefully  levelled  ;  it  is  also  connected  by  spirit-levelling 
with  bench-marks  built  on  the  land,  and  its  height  is 
tested  at  each  inspection. 

The  other  instruments  in  connection  with  the  observa- 
tory are  a  self- registering  aneroid  barometer  which  registers 
the  h(^urly  heights  of  the  barometer  by  means  of  a  metal- 
lic pencil  marking  on  prepared  paper ;  a  mercurial  baro- 
meter for  comparing  with  the  aneroid  ;  and  a  self-regis- 
tering anemometer  marking  the  direction  and  velocity  of 
the  wind  on  prepared  paper  by  means  of  spiral  pencils. 
( )ntside  the  observatory  a  graduated  staff  is  fixed  verti- 
cally in  such  a  position  as  to  be  easily  read,  so  that  a 
comparison  of  the  level  of  the  water  outside  and  inside 
the  cylinder  may  be  readily  made  and  retardation  of  the 
flow  of  water  into  or  out  of  the  cylinder  detected. 
(To  he  continued.) 


THE  WORKING  OF  THE  GEOLOGICAL  SURVEY 

Part  1  of  Vol.  XXI.  of  the  Records  of  the  Geological 
Survey  of  India  opens  with  the  Annual  Report  for  1887 
including  the  Calcutta  Museum  affiliated  to  it. 

Dr.  King,  the  Director,  complains  that  on  taking  over 
charge  of  his  office  last  year  he  found  the  working  staff 
lamentably  under-manned,  partly  because  of  vacancies 
long  unfilled,  partly  because  many  officers  had  been  de- 
tached for  special  work.  Two  of  the  vacancies  have 
since  been  filled  up.  Dr.  Noetling  (Berlin  University)  being 
appointed  Palaeontologist,  and  Mr.  Philip  Lake  (Cantab.) 
Assistant  Superintendent.  Of  the  absentees,  Mr.  Mallet 
had  a  year's  leave  on  sick  certificate,  Mr.  Hughes 
was  on  deputation  with  the  Deccan  Mining  Company, 
Mr.  C.  H.  Griesbach's  services  have  been  placed  at  the 
disposal  of  the  Foreign  Office  for  two  years,  for  employ- 
ment as  Geologist  to  the  Ameer  of  Cabul.  This  last 
deputation  seems  to  us  notable,  and  of  hopeful  augury. 
So  is  the  statement  that  rulers  of  Native  States  are  begin- 
ning to  indent  upon  the  Department  for  the  services  of 
its  officers  on  special  enquiries  in  connection  with  geolo- 
gical formations,  and  their  possible  utilization.  The 
Director  plaintively  laments  that  the  departmental 
services  proper  of  these  officers  can  ill  be  spared. 

The  obvious  moral  is  that  the  strength  of  the  Depart- 
ment should  be  reinforced,  added  to.  When  native  prin- 
ces are  in  the  unusual  humor  of  encouragement  to 
geological  research  in  their  States,  it  would  be  a  thousand 
pities  to  discourage  them  and  their  widenings  of  the 
field  open  for  scientific  exploration.  We  presume  that 
they  pay  for  the  services  they  take  advantage  of:  it  is 
written  that  those  services  are  appreciated  by  the  Dur- 
bars to  which  they  are  rendered. 

As  to  dispositions  of    departmental  work,  Mr.  Foote 
was  in  charge  of  a  field  of  enquiry  embracing  the  whole 
Madras  Presidency,  with  its    immense    area  of  crystalline 
rocks  or  gneisses.     At  present  the  gi-eat  interest  attach- 
ing to  this  series  of  transition  rocks  "is  not  so  much  that 
it  may  fall  in  with  or  represent  some  or  all  of  the  various 
transitional  formations  of  Central  India         *         *         * 
*         *         *     but  that  it  is  the  series  in  which  auriferous 
reefs  are  more    particularly    developed    in  the    Madras 
Presidency. "  By  virtue  of  his  Southern  Indian  experiences 
Mr.  Foote  has  become  the  best  "  gold  man"  in  the  Depart- 
ment.     This  is   interpreted  as  meaning  in  English  not 
that   he   is   an   expert    in    the  common    acceptation  of 
the   term,   but  a  geologist    experienced  par  excellence, 
in   the     kind    of    rocks,    or    the    particular    formation 
likely    to     be    auriferous    in    India.     A    very    superior 
creature  to  an  expert,  in  short.     Just  the  sort  of  transcen- 
dental medium  likely  to  be    in    request    now    that    Sir 
Roper  Lethbridge    and  other  like-minded    people,   who 
plume   themselves   on  their    commonsense,    have    given 
guarantees  of  fecundity  to  the    gold-fields    of  Southern 
India.     We  feel  quite  disappointed    at  finding  no  oracles 
from  Mr.  Foote  on    the    subject    of    Mysore    diamonds- 
According  to  latest  heard    of    hopeful    expectation    the 
South   Indian  gold-fields    are    naught    imless    diamon- 
diferous  also. 


INDIAN  ENGINEERING. 


[July  7,  '88^ 


Thf  Dinx'tor  of  tho  Survey 
cxjH^rioucesi "    in    the     C'h;i 


'    \  hiinsolfto"  boring 
in    the     tn;i;  cm\l-tields,    result-^ 

shewing  Ui»t  thronjcho«»t  the  countrj-  to  bo  tmvcrsoil  by 
the  N«gpur-Bcnjn>l  Ri»il*"a}'  there  is  only  one  tract,  near 
Korba,  at  «ll  worthy  of  consideration  as  a  likely  find  for 
wxckable  cortl  of  good  nuality.  Exj»erinu*nt  has  shewn 
tbit  it  "  ttoes  not  chaiij^;  for  tho  worse  to  tlie  deep," 
a»  has  hapiK-ueii  iu  other  jiart.s  of  the  area  exploit- 
ed. Apn>iHtx  of  the  sinj^idarity  Dr.  King  writes : — 
I  cuuld  not  but  n»ar>el  at  this  disparity  between  boring 
and  out«n>p  samples,  which  certainly  seemed  to  shew  that 
the  boring  Mmples  might  not  be  ski  free  from  admixture 
with  sh«les  as  one  Is  g«>nendly  le<l  to  expect  in  work  of 
this  kind.  Under  these  circnmstanccs,  and  considering 
the  iatereata  involved,  I  have  felt  bound  to  recommend 
aoMll  trial  piu  as  the  readiest  mcthotl — in  tho  difficulty 
of  getting  in>pri>ve«l  U>ring  plant  or  trustworth)"  workmen 
— (or  ascertaioing  the  (jtiality  of  the  coal  in  bulk.  Such 
pits  are  to  be  tried  near  Hingir  and  at  Korba  ;  and 
further  borings  should  be  put  down  on  Hin\  Lai's  scam  at 
Gordbewa  to  ascertain  the  area  of  that  field. 

Rajputana  has  been  for  many  years  Mr.  Hacket's  area, 
and  he  is  reportod  a*  still  in  it,  working  out  details  of  the 
TO!  ''  '  i>licate<l    relation.s    of  the  several 

•ei.  ,^       _  -ition   n>cks.     Up  to   the    close  of 

la«tt  aeaftou  his  work  lay  in  the  neighbourhood  of  Mount 
Abu.     It  is  departmentally  hoped  that   his  investigations 
may  be  prompted  to  a  westwanl    direction,   and  a  field  for 
exploration  which  may    be    ma<ie  to  include  the  economi- 
cally interesting  Gondwanas,  with  their  coal  possibilities. 
Mr.     Oldham    has    been  considerably  knocke<l   about. 
Having  complet«l  the  work  he  wa.s  .set  to  do  in  the  Salt 
Range,  which  included  a  visit   to  tho  Daiidot  coal-mines, 
he  proceeded  to  Sinda,  preparatorj-  to  making  an  exi>edi- 
tion  U)  Lulak  and  back  by  Ka.shniir,  accortling  to  the  de- 
bire  of  Mr.   Medlicott  with  a  view    to  determining   how 
far  the  discrep«incies   between    the   sequence   of  beds  in 
Kashmir,  an  described  by   Mr.  Lydekker.  and  that  of  the 
Simla  regi'Ki  were  real.     On  return  fr<jm  other  work  early 
in  November,  he  was  depute<l  to  look    up  the  prospects  of 
obtaining  petroleum  at  Tijarah,  near    Ulwar.     His  reiwrt 
confirms   the    previously    entertained  departmental  idea 
that  the  bituminous  stuff  obtained  fnmi  Tijarah  is  merely 
an  oocurrcnce    of  combustible  organic    matter    in   a  thin 
layer,  or  seam,  associated  with  potsherds  and  other   refuse 
fonood  on  the  site   of  an  old  cattle  village. 

The  Kashmir  (Jovemment  deprived  the  Department  of 
the  services  of  Mr.  Iji\  Touche,  who  had  to  abandon  his 
work  in  Asmrn,  and  traverse  the  continent  in  order  to  hunt 
fijr  sapphires  for  the  Durbar,  in  the  Zanskar  district. 
Happhircs  he  did  not  find.  Th<!  snow  line  and  incle- 
ment weather  were  against  him,  and  he  had  to  give  up 
his  jewel  exploitation  till  a  more  propitious  season. 
Meanwhile  his  talents  were  turned  to  account  in  exa- 
mination of  the  Jiimmu  coal,  originally  discovered  by 
Mr.  Medlicott.  On  this  he  inclines  to  Ifx^k  with  a  favor- 
able eye — provided  some  method  can  be  devised  similar 
to  that  atk^ted  in  Italy,  for  compressing  the  crushed  and 


diamonds  may    pay    tho    Kivshmir   Durbar    better   than 
sjipphires  would. 

The  geological  and  miuoralogical  galleries  at  the  Museum 
ai«  reported  in  perfect  onler,  and  tho  collections  are  being 
gradually  added  to  by  presentations,  and  by  exchange  with 
American,  Continental,  and  British  societies  and  col- 
lectors. 


ADVANCE  INDIA. 

HdNNKN  i:i;  inucli  opinion  might  be  divided  in  regard  to 
the  soundness  of  Sir.  \V.  W.  Hunter's  views  on  the 
National  Congress,  or  the  more  extended  adoption  of  the 
representative  element  in  the  Imperial  and  Provincial 
Councils,  there  can  bo  no  doubt  that  his  utterances  on 
some  of  tho  economic  problems,  on  which  depend  the 
material  improvement  of  India,  are  certainly  entitled  to 
respect.  Tho  late  Director-General  of  Statistics,  from 
the  very  circumstances  of  tho  case,  i.s  quite  at  homo  in 
such  matters,  and  although  his  speech  at  the  monthh' 
meeting  of  the  Royal  Colonial  Institute,  on  "  Tho  New 
Industrial  Era  in  India,"  was  a  mere  statement  of  facts, 
yet  how  very  few  writers  of  tho  present  day,  cognizant  of 
India  and  her  history,  could  bring  within  tho  compass 
of  a  nutshell,  as  it  were,  the  important  changes  that  have 
been  effected  during  tho  last  two  centuries  of  her  annals. 
If  our  native  friends,  who  are  clamouring  for  more  power 
in  tho  management  of  their  country's  affairs,  would 
seriously  think  of  what  Sir  W.  W.  Hunter  has  written, 
they  would  entertain  the  same  opinion  as  wo  do,  that  the 
prosperity  of  India  depends  more  upon  developing  the 
unbounded  resources  than  in  enjoying  tho  privilege  of  a 
seat  in  a  Legislative  Council. 

We    have    only  to   take    a   bird's-eye  view  of  what 
this    land    was    in     ancient    times    and    what    she    is 
now.     Centuries  ago  she  was    a  dealer  in    trinkets  ancF 
curiosities,   sending  them     no    further   than    the  shores 
of    the    Levant,   at    a    heavy    cost    of  carriage,    while 
now    she    is    a     keen    competitor      with    America,    as 
well   as   with    England   and   other   countries  of  Europe. 
Can  this  be  said  to  be  a   trifling  gain,   and    all   consum- 
mated  within   a   couple   hundred  years.     If  tho  English 
are  called  a  nation  of  shopkeepers,  they  could  with  justi- 
fiable pride  point  to  tho  establishment  of  an  Empire  as 
the  result  of  trading  proclivities.     During  the  first  quar- 
ter of  tho  last  century  tho  annual  imports  into  England 
by  the  East  India  C(jmpany  wore  valued  at  throe  quarters 
of  a   million   sterling,  and    consisted    of   calicoes,   other 
woven-goods,  silks,  diamonds,  spices,  drugs,  and  saltpetre. 
Of  the  Company's  exports  to  the  East  they  barely  exceeded 
half  a  million  sterling  annually,  of  which  value  80  percent, 
or  more  were  made  up   of  bullion.     This  was  at  a  time 
when  the  East   Indian    trade  was    a   monopoly  in    the 
hands  of  the  Company  ;  a  little  more  than  a  century  when 
the  latter  was  removed  and   tho  commerce  thrown  open 
to  the  worid,  that  is,  in  18.34,  the  exports  from  India  were 
valued  at  9J   millions  steriing.     It  now  commenced  in- 
creasing by  leaps  and  bounds,  and  towards  the  end  of  the 


powdery  fuel  iaUi   bricks.     Perchance,   after    all    black  next  twenty  years  they  went  up  to  20  millions  for  the   r> 
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years  ending  1854.  Within  another  couple  decades,  which 
era  marks  the  introduction  of  Railways  in  India,  the  ex- 
pansion of  steam  shipping  via  the  Cape,  and  subsequently 
the  opening  of  the  Suez  Canal,  the  Indian  exports  of  mer- 
chandise rose  to  an  average  of  57  millions  for  the  five  years 
ending  1874.  The  next  ten  years  witnessed  a  development 
of  trade  which  perhaps  ha.s  no  parallel  in  the  history  of 
the  world.  The  imports  expanded  to  88  millions  sterling  ; 
and  yet  complaints  are  heard  on  all  sides  of  the  deep 
poverty  of  India.  To  shew  at  the  same  time  how  the 
carriage  capacity  of  the  trade  improved  if  we  look 
into  figures  we  will  find  that  the  tonnage  of  the  larger 
number  of  vessels  in  1874  was  only  4J-  millions,  against 
7  millions  in  1884.  The  number  of  steam  vessels 
(entered  and  cleared)  had  nearly  doubled  from  1,627  in 
1874  to  .3,094  in  1884,  and  their  tonnage  had  more  than 
doubled  from  If  million  to  over  4  million  tons. 

All  these  happy  results  would  not  have  been  brought 
about  but  for  the  great  expansion  of  the  Railway  system 
in  India,  which  alone  has  rendered  it  possible  for  the  new 
Indian  staples  to  reach  the  sea,  and  to  be  laid  down  in 
Europe  at  a  much  cheaper  cost  than  the  products  of  any 
other  country.  In  former  years,  when  this  state  of  things 
did  not  exist,  a  fruitful  season  was  as  much  of  a  calamity 
as  a  drought,  because  there  was  no  outlet  for  the  produce 
of  the  soil,  which  had  to  be  sold  locally  for  whatever  they 
might  fetch.  But  happily  those  times  have  been  num- 
bered with  the  institutions  of  the  past,  and  the  larger  the 
production  of  the  Indian  fields,  the  larger  are  her  exports. 
But  this  is  not  all  her  gain.  Who  ever  dreamt  that  before 
the  present  century  came  to  a  close,  India  would  rank  as 
a  competitor  with  England  in  her  own  arts  and  manufac- 
tures. 

There  was  a  time  when  fears  were  entertained  that  in 
the  matter  of  silks  and  cottons,  the  textiles  of  this  coun- 
try would  destroy  the  trade  of  England,  but  with  the 
development  of  steam  machinery  in  the  beginning  of  the 
present  century  the  tables  were  turned.  The  hand-loom 
of  India  was  crushed  out  by  the  outturn  of  the  Lancashire 
factory,  and  Indian  weavers  were  threatened  with  de- 
struction. The  latter  were  absorbed  with  the  other 
classes,  and  for  a  time  there  was  great  suffering  among 
them.  But  India  was  not  to  sit  quietly  with  folded 
hands  while  the  other  nations  were  participating  in 
mechanical  appliances.  In  1854,  the  first  mill  for  manufac- 
turing cotton  yam  and  cloth  was  set  up  in  Bombay  ;  within 
thirty  years  there  have  been  over  100  cotton  anrl  jute 
mills  at  work  throughout  the  country,  with  22,000  looms, 
2,000,000  spindles,  and  giving  employment  to  more  than 
100,000  persons.  Instead  of  sending  raw  material  to 
England  and  getting  it  back  manufactured,  thus  pajang 
double  freight,  here  wc  have  the  means  at  our  disposal, 
if  we  would  only  face  the  subject  boldly,  of  converting 
our  own  products  into  manufactured  articles,  and  instead 
of  depending  upon  England,  we  might  be  her  rival,  as  it 
is  to  a  certain  extent  in  China,  Japan,  and  other  Eastern 
countries,  where  we  now  can  lay  down  cheap  cloths  at  a 
much  more  remunerative  rate  than  England  can,  and  obvi- 
ously, owing  to  the  distance  of  her  scene  of  operations. 


^otcs  iWxb  Comments. 


Mu  Valley  Railway. — It  is  very  probable  that  the 
survey  for  this  line  in  Burma  will  be  started  in  Novem- 
ber next. 

Jetty  Wall  at  Negapatam. — A  revised  estimate, 
amounting  to  Rs.  17,590,  for  extending  the  jetty  wall  at 
Negapatam,  has  been  sancjioned. 

Another  Explosion  at  Aden. — A  magazine  of  the 
new  sort  containing  gelatine  exploded  on  the  28th  June, 
A  native  sentry  was  blown  to  pieces.  The  damages  are 
trifling. 

Mr.  W.  J.  Addis. — The  veteran  Engineer  of  the 
Bassein  Municipality,  in  Burma,  having  taken  leave  for 
6  months,  a  locum  tenens  has  been  entertained  on  Rs.  300 
per  month. 

Indian  Patents'  Office. — The  work  relating  to 
"  Patents,"  which  has  hitherto  been  dealt  with  in  the 
Home  Department  of  the  Government  of  India,  has  been 
transferred  to  the  Revenue  and  Agricultural  Department. 

The  Late  P.  W.  D.  Secretary,  Upper  Burma. — 
Major  T.  Gracey,  R.E.,  having  made  over  charge  of  the 
Public  Works  in  Upper  Burma  to  Colonel  W.  G.  Cumming, 
R.E.,  leaves  Bombay  on  10th  July  on  his  well-earned 
furlough. 

The  Story  of  Mr.  Furnivall's  Shares. — We 
agree  with  the  Hyderabad-Deccan  paper  that,  having  re- 
gard to  Mr.  Furnivall's  past  career  and  reputation,  the 
proper  answer  to  his  explanation  would  be  that  no  ex- 
planation was  either  necessary  or  called  for. 

Tramways  for  Rawalpindi. — Government  has  sanc- 
tioned the  construction  of  tramways  in  the  cantonment 
and  the  district  of  Rawalpindi,  and  the  work  will  short- 
ly be  taken  in  hand  under  the  direction  of  Mr.  John 
Attfield.  The  lines  are  to  run  through  the  principal 
streets  of  the  cantonment  and  the  city. 

The  Madras  Harbour. — The  Madras  Harbour  Trus- 
tees called  the  attention  of  the  Government  to  the  very 
great  delay  which  has  occurred  in  disposing  of  the 
question  of  a  design  for  the  new  entrance  to  the  harbour, 
entailing  an  enormous  waste  of  money  for  a  large  estab- 
lishment which  cannot  fully  be  utilised. 

Sind-Pishin  Railway. — A  Correspondent  wires  to  in- 
form us  that  three  forty-foot  spans  of  this  line  were 
washed  away  by  a  small  flood  of  eight  hours'  rain. .  A 
similar  washaway  took  place  last  year  Ik  both  cases 
the  bridges  were  found  to  have  no  foundations !  This 
is  a  glowing  comment  on  the  recent  articles  in  London 
Engineering.     . 

Assam-Behar  Railway. — The  construction  work  of 
the  Kosi  Extension  Division  of  the  Assam-Behar  section 
of  this  line  is  being  pushed  on.  The  bridge  works  are 
expected  to  be  finished  before  the  rains  set  in.  The  Kosi 
line  is  under  the  direct  supervision  of  the  Executive  Engi- 
neer, Ganges  Division,  who  is  assisted  by  two  able  sub- 
divisional  oflicers. 

An  In  do- Australian  Telegraph  Cable. — The  Crown 
Agents  for  the  Colonies  have,  writes  a  London  corre- 
spondent, decided  to  enter  into  a  contract  for  the  laying 
of  a  telegraph  cable  from  a  point  on  the  coast  of  Western 
Australia  to  India  or  Ceylon,  so  as  to  be  in  connection 
with  the  Indian  telegraph  system.  The  sole  right  to  work 
the  cable  will  be  conceded  for  21  years. 

Not  Satisfactory. — In  the  report  of  the  Directors  of 
the  Madras  Railway  Company,  it  is  stated  that  the  gross 
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revenue  for  the  half-year  endixl  December  last,  wiis  £;{6(),- 
663  agains-  MO  in  the  uHng  poriiKl  of  ISSC. 

while  the   ■    .  in?    was    \  '.   agjiiust   jC22>s,4.75, 

The  net  income  has  conse(|uently  been  £123,262  com- 
pared with  £142,725.  or  a  decrease  of  £19,463. 

IkrioaT!  ■•  'v  ^IKD. — Altojjethcr  the  past  ycai-  was 
a    UKXit   tv:  \    «>ne    for   the    irrigation  s^-stem   in 

Siud.  Then*  aiv  in  all.  5,824  miles  of  canals  and  602 
miles  of  emhankmentA  for  irrigation  purposes  in  Sind, 
but  it  lieems  somewhat  strange  that  capital  accounts  are 
kept  fcr  only  eleren  s_\-steiiis,  which  comprise  2,549 
nuiec  of  canals  and  229  miles  of  embankments. 

The  Mysork  AoKicfLTfRAi,  and  Inditstrial  Exhibi- 
Tiox,  1888, — The  Industrial  Art*  Section  of  this  Show  com- 
priaea— I.    Har  '  1  Cutlery,  II.     Earthenware,  III. 

Olaasware,  IV.  .re,  V.    Basketware,   VI.    Textile 

Miiiiiifactures,  VII.  Leather.  VIII.  Stationery.  The 
Exhibition  will  be  op».'ne<l  at  Mysore  on  the  15th  cf  Octo- 
ber, current  year,  and  will  continue  for  four  days. 

MixERAi,  PRaspECTs  IN  Cabiu— The  latest  news  of 
Mr.  (iriesbach  was  that  he  had  gone  to  Hazarajat.  So 
far  as  U  known,  he  does  not  seem  to  have  yet  <Hscovcrcd 
any  signs  of  coal  or  precious  stones,  but  it  may  be  that 
he  has  refrained  purposely  from  communicating  with 
India  on  the  subject.  Neverthele.'««,  we  are  in  a  position 
to  state  that  extensive  orders  for  ^lining  Plant  have  been 
executed  for  the  Ameer  at  home. 

''  SixcAi-ORE.— The   bungalow,  the  typical 

"'.^  '  construction,  is  fiist  disappearing   in  the 

StroiU  capital  A  few  examples  are  built  here  and  there, 
ju«l  to  prov  that  it  is  not  altogether  quite 

extinct.     'I  :  value  of  land   compels    people  to 

-go  up  higher,"  in  order  to  obtain  that  habitable  accom- 
modation which,  under  other  circumstances,  would  have 
been  spread  over  a  more  extended  area. 

Thk  Oi'i.h  and  Rohilkunu  Raimvav— The  Board  of 
D  t  this  line,  anxious  to  preserve  connection  with 

*"•"  ii  has  engaged  their  interest  and    attention   for 

twenty  years,  have  offered  to  consider  with  the   Goveni- 
m.  'lersomc  arraugement    could  not  be    made  by 

wh.  .....    Company  may  underfaike  extensions  of  the  Oudh 

and  Rohilkund  Railway  system,  and  the  working  of  the 
e>  ■'■»,  but  no  decision  has  yet  been  arrived  at  in 

th r. 

IV.u-vToN  AoRici'LTCBAL  C«.LLEOE.-A  conununicatio.i 
*  V  received  by  the  Government  of  India  from 
th..  I  ..  M.i.-nt  of  the  Do«i.ton  College  of  Agriculture, 
relative  to  the  desjre  of  that  institution  to  obtain  a 
share  of  Oovemment  patronage  as  regards  Indian  agri- 
7'':""';'-' ■    '^    it   is    held   that    the    diploma 

,  maybe   accepted    as  of  equal 

value  u,  that  of  the  Royal  Agricultural  College  at 
CirenocHtcr.  the  former  will,  we  hear,  be  admitted  to  a 
■n«re  m  the  patronage  of  Government. 

VSVAIH  C«,«FETiTio.v._Thc  StatesTtmn  says  that  the 

Companies   has   no   doubt 

,.  .        ' ^y'j''t'i'--'r  having  to  compute 

at   no   d.HUnttime    wuh    the    Umaria   Collieries   in   the 

'  Malwa,  the   Oudh  and    Rohil- 

.       ,  .,    .  '(--rn  Railway.^.     This  colliery  has 

wadealong«tndein  reducing  the  price  of  its  coal  from 

J^  ^l  '         "^7  to  Rs.  4-27  per  ton  in  1887- 

.  ■     . ,'.'  -  ''-  a"  this  has  been  accomplished 

at  public  expense,  and  the  figures  are  deceptive. 


The  SrPEuiNTENniNO  ENOiNEEit  Vacancy  in 
BEX(iAi„ — Mr.  Anley's  successor  is  not  yet  known,  but 
Colonel  Neill,  who  is  the  senior,  is  not  willing  to  vacate  his 
pn^sent  post,  for  which  ho  has  a  special  aptitude,  and  from 
which  he  can  ill  be  spared — considering  that  a  man  of  tact, 
experience,  determination,  and  even  temper  is  necessary 
for  such  an  important  post.  Mr.  Nightingale  is  in  the  run  ; 
he  is  considered  an  active,  pushing  officer,  who  has 
proved  his  special  fitness  for  the  performance  of  the  admi- 
nistnitive  duties  entailed  by  the  higher  appointments  in 
the  P.  W.  D. 

RoAO  Bridges  in  Southern-  India. — The  Madras 
Government  accept  the  proposal  of  the  President,  South 
Arcot  District  Board,  that  the  reconstruction  of  the 
Ponniar  and  Gadilam  Bridges  should  be  undertaken  by 
Government,  and  that  the  Public  Works  Department 
should  depute  a  special  officer  for  the  work.  The  Poijniar 
and  Gadilam  bridges,  in  South  Arcot,  were  destroyed  by 
the  floods  of  1884.  The  estimates  for  both  bridges  have 
been  sanctioned  by  Gorvernment  in  the  Public  Works 
Department,  and  each  amounts,  in  round  numbers,  to 
Rs.  1,66,000. 

Sir  CharlE-s  Elliot  and  "  Our,selves." — A  Corre- 
spondent writes : — "  I  notice  your  rival  has  succeeded  in 
getting  the  Government  of  India  to  purchase  200  copies 
for  one  year  and  our  Province  is  to  be  n^if/^r?  with  15 
or  20  copies.  I  hope  you  have  the  .same  encouragement." 
Dificom'a{ienunt  would  more  aptly  describe  the  attitude 
ol'  the  Government  of  India  towards  this  Journal.  Its 
fair,  fearless,  and  free  policy  does  not  find  favor  with  a 
certain  .section  of  "  officialdom."  Nevertheless,  we  firmly 
believe  in  light  and  publicity,  and  will  persist  in  the 
exercise  of  the  right  of  open  criticism. 

JoHHERY  AND  CORRUPTION.— The  Indian  Daily  News 
writes:— "Sir  Charles  Elliot  has  given  mortal  offence  to 
one  of  the  two  professional  engineering  journals  published 
in  India.  Indian  Enoineerino  contrasts  the  professed 
zeal  of  the  President  of  the  Finance  Committee  in  the 
cause  of  economy  and  rctrenchinont,  with  his  action  in 
having  '  gone  out  of  his  way  to  subsidise  a  rival  journal 
at  the  cost  of  the  rate-payers,  by  taking  in,  on  behalf 
of  the  Government,  200  copies  of  that  paper  from  the 
1st  July  next.'  These  paper  subsidies,  whatever  form 
they  take,  have  a  close  affinity  with  jobbery  and  corrup- 
tion in  many  cases,  and  are  not  to  be  encourao-ed." 

Railway  Economics  in  Southern  India. Messrs. 

Pan-)-  and  Co.,  of  Madras,  drew  the  attention  of  the 
Govenunent  to  the  privileges  which  the  South  Indian 
Railway  are  according  to  Pondichorry  merchants,  in  the 
matter  of  carriage  of  ground-nut  kernels  to  the  detri- 
ment of  shippers  from  British  ports,  in  a  very  strong 
protest.  But  the  Agent  shewed  special  cause  for  the 
rate  to  Pondicherry,  and  also  that -Cuddalore  still  has  a 
considerable  advantage  over  Pondicherry.  Thereon  His 
Excellency  the  Governor  in  Council  is  of  opinion  that 
in  this  particular  instance  the  special  rate  accorded  by 
the  Agent,  South  Indian  Railway,  has  been  justified. 

Indian  Midland  Railway  Co.— The  Board  are  in 
counnunication  with  the  Secretary  of  State  in  the  matter 
with  the  object  of  effecting  a  transfer  to  this  Company 
of  the  working  of  the  Bhopal  line  from  the  G.  I.  P.  Railway 
Company,  who  at  present  work  it  for  ajvcrumcnt,  so  that 
this  Company  may  take  up  the  working  of  the  line  through 
from  Itarsi,  on  the  G.  I.  P.  Railway,  to  Bhopal,  at  the 
same  time  a,s  the  section  of  the  Company's  system  from 
Bhopal  to  Bhilsa,  which  is  now  completed,    is   opened    for 
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public  traffic.  The  Board  are  also  in  communication  with 
the  Secretary  of  State  with  reference  to  the  terms  upon 
Avhich  it  may  be  proper  to  obtain  the  transfer  to  this 
Company  of  the  Sindhia  State  Railway. 

The  Proposed  Xorth-East  Entrance  to  the  Madras 
Harbour. — The  Port  Trust  recently  resolved,  with  refer- 
ence to  the  alterations  of  design  proposed  by  Sir  G.  L. 
Moleswortii,  that  their  Engineer  be  requested  to  report 
whether  the  amended  plan  will  not  necessitate  a  great 
deal  more  of  the  old  work  being  taken  up,  and  therefore 
involve  further  delay  and  enhanced  expenditure.  The 
result  is  that  Sir  Guilford  Moles  worth's  modified  plan  for 
the  entrance  to  the  harbour  woi'ks  having  been  examined 
by  the  Engineer  of  the  works,  the  Trustees  have  come 
to  the  conclusion  that  the  additional  protection  afforded 
would  not  justify  the  expenditure  and  delay. 

Depression  Affecting  Artizan  Classes  in  Aus- 
tralia.— Advices  received  from  Sydney  state  that  there 
is  at  present  considerable  decline  in  the  demand  for  arti- 
zans  and  mechanics  in  the  Colony,  due  to  the  ever-increas- 
ing immigration  from  the  British  Isles  and  elsewhere. 
Building  trade  has  dwindled  into  insignificance  from 
its  heretofore  large  proportions,  throwing  out  of  emjjloy 
thousands  of  people  consisting  of  laborers,  artizans  and 
mechanics,  who  in  desperation  have  taken  to  selling 
of  milk  and  other  less  remunerative  avocations.  The 
remedy  has,  we  see,  been  partly  found  in  the  refusal 
by  the  various  local  authorities  to  permit  John  China- 
man entering  the  Colony  to  cut  out  his  European  breth- 
ren. This  would  seem  to  argue  against  the  belief  of 
Rajah  Brookes  that  "  without  the  Chinaman  we  can  do 
nothing." 

The     Civilising    Influence   of   the    "Metals." 

Judging  from  the  very  interesting  and  instructive  ac- 
count of  the  Trans-Caspian  Railway  by  Dr.  O.  Hey- 
ftldir,  Councillor,  St.  Petersburg,  it  would  appear  that, 
apart  from  the  military  and  strategical  reasons,  which  led. 
to  its  conception  and  construction  the  line  has  in  its  on- 
Avard  progress  to  completion,  singularly  fulfilled  the  pro- 
phetic forecaste  of  Pnnce  Gortschakoff  contained  in  his 
circular  despatch  of  December  1864.  The  construction 
of  the  line  has  been  the  means  of  protecting  millions 
from  the  raids  and  annoyances  of  their  savage  or  semi- 
barbarous  neighbours;  of  showering  the  blessings  of 
peace  and  prosperity  on  the  tribes  under  the  Russian 
sway ;  of  raising  villages  in  wild  wastes ;  of  forming  pro- 
vinces of  places  under  perpetual  rivahy  of  arms  as 
to  their  limits,  and  of  giving  security  to  person  and 
property. 

The  Government  and  the  Press.— The  Voona  Ohserv- 
er  writes : — It  is  lamentable  to  find  that  those  in  hio-h 
places  can  descend,  at  times,  to  exhibitions  of  human 
weaknesses  scarcely  worthy  of  them.  Wo  have  before  us 
particulars  of  a  case,  in  Calcutta,  in  which  the  in- 
terests of  two  newspapers  are  concerned,  but  in  which  the 
Supreme  Government  have  shewn  a  strange  and  inexpli- 
cable partiality  to  one.  Setting  aside  the  question  about 
this  very  questionable  arrangement  being  prejudicial  to 
the  other  organ,  there  is  a  very  apparent  perpetration  of 
•'jobbery"  which  ought  to  be  taken  notice  of.  If  justice 
is  not  done,  the  Newspaper  Press  in  India  ought  to  com- 
bine and  demand  their  rights.  This  is  a  most  .shameful 
instance  of  partiality,  and  we  should  not  be  surprised  to 
hear  that  some  underling  has  been  at  the  bottom  of  it. 
Seriously  speaking  or  writing— the  Press   of  India  ought 


to  support  Indian  Engineering  in  the  gro.ss  injustice  done 
to  it. 

Trichinopoly  Water-Supply. — The  South  Indian 
Railway  authorities  are  contemplating  to  get  their  supply 
of  water  from  the  Can  very  through  piping  laid  on  their 
own  bank,  as  their  present  supply  from  the  Woyacondan 
channel  constantly  fails.  Their  estimate,  it  would  appear, 
amounts  to  Rs.  70,000.  It  is  suggested  that  Govern- 
ment intercede  in  the  matter  and  induce  the  Railway 
authorities  to  come  to  an  imderstanding  with  the  Munici- 
pality for  the  woi'k  (water  project),  which  would  thus  be 
not  only  finished  soon,  but  very  economically.  The 
Railway  Company  could  no  doubt  undertake  to  carry  out 
the  work  to  suit  their  own  purpose  as  well  as  that  of  the 
Municipality.  The  Municipal  Council  can  either  pay 
the  total  cost  proportionately  by  instalments,  or  contribute 
a  fixed  sum  to  the  Company  every  year  as  compensation 
for  the  money  laid  out  by  them  for  the  work.  The  latter 
couree  will  avoid  the  difficult  task  to  the  Municipality 
of  raising  a  debenture  loan. 

The  Profits  of  Railways. — It  having  been  pointed 
out  that  the  Guaranteed  Railways  get  their  supplies  from 
Europe  at  the  rate  of  1."*.  \Qd.  per  rupee,  the  Government 
paying  the  diffiarence  between  that  rate  and  the  Is.  ^d.  of 
the  current  rate  of  exchange,  and  argued  that  if  the 
Railways  had  to  get  their  supplies  from  England  without 
getting  sixpence  in  the  rupee  from  Government,  they 
would  work  at  heavy  loss,  a  Bombay  paper  shews  that 
this  appears  to  have  been  under  a  misapprehension. 
It  is  true  that  for  new  lines  and  works  made  out  of  capital 
the  conversion  of  the  rupee  is  still  made  at  the  rate  of 
l.s'.  Idd.,  which  was  fixed  when  the  rupee  was  above  that 
exchange  value.  But  purchases  made  out  of  revenue 
for  the  working  of  the  lines— consumable  stores  such  as 
coal,  oil,  rails  for  renewal  and  the  like — are  paid  for  at 
the  ordinary  rate  of  exchange.  These  purchases  on 
revenue  account  are  now  by  far  the  largest  and  most  im- 
portant, the  expenditure  on  capital  account  in  England 
for  the  old  Railways  being  inconsiderable. 

Contemporary  Opinion. — The  Indian  Daily  News 
is  not  surprised  to  find  in  Indian  Engineering  a  strong 
protest  against  the  recommendations  of  the  Finance  Com- 
mittee in  respect  to  the  officering  of  the  Public  Works 
Department  with  Engineers.  The  professional  paper  sees, 
in  the  proposal  to  strict  recruitment  "  in  the  first  place  to 
Royal  Engineers  and  to  statutory  natives  on  two-thirds 
pay,  not  indenting  on  Cooper's  Hill  College  unless  it  is 
found  necessary  to  do  so,  "  simply  a  device  to  extend  and 
perpetuate  an  evil  system  which  has  already  grown 
to  regrettable  lengths — namely,  the  employment  of 
military  men,  with  staff  pay  in  addition  to  their  proper 
regimental  emoluments,  on  purely  civil  duty.  Our 
contemporary  thinks  that  there  is  no  need  for  Royal 
Engineers  in  the  civil  branch  of  the  Public  Works 
Department.  Apart  fr(nn  their  high  pay,  they  are  a  most 
costly  agency,  as  the  Peshin  Railway  sufficiently  demon- 
strated. In  the  interests  of  the  countrj-,  we  should  wel- 
come a  scheme  to  reduce  their  numbers  in  such  purely 
civil  departments  as  irrigation,  accounts,  &o.,  in  preference 
to  extending  them. 

An  Important  Undertaking  at  Hong-Kong. — The 
surveys,  plans  and  estimates  for  the  Praya  reclamation  have 
been  completed  by  Mr.  Stone,  and  have  been  placed  in  the 
hands  cjf  the  Government.  They  are  .said  to  be  very  satis- 
factory. The  cost  is  estimated  at  S3,000,000,  for  an  ex- 
tension of  2.50  feet  along  a  shore  of  2^    miles.       The  new 
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se«  »^l  will  bogiu  a  little  on  the  further  side  o(  the 
we«ten)nK>8t  nala.  and  will  jirescne  a  pretty  \inifonii 
(iiaiUi  "      pri-sent  wall,  till    it  n-aches 

thepui :  ^^     .;  L«'k  Street,   at  which  it  will 

appnarh  the  present  shore  to  within  25  feet  It  then 
jtraduallv  widens  on  '     ""'  '        1th  till  Fodder's 

Wharf  is  r«»chetl  i  to  Murray  Pier 

a  much  wider  hasiu  will  bo  filled  in.  giving  a    reclamation 

„f •  "'  '         '■    •' "     T      id    fronting   the 

(_•;  10  of  the  Queen, 

subscribed  for  in  coraiuemoration  of  the    Queen's  Jubilee. 

'        -    '1  will  occupy    about  seven  years. 

,  or,    will  have  to  be  made  before 

(i.     It  is  said  that  for  250  feet  beyond 

lii^iou  the  bottom  of  the  sea  runs  level, 

her  extension  could   be    made  at  a  very 


(EuiTtut  ^Clll0. 


T?         ' 

A 

it  can  be  < 

tV-    - 

at 

snwli  co6t. 


Great  V  \  Railway. — The  Ptoowr  says: — 

As   one   ou: offer   made  to  the   Government 

of  India  by  the    promoters  of  the    Great    Western   India 
R.'  M.d  that  the  sufficient  survey 

ot         !     ,,  •^,  which    has  been    so    fre- 

quently urged  in  the  Pioneer,  shall  be  carried  out  during 
'  Mr.  Horace  Bell,  C.E.,  now  at  home,  will  be 
1  jje  of  the  suney,  with  probably  two  Executive 
and  two  AsKiatant  Engineers  on  his  staff.  The  Govern- 
in-  '  '■  '  I  the  Vicert>y's  Agent  in  Rajputana 
wi  to  give  all  j)os.sible  aid  in  the  way  of 
collecting  statistics — an  arrangement  which  will,  we  trust, 
en-  "^  'ion  of  Mr.  E<lward  Trevor,  Collector 
of  :  whose  knowledge  of  the  regions  con- 
cerned is  unifpie.  Not  only  will  the  country  between 
Delhi  and  Karachi  propose<l  to  be  traversed  by  the  Groat 
West<'ra  scheme  be  examined ;  but  the  exten.sion  from 
Johdpfjre,  as  well  as  the  Ajmere-Bahawalpore  route,  and 
finally  the  Pach|)adra-Oinerkote  route,  which  has  been  so 
often  before  the  public  alreafly.  It  is  understoixl  that 
the  Military  Member  of  Council  and  the  Commander-in- 
Chief  are  in  entire  accord  as  to  the  neces-sity  of  instituting 
the  above  entjuir)',  in  view  of  the  probixblc  military  re(iuire- 
meuts  of  the  future. 

•T         "  iiE-s — AoAlX. — A  corres])ondont,  writ- 

in;,-  .        ry,  complains  that  jail    manufactures 

are  once  more  coming  to  the  fore  in  competition  with 
pri  'to  the   detriment   of    the  latter. 

Tl  -I    chiefly    of  the   coarser  kinds 

of  the  textile  fabrics,  b^ith  cotton  and  wrK>IIen,  used  in 
fiif  '<  to  be  made  by  the  hand-loom  in    India,  and 

th'  i ',  as  a  matter  of  course,    wore  driven  to  the 

wall.  Thus  was  an  ancient  industrj-  ruined  by  a  doubt- 
ful policy  of  the  Government,  and  but  for  the  fact  that 
the  weaver*  found  ready  work  in  the  many  mills  now 
scattered  all  over  the  country,  their  lot  would  have  been 
a  h— ^'  -  indeed.  In  the  days  of  Lord  Ri\Hm  and  Sir 
E\  :ig  nji<il  went  forth  for  encouraging  the  efforts 

of  local  enterpriwi.  Everything  that  could  be  made  in 
India  was  to  be  preferred  U>  imlenting  articles  from 
hom««.  The  wisdom  of  this  step  could  never  be  doubted, 
as  -  -  could  not  only  be  procured  che^ip,  but  could 

be  i never  rer|uinMl    without   waiting   for  months 

to  be  st'tit  out  from  England.  In  fact,  the  order  referred 
to.  uhI    the    competition    of   jail    labor 

wii"   I- "•  ,   and  in  onler   t<.«  remove  all  chance 

of  such  a  contingency  happening,  machinery  employed 
in  to  be  sold,  HO  that  the  convicts  may 

l"  ifacturing  with  their  own  hand.s. 


CoLoN-KL  Cosw.\Y-GoRDO.v  18  again  suffering  from  inflammation 
i)f  the  eves. 

Thk  first  instjilmeiit  of  boring  machinery  for  the  Madras  (liaraoud- 
fiehla  liivs  arrive<l  at  Madras. 

The  steam  lauiidrv,  which  was  recently  ]iurclia.«ea  in  the  Sti-aits 
for  Rx.  14,000,  has  been  oi>ened  at  Kangoon. 

TilK  Bonilmy  Corporation  has  voted  Rs.  67,000  for  the  purchase 
of  lan.l  at  Khetwa<ly  for  a  hospital  for  epidemic  diseases. 

TiiKRK  are,  we  hear,  verv  favorable  reports  regarding  tlie  dis- 
covery of  gold  in  the  Raichore  District  in  the  Nizam's  Dominions. 

C^i.ciTT.\  has  experienced  puMi  monsoon  weatlier  during  the 
jwst  week  and  it  is  hoped  that  the  seasonal  rains  have   now  set  in. 

Ax  expenditure  of  Rs.  7,800  has  been  sanctioned  by  the  Mysore 
Crovernnient  for  the  construction  of  a  cemetery  in  the  gold-tields 
of  Kolar. 

Mr.  Stoukv,  tlie  Su])erintending  Engineer  for  Hyderabad  and 
.Secretary  to  the  Resident  for  the  Berars,  has  assumed  charge  of 
his  duties. 

The  date  of  the  Ball  which  is  to  be  given  by  way  of  liouse- 
warming  at  the  new  Viceregal  Palace,  Simla,  is  definitely  fixed 
for  the  8th  proximo. 

It  has  been  decided  to  withdraw  No.  4  Company,  Bengal  Sap- 
])ers  and  Miners,  from  Kaludanda  to  Roorkee  before  the  commence- 
ment of  tiie  rainy  sea.son. 

Major  the  Honorable  M.  J.  Talbot,  r.e.  of  the  Survey  of 
India  Dei)artment,  has  been  (lermitted  to  revert  to  the  Home 
Estalilishment  owing  to  failing  liealth. 

One  of  tlie  sections  of  the  Bengal-Nagpur  Railway — Raj 
Nantlagaon  to  Riiipore,  42  miles — will  shortly  be  completed,  all 
exce|)ting  the  bridge  over  the  Seonath. 

Tn E  Secretary  of  State  for  India  has  sanctioned  an  expenditure 
of  Rs.  4!),i)8,8l"o  on  the  reconstructiqn  of  the  Nadrai  Aqueduct 
over  tlie  Kali  Nadi  on  the  Lower  Ganges  Canal. 

We  understand  that  during  the  temporary  absence  of  Mr.  D. 
W.  ('im|)l)ell,  the  Agent  of  the  East  Indian  Railway  Com- 
|)any,  Mr.   R.   C.   S.   Mackenzie  will  act  as  Agent. 

The  .Synilicate  of  the  Punjab  University  have  sanctioned  tlie 
jn-oposal  (o  give  over  charge  of  the  Engineering  (!iass  of  the 
Oriental  College  to  the  Principal,  Mayo  School  of  Art. 

A  SUM  of  rupees  nineteen  tluwsand  has  been  sanctioned  by  tlie 
Moorshedabad  Nizamat  authorities  for  the  construction  of  and 
rei)aii-sto  theNawab's  palace  and  other  buildings  at  Moorshedabail. 

Sir  E.  ('.  Buck  will  shortly  ])roeeed  to  Madras  and  Bombay  to 
confer  with  tlie  local  Governments  on  questions  affecting  the  work 
and  future  organization  of  the  Agricultural  and  Survey  Depart- 
ments of  those  presidencies. 

A  CROWDED  meeting,  representative  of  all  classes  of  the  com- 
munity, has  been  hehl  at  Vizii'japatam  for  the  purjiose  of  me- 
morializing the  ({overiinient  on  the  question  of  con.structinf  a 
coast  i-ailway  connecting  Madras  with  Calcutta. 

C4ovEUSMENT  having  ruled  that  the  N.-W.  R.  Director  shouM 
in  future  spend  three  or  four  months  annually  (ni  the  Sind  and 
frontier  sections  of  the  Nortli-Western  Rjiilway,  (!olonel  Wallace, 
with  a  portion  of  hisoflice,  has  moved  for  the  time  being  toQiietta. 

A  MKETiNO  of  .selected  members  of  Council  was  held  at  Simla 
liist  Saturday  to  consider  Mr.  Nobel's  proposals  in  rei;ai(l  to  the 
petroleum  investigations  in  tlie  Punjab.  Mr.  Nobel  wishes  to 
form  a  restricted  Conijiaiiy  for  the  purjiose  of  carrying  out  the 
work. 

Baroda  will,  not  long  hence,  have  a  new  market,  the  total  pro- 
bable expemliture  of  which  will  be  six  lakhs.  The  design,  jirepar- 
ed  by  Mr.  I{.  l-\  Cliish.ilm,  is  receiving  favorable  consideration 
liy  the  jiersons  iiitcicsted  in  the  establishment  of  a  good  market 
in  that  city. 

The  authoiities  of  the  East  Indian  Railway  Conipanv  have 
jiroiiosed  to  construct  a  new  station  house  for  the  Hooghlv'station 
at  a  cost  of  about  one  I  ikh -and -a  half  in  connection  with  the  junc- 
tion with  the  .hibilee  Hii.ljre  Blanch  line  with  the  Naihati  station 
of  the  Eaterii  Bengal  Stiite  Riilway. 

A  OREAT  Railway  (.'onference  will  be  dehl  at  Simla  on  the  6th 
August.  Nearly  every  railway  in  In.lia  will  be  represcnte<l,  and 
the  Conference  will  consider  traffic  ami  other  .piestions  of  a 
L'eneiul  character.  Colonel  Omway-Gonlon  will  presiile  and 
Captiin  Wilson,  It.  E  ,  will  be  Secretary.  ' 

The  Mysore  Pulilic  Works  l)ei«irtment  have  been  authorized  to 
expend  the  sum  of  Rs.  41,650  for  improving  the  Muddiir  anient 
and  channel.  The  iMiiddur  anient  is  in  the  Maiidva  Taluk.  The 
iriigation  is  by  means  of  diaiinels  suj(plie<l  from  the  river  Sliimslni, 
supplied  with  water. 


and  the  whole  taluk  is  wi 
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At  a  meeting  of  the  Calcutta  Jute  Manufacturers'  Association, 
wliicli  was  liekllast  week,  it  was  decided  to  continue  sliort-tinie 
wfirking  for  a  furtlier  period  of  twelve  months,  dating  from  the 
15th  of  February  next.  The  proposal  to  work  only  4 A  days  per 
week  from  the  Ist  of  thi.s  month  was  not  adoi)ted. 

Colonel  Hasted,  Chief  Engineer,  Madras,  has  selected  four 
schemes  for  the  water-sup|>ly  of  Bangalore  of  those  submitted. 
His  Highness  the  Maharaja  is  "to  have  the  benefit  of  consulting 
Lord  Connemai-a  on  this  important  subject,  which  so  gravely  affects 
the  sanitation  of  the  native  town  and  cantonments  alike. 

The  Railway  authorities  are  making  great  progress  at  Quetta 
and  have  run  a  new  line  of  rails  in  the  Cantonment  direction  to 
connect  with  the  Commissariat  Shed,  which,  of  course,  when 
troops  concentrate  here  in  any  great  numbers,  and  have  to  push 
on  to  the  front,  will  be  the  »\iot  where  the  greatest  strain  will 
come. 

Very  heavv  rain  has  been  falling  at  Castle  Rock  and  Braganza 
Ghaut  on  the"  W.  I.  P.  Railway.  A  poitioii  of  the  line  has  been 
washed  awav,  and  the  rest  of  the  Ghaut  line  is  considered  unsafe 
for  tiaftic.  "Traffic  has  been  st(Ji>i)ed  between  Castle  Rock  and 
Marmagoa,  and  it  will  take  some  time  before  communication  is 
restored. 

Mr.  FuRxivALL,  the  Agent  and  Chief  Engineer  of  the  N.  G.  S- 
Railway,  has  submitted  a  proposal  to  the  Board  of  Directors 
for  erecting  new  Loco,  and  Carriage  Shops,  for  the  whole 
line,  at  Kazipett.  Tliis  question,  the  Agent  is  of  opinion,  will 
have  to  be  sooner  or  later  taken  up,  but  not  until  the  Clianda 
or  Raipur  extension  has  been  decided  on. 

It  has  been  ordered  by  His  Excellency  the  Commander-in-Chief 
that  when  artillery  practice  is  carried  on  in  ])laces  near  buildings 
or  inivate  property,  which  are  likely  to  be  injured  by  the  concus- 
sion, due  notice  shall  be  given  to  owners  or  occupiers,  in  orde)-  that 
precautionary  measures  may  be  taken.  As  far  as  j^racticable, 
firinw  from  such  places  should  be  avoided  when  the  wind  is  Ijlow- 
ing  in  the  direction  of  buildings  likely  to  be  affected. 

Regarding  the  management  of  the  Koreshi  Ferry,  it  has  been 
armnged  that  the  entire  ferry  management  and  levy  of  tolls  be 
under  the  Deputy  Commissioner,  Dera  Ghazi  Khan,  exce])t  the 
construction  and  maintenance  of  the  bridge  of  boats,  which  shall  be 
under  the  Public  Works  Dei)artment,  and  the  revision  of  the 
feiTy  establishment  at  Koreshi  with  effect  from  1st  January  1888, 
at  a  total  cost  of  Rs.  1,872  per  annum,  will  be  met  from  Provi  ncia 
Funds. 


Jitters  to  the  €bitor. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
hiiiwelf  responsible  for  the  opinions  expressed  by  correspondents!] 


LUCKNOW  BORING. 
SiRj — After  the  enormous  expenditure  incurred  by  the  Luck- 
now  Municipality  in  getting  out  efficient  machinery  for  the 
artesian  well  now  in  the  course  of  progress,  and  notwithstanding 
the  fact  that  the  work  is  in  charge  of  an  expert  from  America,  I 
was  indeed  surprised  to  hear  that  the  present  boring  has  had  to 
be  adandoned  on  account  of  it  going  out  of  plumb.  It  is  failures 
of  this  sort  that  mislead  and  make  others  backward  before  they 
lay  out  money  in  this  kind  of  undertaking.  I  have  read  the 
interesting  pamphlet  on  "  Artesian  Boring  in  the  Sunderbunds," 
by  Mr.  F.  J.  Agabeg,  which  has  been  published  by  you,  and  I 
should  strongly  advise  the  Municipality,  before  wasting  any 
more  public  money,  by  getting  out  hydraulic  machinery,  to  consult 
some  other  expert  in  the  matter.  Running  sand  seems  to  have 
been  successfully  coped  with  in  the  Sunderbunds,  even  without 
the  aid  of  steam  machinery,  let  alone  hydraulic.  Hoping,  Sir,  I 
will  be  excused  for  the  few  remarks  I  have  made  on  the  subject. 

Economy. 


THE  PIONEER  AND  THE  PROFESSION  IN  INDIA. 

Sir, — The  members  of  the  P.  W.  D.,  who  entered  previous  to 
1873,  must  be  obliged  to  the  Pioneer  for  the  article  in  the  issue  of 
19th  June,  which  states  :  "Coopei-'s  Hill  was  founded  to  put  a 
stop  to  the  want  of  education,  the  bad  work,  the  waste  of 
material  and  the  corruption  that  reigned  in  the  Public  Works 
Department  throughout  India.  It  i.s  conceivable  that  times  have 
so  changed  that  a  competent  and  honest  agency  is  to  be  locally 
obtained  through  the  Indian  Engineering  Colleges.  But  there  is 
nothing  in  the  Commission's  report  to  satisfy  us  that  this  is  so." 

Such  a  gross  insult  to  the  Engineer  trained  in  Indian  Colleges, 
and  to  the  whole  of  the  staff,  both  Civil  and  Military,  who  joined 
previous  to  the  advent  of  Coo])er's  Hill,  has  never  previously  been 
written,  not  even  the  famous  circular  of  General  Strachey's  during 
Lord   Mayo's  Viceroyalty  can   beat  it. 

Even  the  Government  of  India  are  imjilicated,  for  they 
strongly  opposed  the  founding  of  Coojier's  Hill  College.  It  is 
■well  known  that  the  College  was  founded  to  find  a  snug  berth  for 
a  certain  gallant  officer,  who  has  a  very  near  relative. on  the 
staff  of   the  Pioneer,  which  accounts  for  much.   I   do   not   think 


that  Cooper's  Hill  men    will  thank   the  writer   for  his   ill-advised 
advocacy. 

One  of  Those  Slandered. 


THE  GOVERNMENT  OF    INDIA  P.  W.  D.  RESOLUTION 
NO.  613G.,  DATED  THE  14TH  MARCH  1888. 

Sib, — I  have  read  your  suggestions  in  the  article  in  your  ))aper 
on  the  above,  and  think  that  you  deserve  thanks  for  taking  up 
what  seems  to  the  ill-used  ones  a  very  straightforward  case  in 
equity. 

You  had  alrea<ly  in  previous  issues  touched  upon  the  (Jovern- 
ment  Resolution,  but  the  injustice  done  toC.  H.  men  prior  to  1878 
was  not  of  course  known  to  yoii,  then,  or  I  think  they  would 
have  found  a  cham])iou  in  you  before  this.  But  better  late  than 
never,  and  those  concerned  should  be  much  obliged  to  you  for 
bringing  public  light  to  bear  on  the  point  in  question  and  trying 
to  do  them  a  good  turn. 

No  doubt  the  Government  of  India  view  the  matter  somewhat  in 
this  light.  When  we,  who  were  appointed  before  1878,  were  in 
practical  course,  we  were  nominally  still  at  College,  while  those 
apj)ointed  after  that  year  went  on  to  practical  training  as  graded 
Assistant  Engineers.  This  is  really  a  distinction  without  any 
difference.  Our  juactical  ti-aining  was  as  useful  towards  making 
us  capable  .servants  of  the  State,  as  that  of  the  more  recent  and 
fortiniate  men,  who  learnt  their  practical  work  at  the  expense  of 
the  State,  and  as  Gt)vernment  have  allowed  some  of  us  to  do  this, 
they  should  in  equity  allow  all.  When  it  is  considered  that 
by  giving  us  this  concession  (if  it  can  be  so  called)  that  Government 
will  only  add  six  months  to  our  sen-ice,  for  that  was  the  time  we 
spent  in  practical  training,  we  might  reasonably  exi)ect  fair 
treatment. 

MENTE  MA  N  UQ  UE. 


UNDER-SECRETARIES,  P.  W.  D. 

Sir, — The  Under-Secretary  to  the  Government  of  Bengal  in  the 
General  Branch  of  the  P.  W.  D.,  is  an  Executive  Engineer  4th 
grade.  The  Under-Secretary  to  the  Government  of  the  N.-W.  P. 
and  Oudh,  Geneial  Bi-anch,  is  an  Executive  Engineer  l.st  grade  and 
Major  R.  E.  The  "  Cla.ssified  List "  of  the  P.  W.  D.  does  not,  how- 
ever, give  the  dates  on  which  these  officers  took  u))  their  resj)ective 
appointments,  and  was  it  not  for  the  aid  of  the  Punjab  "  Quarter- 
ly Civil  List,"  the  date  on  which  the  Under-Secretary  to  the  Punjab 
Government  a.ssumed  charge  of  his  appointment  would  have  been 
equally  mysterious. 

The  Civil  List,  however,  gives  the  date  on  which  the  present 
Under-Secretary  to  the  Punjab  Government,  General  Branch, 
P.  W.  D.,  who  is  an  Executive  Engineer  1st  grade,  took  charge  of 
his  office  as  the  7th  August  1882.  That  is,  in  less  than  two  months 
hence  this  particular  Under-Secretary  will  have  been  six  years 
sitting  in  the  broad-bottomed,  soft-cushioned,  chair  in  the  P.  W.  D. 
Secretariat. 

Punjab  Government's  Notification  No.  1,355,  dated  21st  August 
1886,  written,  it  is  understood,  by  Sir  Charles  Aitchison  him- 
self, limits  the  tenure  of  this  appointment  to  four  years.  This 
Notification,  by  the  way,  appears  to  be  considered  more 
honored  in  the  breach  than  in  the  observance,  as  it  is  believed 
pretty  generally  that  the  selection  in  the  first  instance  was  not 
the  happiest  that  could  have  been  made  for  the  post  of  Under- 
Secretary. 

The  present  Chief  Engineer  and  Secretary  to  the  Punjab 
Government  in  the  P.  W.  D.  must  be  well  aware  of  the  existence 
of  the  above  Notification,  as  his  own  appointment  as  Chief  Engineer, 
Punjab,  dates  from  December  1885  ;  but,  as  a  matter  of  course,  the 
present  Lieutenant-Governor  of  the  Punjab  can  hardly  be  aware 
of  it.  The  question  that  naturally  suggests  itself  is,  who  is  respon- 
sible for  neglecting  to  place  the  case  before  His  Honor  the 
Lieutenant-GoveiTlor  1 

In  days  gone  by,  it  was  invariably  the  custom  that  once  an 
officer  became  what  was  then  designated  "  Assistant  Secretary," 
or  Assistant  to  the  Chief  Engineer,  he  never  left  the  Seci-etariat, 
except  on  promotion  to  Superintending  Engineer,  and  if  the 
antiquated  system  is  peniiitted  again  to  become  the  rule,  the 
present  incumbent  will  have  become  quite  rusty  in  his  easy-chair. 

The  Under-Secretary  in  the  P.  W.  D.  was  not  the  only  one 
mentioned  in  the  Notification  previously  quoted,  although  he 
certainly  heads  the  list  of  Under-Secretaries  specified  by  Sir 
Charles  Aitchison,  which  are  as  follows  : — 

The  Under-Secretary,  P.  W.  D.,  the  Under-Secretary,  Civil 
Department,  and  the  Senior  and  Junior  Secretaries  to  (he  Financial 
Commissioners.  "  The  object  being  that  it  is  desirable  to  give 
a  considerable  number  of  officers  an  opportunity  of  acquainting 
themselves  with  Secretariat  duties—"  an  object  not  likely  to  be 
attained  so  long  as  the  orders  of  Government  are  so  systematically 
ignored  and  set  aside,  as  in  the  present  instance. 

Sufferer. 


MOORE'S  IMPROVED  CAST-IRON  SLEEPER., 
SiR,_I  see  "  Rail-roader"  has  five  faults  to  find  with  my  plate 
sleepens.     I  will  deal  with  his  criticism  in  detail. 

First  as  regards  the  rail  resting  direct  on  the  iron  inducing  rapid 
oxidation.  I  can  assure  him  that  this  will  not  occur.  There  are 
many  devices  that  have  been  used,  wood  packings,  asbestos  sheet, 
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Ujt    i 


:  t'Ht  tlitx  Imve  kII  lieen  finiiul  woi'sf  tlinn 

■     I.  v.  KiiilwRv,  afu-r   many 

the  tiMii  on  iiMii  niiil  tiiv  [ht- 

I  may  hIsii  s)i_v  thiit 

.  wlio  infiirnu-<l  me 

ijtUiu^    bclwccu    the    wii   aini  the    a>)U  seat  was    uivt-s- 

'      "         '       -         -  •   ,   {!,.,(  (]„.  j^,^.^  i„  which  tho  T   tie 
.-ik  to   withstanil  tlu"  lifting   foix-e 

■  >  tt-ll  me  wliat  this  lifting  foix'P  is. 

'  ..  ti,.  witli  a  weight  of,  say,  4  tons 

imot    IH-    mueh    lifting 

f   he    does   not  consider 

j;iws   than  wo\iIil  lie  retiuiivd 

-  'te"!  pine  sleejier. 

|iUte  is  extremely    weak    at   the 

of  the  trough  which  receives   the 

■.^tiitn.t,  inJ  thcivfuit.'  luelesH   when  it  hivaks    along    that 

^  '"    '  '"  '  '  '  ■        ■'  '      '  |]^^^   liiip^    l„,t 

i-e,    and    if  it 

i-'iui,  II  r.iii  «M^ii^   II-  M  irii'^iiiene<I,     When 

they  will  be  te«t«?<l  to  breaking  to  find    their 

■  unless  the   plates  and  other  |iarts  of 
lu.id.-  ti  lmiil'i'.  and  the  rails  uniformly 

liar  and  untrue. 
it  the  rails  now  brought 
Mess   of  web,  whieli 

>iiin   iliat   re<iuires  accuracy, 

jaw   to  the  edge  of  the  cottar 

uid  even  Hup|>osing  this  erred 

the  allowance   made   in  the 

'  t  ie  Ixir  being  s<i  arraiigeil 

.  ...  no  difficulty  in  ensuiing 

1    the  |K>sition  of  the  slot  for 

;!ic  cottars  are  driven  u])  tight, 

thut  till'   wear  and  tear   of  the   small 

II   tend  grailually  to  disturb 

lie  of  the  ]>iirts. 

in  I V,  anil  from  experience  of 

-,  the  Wear  will  be  trivial,  and 

..!   being  alwve  the  ballast,  while 

IikI  in  it. 

I.I    .^uticiiate  any  oxidation  of  the  tic 

■  the    rail   should    lie    quite  enough  to 
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(i.    K.    MOOHK. 
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LIMES  AND  CEMENTS. 

hiv    rea<l    with  much   intereat  the  article    on   limes 

'■■    '       -v..^..,,"   i„    yo„r    .Tonrnal,  and   now   l)eg  to 

lal,  and  "No-Sam"  in  jiarticular,  some 

'"•■'   "f  'i manufiicture,  etc.  Ghoot- 

and  moreover  so  nnioh 

'lie,  1  will  confine  my  re- 

■•nt.     Now   in   every   district 

'■•   several  varieties  of  it  will 

• ,  that  scarcely  two  pieces 

i.-  same   results,   though 

!   up  from  ill.,    same   place,  and  this  is 

when  thi>  formation  of  this  particular 

iitiileration,— how  it  i.s  due  to 

<•   nodule  while  growing  re- 

;is  quartz,    felsiKir, 

t  results  that  ana- 

Me   in    my   ex|ieri- 

-  at  m.inuf.icturing 

..-.ill  it.     I  have,  how- 

■  taught  to  distinguish 

'iin   .01,1  fi-aj'ture  so  as 

manner,  and 

^  crs  ill  a  way, 

I  be  burnt  is  iieces.s;iry, 

Mg  say  from.'i  to  10  per 

..lore   of  fuel    for   its   pro|)(-r 

.TO  iK>r  cent.  It  will  often 

wav  into  the  kiln  with 

of  black   glasf)  will  be 

M.  I  gii',.,nMg   embedilcd   in   it,  on  its 

*i t  .    I      , ■  1    . 

"II   being 

lie  from 

•■ .1.1    i.'.iii      10    to     1.-) 

I  lime  which  will  weigh  from 

"VXifX  containing   mini    1.1 

I-      .rut.  ^1^1.1,  K  (till  darker  colored  and  heavier  lime, 


while  that  with  fi^m  2.'i  to  .30  ]ier  cent,  will  hanlly  slake  at  all, 
and  i-eiiniivs  to  be  crushed  fine  \uuler  a  grinding  mill,  is  the 
ilarkest  of  all  in  color,  and  measures  about  120  c.  ft.  to 
the  100  maiinds.  Tii  all  probnliility  if  these  several  limes  were 
submitted  to  buildera  in  general,  the  whitish  lime  will  get 
the  preference,  unless  they  be  men  of  considerable  experience 
in  lime  making.  I  say  the  whitish  lime  is  more  likely  to  be  pre- 
ferred as  the  most  suitable  for  foundation  works,  and  if  you  could 
prove  to  them  the  heavier  and  darkest  colored  is  sujierior  to  the 
whitish  lime  for  underground  work,  they  will  expect  to  get  it  at 
the  sjime  number  of  c.  ft.  to  the  lOO  maunds  as  the  ligliter  and 
whiter  lime  ;  or  it  will  often  ha))peii,  perhaps,  that  the  darker  lime 
will  not  be  accepted  at  any  price,  hence  it  is  that  the  dark  color- 
ed lime,  however  excellent,  is  rejected  by  lime  mercliant.s,  as 
exjierience  has  shewn  them,  it  would  be  a  bad  siiecnlation  to  invest 
in  this,  as  the  majority  of  lime  users  would  in-obably  decline  to 
take  it  .solely  on  account  of  its  color.  The  Kutiii  and  Syllict  lime, 
which  is  much  used,  being  .so  white,  and  the  whiter  the  purer  it 
is,  being  manufactured  from  a  pure  limestone,  has  doubtless  in  a 
great  measure  given  rise  to  the  disfavor  with  which  the  dark 
colored  lime  from  ghooting  is  A'iewed,  as  it  appeal's  to  be  judged 
on  the  same  lines  as  the  Kutiii  and  .Sylhet  proilucts. 

Now  I  will  say  a  wonl  as  to  the  tests  commonly  applied  to  ascer- 
tain the  quality  of  lime.  I  allude  to  ghooting  lime  only. 

If  the  lime  tendered  be  found  on  analysis  to  contain  33  per  cent. 
or  le.ss  of  inijiui  ities  it  is  acce])ted.  Now  what  guard  is  this  that  it  is 
not  pel  i.shed  lime  ?  or  that  it  may  not  be  a  richer  lime  adulterated 
largely  with  .sand  or  other  rubbish.  It  may  bo  one  or  the  other, 
so  that  this  test  is  hardly  to  be  relied  on  solely  ;  and  as  to  the 
tests  of  color  and  taste  that  many  are  satisfied  with,  they  are  of 
still  le.ss  value. 

Not  long  ago  I  heard  an  Engineer  of  considerable  experience, 
who  liad  been  s|)ecially  deputed  to  analyse  and  jiass  all  the  lime 
des|>atched  from  the  Biirdwan  District  for  a  very  important  work 
in  t-'alcutta,  say,  he  didn't  know  where  the  hundreds  of  railwav 
wagon  loads  of  lime  that  he  had  from  time  to  time  condemned 
went  to,  some  of  it  being  merely  "unburnt"  light  colored 
(resembling  ghooting  lime  in  this  re.'ipect)  calcareous  clay,  which 
if  analysed  by  acid  would  shew  about  20  ])er  cent,  of  carbonate  of 
lime  onl_\-.  This  I  am  in  a  position  to  know  goes  to  Calcutta, 
and  finds  a  ready  market  there,  and  is  doubtless  used  for  the 
rearing  of  many  a  structure  in  this  City  of  Palaces.  If  "No-Sam  " 
and  others  like  him,  who  take  an  interest  in  lime  and  cement 
matters,  would  have  their  manufacture  imjiroved,  and  v.'onld 
combine  and  ]iressu|)on  the  Government  to  re-establish  the  "  Lime 
and  Cement  Experiment"  Division,  P.  W.  D.,  that  was  in  exis- 
tence sometime  .ago  under  the  management  of  Mr.  Dejoux,  I 
think  that  most  of  the  Ennineers  will  agree  with  me  that  a  much 
felt  need  would  be  su))plied,  the  work  of  the  expert  in  charge 
being  to  test  and  jmt  on  all  limes  their  actual  value,  as  the  manu- 
facturers will  bo  iiiduced  to  offer  carefully  jirepared  limes  and 
cements,  and  not  as  now,  to  manufacture  regardless  of  quality. 

In  conclusion,  I  may  mention  that  on  one  occasion  I  prepared 
a  lime  from  burnt  ghooting,  which  was  crushed  fine  and  unslaked, 
and  which  I  submitted  to  an  Engineer  whose  opinion  was  worth 
having,  and  who  was  at  the  time  in  charge  of  some  very  important 
works,  and  he  was  gooil  enough  to  put  this  under  various  tests 
and  gave  it  as  his  opinion,  that  nothing  could  be  made  superior 
to  it  from  ghooting  kunker,  and  ex])ressed  regret  that  he  could 
not  take  measures  to  get  like  material,  owing  to  his  predecessor 
having  already  made  binding  contracts  with  native  conti-actoi-s  for 
the  supply  of  the  ordinary  ghooting  lime  for  his  works,  but  said 
that  had  it  been  left  to  him  he  would  use  none  but  the  fresh 
burnt,  unslaked,  finely  crushed  ghooting,  ]>acked  carefully  in  bar- 
rels when  the  linie  had  to  be  can-ied  any  distance  so  as  to  protect 
it  from  atmosjiheric  inthiences.  The  slaked  ghooting  limje  which, 
however,  he  had,  owing  to  circumstances,  to  use  on  his  works, 
he  took  stringent  measures  to  be  .supplied  with  the  best  of  its 
kind,  and  if  similar  precautions  would  only  be  adopted  by  other 
users  of  lime,  I  doubt  not  the  rubbish  now  offered  for  lime  would 
soon  cease  to  be  brought  into  Calcutta. 

Eureka. 


MR.  DUBERN'S  ILLUMINATOR 

Sir,— From  the  nature  of  objections  raised  bv  "  Micro-scopist "  I 
infer  that,  nothwithstanding  his  ])roi)ensit.y  to" follow  one  certain 
line  of  l)elief,  he  tries  to  be  fair  to  the  subject  in  general. 

A  little  less  of  individual  ojiposition,  and  as  nmch  more  direct 
opfKwition  of  the  main  points,  would  have  been  a  preferable  cour.ie 
on  the  whole  if  "Micro.scoi.ist"  thinks  that  for  the  sake  of  .science 
my  statements  should  be  ojiposed.  But  I  believe  him  open  to 
conviction  on  sufficient  evidence  being  brought  forward,  for  it 
Heems  to  me  the  parai.hrase  of  his  letter  is  cautious  opposition, 
lest  my  improved  lighting  should  tuni  out  as  efficient  as 
described.     He  will  not  have  cause  to  regret  his  caution. 

I  do  not  expect  him  nor  anybody,  to  take  my  jjositive  assur- 
ance«,  views,  or  opinions  as  "proofs,"  as  he  states  I  seem  to  hoiie 
might  be  done.  All  I  hope  for  i.s,  that  they  will  induce  other 
IKjople  to  look  into  the  matter  in  the  manner  iiroposed,  and  that 
subsequently  the  numerous  sub-divisions  deriving  from   the  head- 


July  7,  '88.] 


INDIAN  ENGINEERING. 


11 


fact,  the  bearing  of  wliidi  can  be  but  little  gauged  just   now,    will 
be  taken  up  anil  investigated  in  particular  by  specialists. 

I  shall  have  en<i\igh  to  do  in  the  attempt  to  establisli  the  liead- 
fact,  for  which  demonstration  the  "  illuminator  "  has  been  designed  ; 
it  having  so  far,  in  my  ojiinion,  effected  wliat   it  was  intended  for. 

When  once  generally  known  .and  establislied,  there  will  be 
such  a  vast  an\ount  of  direct  investigations  of  a  utilitarian  nature 
to  be  gone  through,  that  scores  of  specialists  will  lie  needed. 

Even  supposing  the  head-fact  I  mean  to  demostrate  comes  to 
nothing,  the  inipi-oved  illuminator,  to  take  one  instance  out  of 
many,  now  shews  the  human  blood  red  corpuscle  and  the  serum 
in  such  a  very  superior  way  to  what  was  hitherto  jiossible,  that  by 
it.s  help  the  systematic  examination  of  blood  in  its  healthy  con- 
dition and  at  several  stages  of  different  diseases  should  not  be  put 
off  a  day  later  than  at  all  practicable. 

Tliere"  is  every  reason  to  believe  that  the  direct  influence  of 
medicines  on  tlie"  vitality  or  welfare  of  the  blood  corpuscles  will 
be  visible  just  as  well  as  the  supposed  changes  they  do  or 
do  not  bring  alxiut.  "Was  there  but  a  remote  hope  of  that, 
namely,  of  checking  such  influence  which  liitlierto  there  was 
but  little  possibility,  since  but  very  little  wa.s  seen,  or  at 
least  seen  l)ut  very  i'ni]>erfectly  in  blood,  now  that  such  very 
deep  insight  is  jjossible,  the  matter  should  begone  over  again. 

As  nature  always  proves  itself  to  be  most  primitive  and  simple  in 
working  out  apparently  most  complex  results,  the  likelihood  is 
that  it  will  turn  out,  that  to  keep  in  good  health  amounts  to 
securing  or  restoring  those  conditions  of  senim  (namely,  mecha- 
nical or  chemical  conditions)  which  facilitate  the  rearing-np  of 
those  swarms  <if  animalcnlar  aggregations  of  live  atoms  (which 
last  perv.ade  air,  water  and  food)  called  red  corpuscles  of  blood  : 
but  to  do  that  may  not  be  easy. 

The  new  illuminator  having  such  hopeful  prospects,  the  above 
being  only  one  out  of  many,  I  am  not  going  to  let  "  Microscojiist " 
undermine  the  foundations  intended  for  such  hopeful  superstruc- 
ture by  his  simply  quoting  authorities. 

Opinions  and  authorities  are  of  no  weight,  as  o])position  concern- 
ing the  laying  of  foundations  of  a  new  subject.  Facts  are  the  only 
adnii.ssible  materials.  It  is  quite  probable  that  if  those  author- 
ities were  to  consider  the  present  subject,  and  the  objections  raised 
on  their  behalf,  they  might  have  occasion  to  say  "Oh!  save 
me  from  my  friends."  I  shall  therefore  follow  "  Microscojiist "  in 
several  of  his  objections,  first  sub-dividing  them  into  optical,  and 
next  biological  or  others.  I  need  here  remark  that  this  last 
division  in  my  article  barely  amounted  to  two  per  cent,  of  the 
whole,  but  in  the  notice  by  "  Microscopist "  it  amounts  to  fifty  per 
cent,  and  many  issues  are  raised  under  that  heading.  As  he  gives 
me  some  advice,  I  hope  he  will  take  some  also  as  sweetly  as  I  took 
his.  So  first  let  him  read  over  again  carefully  the  original  article 
on  the  "illuminator,"  whilst  helped  with  the  following  : — 

Optic'd  Coihiidcrafions. — I  did  not  expect  the  life  or  live  atoms 
woidd  be  readily  detectable,  but  simply  hoped  they  might  be  so 
through  the  most  intense  lighting.  Who  can  be  sure  of  succe.s^ 
till  it  be  a  question  of  the  past  ?  They  might,  have  existed  and 
vet  not  be  seen,  not  being  sufficiently  large  to  convey  an  impres- 
sion to  the  retina.  But,  so  far  as  I  am  concerned,  had  they  not 
been  seen,  the  matter  would  have  remained  a  private  speculation 
not  worth  committing  to  writing,  much  less  to  printing. 

And  now  shall  I  ask.  Why  should  not  "  the  great  obstacles  in  the 
way  be  got  over  by  mere  ilhmiination  improvements  ?  "  Why 
shoukl  not  illumation  be  all  powerful  iii  a  question,  which  from 
first  to  last  is  primarily  a  conveyance  of  light  from  an  object  to 
the  retina  ? 

Taking  the  larger  diameter  of  a  fine  human  hair  as  -rpr^Mi   of  an 

inch,  and  supposing  it  a  full  circle  of  that  size,  instead  of  an  oval, 
as  the  objects  to  be  observed  are  about  i^o^?™  th,  though  possibly 
rsisD  t'lj  I'"-''*  of  an  inch  in  diameter,  it  follows  that  the  end  or 
section  of  a  human  hair  has  a  surface  40,000  times  as  large  as  the 
live  atoms  to  be  viewed. 

If  the  amount  of  light  that  is  caught  by  the  very  end  of 
that  hair  be  taken  as  a  unit,  it  again  follows  that  the  above  objects 

will  be  able  to  catch  but  -T7rp;7^i-h  part  of  that  light. 
40,000 

Considering  the  difficulty  there  is  tosee  at  all,  bare  eye,  a  haii-'s 
section  in  the  sun's  light,  the  fact  that  the  micrcscope  does  not 
increase  light,  but  on  the  contrary  absorbs  or  destroys  some,  and  in 
front  of  the  above  very  large  denominator  to  the  unit  of  light, 
can  any  one  come  to  any  other  conclusion  that  illumination  is  a 
prime  factor  of  vision  in  this  case. 

Indeed  (besides  the  above  commonsense  and  plain  way)  were  it 
not  to  avoid  over  great  tediousness  in  the  long  and  difficult  line 
of  answering  objections  often  raised  by  half  a  dozen  words, 
I  coidd  demonstrate  rigorously  that  illumination  of  the  object 
is  the  very  factor  of  vision  which  primes  all  others  in  micro- 
scopic observations   of  very  minute  objects,   say     of    those   that 

are  below  „    ruu.^^  of  ^^  'nch  in  diameter. 
^0,'JUO 

I  certainly  am  not  going  to  follow  Dallinger  .ami  Drj'sdale   as 

suggested,  however  clever  and  able  they  be  generally,  the   moment 

[  see  distinctly  how  in  observations  of  extremely  minute  objects 

they  are  blunting   their  retina  at  the  very  instant  that  there  is 

most  need   of  the  gi'eatest  keenness.     The  President  of   the  Royal 

Microscopical  Society  will   be  liable  to  have  his  retina  blunted  by 

too  much  light,  as  well  as  the  one  of  the  less  prominent  observers 


No  wonder  that  he,  the  Rev.  Dallinger,  relatively  to  bacteria  germs 
to  quote  his  own  words  of  some  time  back,  but  when  most  power- 
ful and  improved  micro.scoi)es  were  at  hand,  .says  "  yet  they  do 
exist  and  remain  floating  long  after  others  are  de))osited,  noi-  can 
ve  datci'.t  them  with  the  microscope."  Is  it  because  Dallinger  could 
not  detect  them,  that  when  somebody  else  .says — Owhig  to  some 
addition  to  the  microscojie  not  only  can  those  germs  be  seem,  but 
also  the   very  process  of  evolution  through  which  step  by  step  the 

largergerms(say  the^- —  of  an  inch)  rise  towards  the  forma- 
tion of  bacteria  ama>ba,  living  matter,  etc.,  etc.,  may  be  observed  and 
easily  followed  ;  it  is  rather  to  be  concluded  with  "  Microscopist," 
mind  well,  previously  to  trying  whether  such  can  now  be  seen  or 
not,  this  "illununator"  camiotshew  all  that,  the  best  is  to  follow  in 
the  rear  of  Dallinger  and  othei-s. 

Does  this  not  amount  to  .saying  "no  meutionable  progress  beyond 
that  which  has  been  accomplished  by  one  is  to  be  hoped  for  from 
another  ?  "  Can  "Microscojiist  "  look  at  his  position  in  this  way  ? 

In  a  second  letter  I  shall  answer  several  other  objections  raised. 

G.    DCBERN. 


Jttcviivj)  giQikts. 


Algebra  M.\db  Easy.     By  K.  P.  Basu,  M.  A.    Calcutta.   1888. 

This  book  is  meant  to  afford  the  "  F.  A."  student  all  the  informa- 
iton  that  he  needs  for  that  Examination  in  the  University  of 
Calcutta,  of  which  the  author  is  a  distinguished  alumnus.  Mr. 
Basu,  however,  brings  the  additional  advantage  of  long  and 
varied  exjjerience  in  mathematical  tuition  in  Bengal  to  bear  on 
his  task,  and  when  we  add  that  he  is  the  author  of  other  Studejifs' 
Aids  in  the  same  branch  of  education,  it  may  be  inferred  that  the 
result  is  commensurately  satisfactory.  That  this  is  the  fact  we  are 
glad  to  testify,  and  we  can  safely  say  that  the  book  will  admirably 
serve  the  purposes  for  which  it  is  intended. 

A  novelty  in  the  book  is  the  chapter  on  Permutations  and 
Combinations,  which  is  explanatory  to  a  fault.  But  as  the 
author  is  acquainted  with  the  failings  of  the  /nc?M)i  student,  he 
has  had,  doubtless,  good  reasons  for  such  fulness  of  illustration  of 
this  by  no  means  simple  subject,  which  so  often  proves  a  stumb- 
ling block  to  the  beginner. 

The  otlier  chapters  of  the  book  call  for  no  special  observation 
except  that  they  display  both  care  and  discrimination  in  the  ti  eat- 
ment  of  their  subject-matter. 

The  examples  throughout  the  book  are  numerous,  and  the 
"  hints  "  interspersed  go  far  to  make  the  judicious  selection  useful 
and  instructive   in  a  very  high  degree. 

We  can  strongly  recommend  the  book,  and  hope  that  it  may 
find  a  place  in  the  educational  curriculum  of  Bengal.  It  can 
certainly  hold  its  own  with  some  text-books  we  have  seen,  and 
we   wish  it  the  success  its  merits  deserve. 
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HINnr  HOSTEL,  CALCITTA. 

The    nuia'si^l   illustration     roprvsont-s    the   projiosetl 

Hostel  iu  CalciittA    for    Hiiuiii  stml.-nt*.     It   is   sitnat^'d 

in  th«  uiiilst  I'f  the  largo  I'i  1  institutions,  which 

li..    in     the    vicinity     of     *  .Sinaro,    on  a    site 

,fd   fron>  Govenmient    Ix'hind    the  Sonato    House, 

>    )v'irr^'    built    from    funds    subscribed    since   Sir 

A-  K         -tartetl  the  movement  during  his  incum- 

bciK-\     ■      -    '     1 '-    ii.   11  .!   sutticiont    to    carry  out  more 

thauii  [-■■:■        :         1  '.    ;     ■   and  arningenionts  were  there- 

ftjre  uuide  i»  build    the  first  story,  which    it  is    expected 

will  hi-  nadv  next    month.     Meaii while    steps    are  being 

further  donations,  in  order    to    complete 

ail  iiu   Hint  ^lories  of  the  Hostel. 

The  plan  is  L-shapo«l  and  consists  of  a  range  of  rooms 
for  students  with  a  verandah  corridor  running  along  the 
wMith  and  east  sides,  (.''.,  overliwking  the  courtyard  :  at 
■  comer  is  the  library  and  at  the  south  end 
i«-k  luv  quarters  lorthe  SujKTintedeut  in 
chtfge.  For  the  present  it  is  prop*)sed  to  place  the 
dimng  and  cook  rooms  in  temponiry  shed?  :  the  court- 
yaid  fonns  a  large  play-ground  and  there  is  a  corner 
,ii  "    ■  ■  "ill.     llaja   Feary  Mohun    Mooker- 

j.  :  Habu  Kailhika  Prasanna  Mooker- 

"|,  tor   uf   Schixfls)   an<l   I'umlit  Mohesh 

(  icijwl     Sanskrit     CdUege),     Honorary 

S  -  to  the  Hostel  Building  Committee.     Messrs. 

i;^-<.i>  .ui.l  Gwyther,  of  the  P.  VV.  D.,  who  prepared  the 
scheme,  arw  the  advising  Engineers,  and  llai  Khetter 
Chunder  Banuerjee,  Bahadur,  is  the  contractor  for  the 
wjfk. 

Th'  ion  we  rive  of  the    north  elevation  shews 

a  nov'.  |it    to    intermingle    oriental    details  with 

the  modem    Euroi)ean  system    of  building ;  i.e.,    wiiile 

'■•■,- the  simple  and  useful  form  of    building    best 

r  the  purpose,  the  exterior  bears  the  impression 
ol  a  place'  built  for  the  sole  use  of  Hindu  students.  The 
arch  details  were  designed  by  Mr.  W.  B.  Gwyther, 
A.R.I.aA. 

While  viewing  this  subject,   it  may  be  interesting    to 
.  e   that  this  Hostel  forms  an  important  step  in  the 
I  ■•'  'ilities  offered  to  students  from  the  Mofussil, 

a  utly  situated   for  the    Hare    and    Hitidti 

S  .  College,  Medical  College   and  several 

I.I  ;  and  that,  if  properly  managed,  there 

18  no  reason  whatever  why  the  Hostel  system  should  not 
be  a  complete  success. 

The  Mahomedan  community,  who  are  now  fully  appre- 
,,;....  .1.  ,  advantages  of  education  and  are  up  and 
<i  lid  not  be  slow  in  following  the  example  thus 
*■  '  :  sinular  establishment  characteristic 
«■:  ided  for  Mahomedan  students.  A 
c  i  Is  due  south  of  the  Hindu  Hostel ; 
ii!  .  ,..i.s  community  would  take  early  steps 
t  the  sympathy  and  support  hinted  at  by 
the  i.  t. -Governor,  on  the  occasion  of  laying 
the  t  .  sUjne  of  the  Hindu  Hostel,  would  be 
f"  given  as    in    the    case 

oi  'iering  that    the   Hostel 

jtyntf-'Mi  is  ly    for    students    from    the 

c^.Mi.Tv     t  .  .     .     :    for    wealthy  Mahonicdans 

f'  Hjfbecau-sc  the  building  would    be  located    in 

I  ■ 


< 

tJ,. 

1" 

l< 

t> 

III- 


14,024  13*.  lOc^., 


■voi-rivii.  KviiivKKUd.—In    the    report   of    the 

tU'dat    tlie    recent    .Tuiiuai 

;i  w.L-i    -lated    that    (hiring 

■'■■.   meml)erH,    ami 

lia<l  been   adniit- 

•"<,."<*J  of  all    clawicB.     Tlie 

•V/.,    while    the    rlisljijrse- 

thaii  one   in-iiety  of    which 

Th.-   nominal  value  of  the 

■I'«    the    frceholilg    of 

•JKX),   tlie    Wiitworth 

" ',     11. 1    tiiwt    funds    iuventmentH 

:v  .  o' £S*1,C42  13*.  lOd 


PROPERTIES  OF  FLUIDS. 
By  A.  EwBANK. 
XVIL 

(Concluded.) 

We  have  sjvid  that  under  the  influence  of  the  wind 
force  the  ship,  even  if  her  dock  is  level,  tends  to  dip  or 
turn  over  bow  downwards.  If  we  take  at  random  any 
bwly  which  can  float  iu  water,  and  if  we  place  it  in  water 
in  ar.y  position,  selected  at  random,  we  shall  generally  see 
it  turn  t)ver  somewhat  and  select  some  other  position  for 
the  position  of  eiiuilibrium.  Let  us  however  take  a  body 
which  is  a  perfect  sphere  of  cork  or  any  light  homo- 
genous substance.  This  body  placed  in  the  water  in  any 
position  will  accept  that  position,  merely  j)erhaps  rising  or 
sinking  a  little  as  the  case  may  be.  At  one  point  of  the 
surface  we  may  imagine  a  north  pole  marked.  At  the 
opposite  point  of  the  spherical  surface  we  may  imagine  a 
south  pole.  Between  these  we  may  have  an  equator 
drawn  on  the  body.  Then  the  body  will  float  at  rest  with 
the  north  pole  upwards  or  the  south  pole  upwards,  as 
both  poles  may  be  in  the  surface  of  the  water  and  the 
equator  conseijuently  half  immersed. 

If  this  body  is  acted  on  by  a  horizontal  wind  blowing  to 
the  north,  the  body  will  move  in  a  north  direction. 
But  the  bows  of  this  vessel — i.e.,  the  front  part,  will 
begin  to  dip.  The  stern  of  the  vessel  will  rise.  When  the 
bows  have  sunk  somewhat  iu  the  water  the  water  will 
have  no  tendency  to  restore  the  sphere  to  its  original 
position  of  floating.  The  wind  still  blowing  on  the  new 
exposed  surface  the  globe  will  again  dip  and  so  on.  Thus 
instead  of  slipping  or  sliding  through  the  water  as  does  an 
ordinary  ship,  this  sphere  will  roll  through  the  water, 
performing  one  complete  revolution  after  another.  This 
process  is  what  the  ordinary  vessel  commences  to  do. 
This  process  the  water  begins  to  check  and  finally  com- 
pletely arrests. 

In  the  case  of  the  real  ship,  whose  deck  is  on  a  slope 
sideways,  the  wind  force  turns  the  ship,  if  the  rudder  is 
not  used,  from  the  north  direction  to  some  other  direction, 
say  N.  N.  W.  To  this  turning  the  water  opposes  no 
resistance.  For  the  ship  is  as  ready  to  float  with  its  head 
N.  N.  W.  as  to  float  with  its  head  due  north.  Here 
therefore  the  rudder  is  actually  required.  In  the  pitch- 
ing or  vertical  movement  case  the  rudder  is  not  required, 
and  it  could  not  act.  Iu  the  horizontal  turning  or  the 
veering-round  case  the  rudder  is  required,  and  it  can  act. 
But  the  tendency  of  the  ship  to  rotatory  movement  is  in 
both  cases  due  to  the  same  mechanical  principle.  In  one 
case  the  water  supplies  a  counteracting  force,  in  the  other 
it  does  not. 

Thus  the  ship  moving  directly  before  a  wind  which 
blows  to  the  north — a  wind  which  in  English  is  called 
a  south  wind — and  having  her  deck  either  permanently 
or  temporarily  on  a  slope,  has  a  permanent  or  temporary 
tendency  to  leave  the  due  north  direction.  Accordingly 
the  man  at  the  helm  is  on  the  watch  for  this  possible  de- 
viation. For  the  sea  is  seldom  smooth  and  the  ship 
has  usually  some  tendency  to  roll. 

The  popular  idea  of  a  rudder  is,  that  it  is  emplo3'ed 
to  chatifje  the  course  of  a  ship,  and  that  at  other  times, 
viz.,  mostly,  it  lies  idle.  The  practical  or  theoretical — 
for  true  practice  and  true  theory  must  necessarily  agree — 
idea  of  the  rudder  is,  that  it  is  an  instrument  incessantly 
used  to  'prevent  a  ship  from  changing  her  course.  It 
is  only  occasionally  used  to  make  a  ship  change  her 
course. 

We  have  seen  that  even  when  a  ship  is  running,  as 
the  phrase  is,  directly  before  the  wind,  we  may  need 
the  aid  of  the  rudder  to  make  the  ship  keep  her  course. 
Generally,  a  ship  is  not  running  directly  before  the  wind. 
Generally  the  wind  blows  one  way.  The  sails  are 
set  to  get  most  force  from  the  wind,  and  this  wind  force 
acts  in  another  way.  Thirdly,  the  ship,  by  her  want 
of  sphericity  by  her  elongated  shape,  moves  in  a 
third  way.     Fourthly,    the   sea  may    have     currents  or 
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waves  that  set  in  a  fourth  way.  Under  the  influence 
of  wind,  wave  and  imperfect  storing  of  cargo,  or  an  imper- 
fect construction  of  the  ship  itself,  the  ship  pitches  or 
rolls,  or  pitches  and  rolls  together.  The  wind  strikes  the 
sails  in  gusts,  and  these  gusts  vary  not  only  in  magnitude, 
but  in  direction.  As  the  ship  ploughs  her  way  through 
the  water,  huge  waves  may  strike  her  first  on  one  side  and 
then  on  the  other. 

Whenever  the  final  resultant  of  wind  pressures  and 
water  pressures  acts— not  through  the  centre  of  the  ship 
but  acts  right  or  left  of  this  centre,  the  ship  imme- 
diately betrays  an  inclination  to  turn.  The  man  at  the 
helm,  with  a  compass  placed  just  before  him,  is  ever  on 
the  watch  to  correct— to  destroy— this  turning  tendency. 
Thus  the  rudder  seldom  lies  idle,  that  is,  it  seldom  keeps 
its  midway  position.  Usually  it  is  deflected  to  one  side, 
and  there  it  opposes  a  resistance  to  the  waters  that 
otherwise  would  more  freely  rush  past  it. 

The  rudder  being  thus  an  intentional  obstruction  to 
the  waves,  there  is  no  object  in  making  the  stern  of  a 
ship  as  pointed  as  the  bow.  Accordingly  for  reasons  of 
general  convenience  it  is  kept  less  tapering  than  the 
Idow  end. 

In  this  series  of  papers,  which  we  have  described  as 
dealing  with  the  "  Properties  of  Fluids,"  the  student  will 
find  a  simple  introduction  to  more  ekborate  treatises.  We 
might  have  described  thtse  papers  as  n  second  series 
on  the  "  Principles  of  Mechanics."  Our  liquids  or  fluids  are 
bodies'that  pxercis^ftA-ces  and  induce  moverapnts  in 
other  "rlbo'dies.  It  isTjlTiiffly  in  this  aspect  that  fluids  have 
been  considered.  • 

There  has  lately  been  some  discus.sion  respecting  the 
advisability  of  introducing  elementary  science  into  the 
curriculum  for  the  Calcutta  University  Entrance  Exami- 
nation. Admitting  the  propriety  of  introducing  some 
■science,  it  has  leen  asked  whether  chemistry  or  phj-sics 
would  be  the  more  suitable.  To  those  who,  like  the 
present  writer,  maintain  that  phy.sics  should  be  chosen, 
it  has  been  replied  that  physical  science  apparatus  is 
more  elaborate  and  more  costly  than  chemical  appara- 
tus. Of  this  statement  the  former  papers  on  the  "  Princi- 
ples of  Mechanics  "  and  the  present  papers  on  the  "  Pro- 
perties of  Fluids  "  furnish  an  effective  disproof. 

We  have  seen  how  impr.rtant  principles  can  be  estab- 
lished with  the  aid  of  the  simplest  apparatus.  A  lad  is 
much  more  impressed  with  scientific  truths  when  he  sees 
them  exemplified  in  rough  apparatus  constructed  out  of 
ordinary  household  articles,  than  if  he  is  supolied  with 
pome  elaborate  machine  expressly  made  to  illustrate  the 
law  in  question.  In  the  latter  case  he  is  apt  to  imagine 
that  it  is  a  part  of  the  peculiarity  of  the  machine  to  act 
as  it  does.  But  what  we  wish  the  student  to  do  is  to 
forget  the  particular  machine  and  remember  the  general 
law. 

These  two  series  of  papers  on  "  Mechanics"  and  ''Fluids" 
do  in  fact  approximately  constitute  a  suitable  scientific 
course  for  the  Matriculation  Examination.  If  they  were  re- 
written expressly  for  the  requirements  of  our  Indian 
students,  a  discussion  of  the  lever  would  be  added  to  the 
former  seriesof  papers ;  and  in  the  latter  series  the  discussion 
of  the  movements  of  a  ship  would  be  considerably  shortened. 


Electric  lighting  aid  is  helping  materially  to  develop  the 
utility  of  the  Suez  Canal.  While  in  1883  the  average  duration 
of  the  pas.sage  through  the  Canal  was  48  hours  .30  minutes,  it  has 
now  Ijeen  reduced  to  34  hours.  Indeed,  certain  selected  vessels, 
amounting  to  393,  each  completed  the  passage  last  year  in  20i 
hours. 

The  Russians  have  made  considerable  improvements  in  the 
hariiour  at  Batoum  since  the  place  fell  into  their  hand.i,  and  the 
works  will  be  completed,  it  is  said,  by  the  beginning  of  next  year. 
The  deepening  of  the  basin  is  already  almost  finished,  the  outer 
wall  of  the  mole  is  quite  finished,  and  there  is  but  little  more  to 
be  done  to  its  inner  wall.  The  mole  will  extend  into  the  sea  to  a 
distance  of  over  850  yards. 


AN  IMPROVED  CAST-IRON  SLEEPER. 

By  C.  E.  Moore,  M.  In.st.  C.E., 

Deputy  Constdting  Engineer  to  the  Government  of 
India  for  OxutroAiteed  Railways,  Calcutta. 

The  accuracy  of  the  gauge  depends  on  the  accuracy 
of  the  casting,  but  in  case  of  a  large  number  being  manu- 
factured, it  would  not  add  much  to  the  cost  to  have 
them  gauged  in  a  machine  and  planed  if  necessary. 

Flat  plate  sleepers  have,  I  understand,  been  tried  and 
found  wanting. 

They  appear  to  have  broken  across  parallel  to  the  rail 
and  under  the  rail,  so  that  the  fracture  was  hidden,  which 
made  them  more  dangerous. 

Mine  would,  I  think,  be  an  econtjmical  sleeper  to 
Railways  that  could  cast  them  in  their  own  shops,  from 
their  own  scrap,  or  near  any  large  foundry,  such  as 
Burrakur,  and  the  small  number  of  parts  is  a  great  re- 
commendation, espescially  from  a  maintenance  as  well  as 
a  storekeeper's  point  of  view. 
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The  above  sketch  shews  my  design  for  a  cast-iron 
sleeper,  suitable  for  narrow  gauge  Railways  with  a  flat- 
footed  rail. 

In  the  only  pattern  of  this  sort  that  I  have  ever  seen, 
the  number  of  small  parts  I  know  were  numerous,  but  of 
the  nature  of  the  fastenings  of  which  I  am  not  sure 
about. 

Above  is  about  the  same  weight  as  the  other,  viz.,  one 
maund ;  but  it  has  the  advantage  of  having  only  two 
small  keys  in  addition  to  the  main  casting.  The  shallow 
trough  form  is  a  very  strong  one,  and  the  sides  being 
joined  by  a  rib  directly  under  the  rail,  gives  great  strength 
with  little  expenditure  of  metal. 

The  spaces  cut  out  from  the  centre  length,  not  only 
save  metal,  but  prevent  the  packing  of  the  sleeper  when 
not  required. 

G.  E.  M. 
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NOTE  ON  THE  MASON  UY   BRKK    rKST. 
By  Jas.  Cleghorx, 
Ejrrutiir  Engineer.  P.  W.  D.,  Irrigation,  Bni;i»l. 

The    8peciroeu   brick    illustrated   was    rcmo\eil   fixm) 
i;,    '       V      •  '    '  ardlv  a  your  old,  of  the  Do\v- 

u  if  "DukhiinshabazjKire,   Dis- 

tri  ,  iif  tho  nuistjuiy  of 

til  vior  iiiaik,  have  been 

»t  .  u  bv  tho  specimen,  but   the 

,.^ ow  low  water    levels    appeal's 

the  ravages  of  this  bivalve  mollusk  pest. 

II    brick  outwanlly  shews  forty-five  suiall 

-i    in    its    face,     the    jK^rfomtions    beinp 

«;  x-h   in  diameter,  but  if  the  inside  of 

t!  d,   it  will   be   sec!i  that  these  small 

-    lead    to   chambers  about    1  h  inch   deep   by 

^ in  diainettr.     These  chamlK-rs   are   generally 

bore<l  in  adirvctiou  at  right  angles  to  the  face  of  the  brick, 
a!  '  'in  size  t<j  that  of  the  animals  inhabiting 

li.  wth  t>f  the  animal  appears  to  be  from  the 

t  \  uf  the   brick,  the   shell 

ii,  S*>"S^'  shaped  opening, 

tl.  leh  an;  scrniied,  inabling  the  animal,  by  a 

n  ■,  t.,  >.,iMip  away  space  enough  iu  the  brick 

t.  The  animal,  life  size,  is  shewn 

ii  uiit«.-rent  positions. 

;ige  til  this  masonry  work  in  one  year, 
U  that  all  parts  of  the  work  between  high  and  low  water 
niarkit  have  been  tiestroyed  to  a  depth  of  li  inch 
fcwin  the  exposed  fi»ce«  ;  so  if  this  rate  of  destruction  con- 
11!  '  ii-h  will  1     '    '  '      hapjK'n,  unless  the  animals 

HI  ]  with  .-e   enough    not    to  proceed 

fi  liiiin    is  necessary  for  their  own 

Ki'  he  destroyed  in  a  very  short  space 

of  tiini' 

II  known  u>  attack  iron  rails,  but  the 
),  thchi-lpofa    Huid    secreted,    which 

;  the  sjinie  may   be  surmised 

damage  to    limestone  rocks 

md,  but  I  believe  that  this  is  the  first  case  on 

,....,,,  >,  in.re  it  Is  shewn  that  well  burnt  bricks  have  been 

attacked,  even   the  vitrified  or  over  bunit  portions  not 

c^iKaping. 

No  remedy  can  be  produced  unless  the  natural  his- 
tor)'  of  the  animal  is  first  studied,  but  a  clue  is   given 

'       '  '        '  ■    may  be  sngested,  as   only  that  por- 

.  between   high  and  low  water  marks 

I-  ■*  the  animal  to  be  amphibious,  so  a 

Ci  1  I   air   is     necesssary     for    its    exis- 

tcDco,    therefore     if   hollow  bricks,  capable  of  contain- 

',,..r    nfif/.r    wi-rc    usetl    in    the    face   portions    of  the 

•    to  be    attacked,    these     pests    might 

I.  Two  or  three  small  jKrforations  in  suit- 

ai  -adiug  to  tho  hollow    chamber   contained 

ii.  "  .   hollow  being  filled  at  every 

ti'  -   water  on    the    fall  of  the 

ti'  no  doubt  cause  some  amount  of  discomfiture, 

'•  nition  of  conditioim   to    any    animal    seeking 

:\..    The  sketches  in  plate  shew  the  description 

1^1    oni  K  jirwjx>sc<J. 

Mr.  \Vi><.d-Ma«f>n,  Superintendent  of  the  Indian 
Muslim,  h;LS  kindly  inatle  the  following  interesting 
note  (ill  thutwibjecl : — 

"  Th«'  aninial"  which  have  bored  into  the  brick  are 
bi  '    the    family  J'h oUn I y{a\  sub-family 

/''  ^  ifirpltud:    probably.       The    other 

l.imily  of  the  tluAadimc  being  the  Teredinao  ship-worms. 

'    '    '        burrow  into  clay,  sand,  woo<l,   brick 

]  prove  very  destructive  to  brejvk- 
«  sea    walls,    and    other   suba(|ueou8 

Bii    —      .1-  lue),    and  to  shij>«    •I'l    boats    and 

other  wooden  structures  (Teredeme.)" 

Ja.s.  C. 


BETWA  CANAL,  NORTH-WEST  PROVINCES. 
IV. 

CoN.sTRrc'riox  Axn  Re.sults. 

Ix  September  IJSSl  tho  Secretary  of  State  sanctioned 
the  Betwa  Canal  at  a  total  estimated  cost  of  Rs.  .39,82,221, 
of  which  Rs.  ,']0,1H,4S5  is  estimated  as  direct  outlay  and 
the  balance  as  indirect  and  interest  charges. 

When  Colonel  T.  0.  Forbes  started  the  head  works  the 
rocky  loamine  at  tho  I'aroecha  site  was  found  to  be  quite 
unsuitable  as  a  foundation,  and  he  reported  iu  March 
1882;— 

Now  that  preparations  have  been  made  for  an  actual 
commencement  of  the  work,  and  a  minute  inspection  and 
detailed  surveys  of  tho  site  have  been  made,  it  is  found 
that  the  description  given  regarding  the  rock  being  free 
from  cracks  and  fissures,  and  thus  foiniing  an  "  excellent 
foundation"  for  the  weir  does  not  correspond  w  ith  exist- 
ing facts. 

For  a  distfince  of  800  feet  on  the  left  flank  of  the- 
Pareecha  site,  the  barrier  is  not  comixised  of  a  "homo- 
genous rock  without  fissures."  On  the  contrary  it  consits 
of  weathered  and  greatly  decomposed  quartz  blocks  and 
mooi-um,  and  is  in  fact  an  outcrop  of  the  quartz  ridge 
which  is  met  with  on  the  Kalpeo  road  at  Gulara,  about 
two  miles  from  Pareecha. 

The  trial  pits  which  were  down  to  a  depth  of  8  to  10' 
feet  below  W.  S.  L.  shewed  unmistakeably  the  utterly 
rotten  state  of  the  rock,  which  apparently  got  worse  the 
lower  it  was  dug  into.  When  pieces  were  broken  off,, 
they  could  be  crumbled  between  the  fingers ;  and  it  was 
seen  that  the  rock  was  besides  full  of  fissures  at  all 
angles,  and  many  nearly  vortical. 

The  weir  sluices  having  to  be  built  on  this  flank,  it 
was  evident  that  the  sanctioned  design  would  have  to  be 
materially  altere<l  if  this  .site  was  to  be  retained.  The 
cost  thereiore  would  be  greatl}'  increasd,  as,  in  addition 
to  the  greater  depth  of  foundations  than  originally  e.stim- 
ated  for,  a  much  longer  pavement  or  talus  would  have  to 
be  put  in.  A  rough  estimate  shewed  that  a  weir  at  this 
site  would  cost  nearly  10  lakhs  of  rupees  instead  of 
Rs.  7,81},.519as  allowed  in  the  sanctioned  estimate.  Besides 
this,  it  was  clear  that  if  the  weir  was  built  here  there 
would  undoubtedly  be  very  heavy  leakage  below  through 
the  fissures  in  the  rock. 

Under  these  circumstances  it  became  incumbent  to  re- 
consider the  (|uestioii  of  the  Khoord  site,  which  is  situa- 
ted about  a  mile  below  Pareecha.  Khoord  was  originally 
chosen  as  the  site  for  the  weir  by  the  late  Lieutenant 
Bagge,  II.E.  It  was  finally  abandoned  on  account  of  the 
Pareecha  weir  being  supposed  to  cost  about  2  lakhs  of 
rupees  less  than  the  one  at  Khoord,  but  on  this  point  Mr. 
Anderson,  Superintending  Engineer,  Works,  stated  as  fol- 
low.*, in  his  letter  No.  79(J,  dated  3Gth  March  1870  :— 

Thinking  that  a  con.siderable  reduction  in  cost  would 
be  the  result  of  adopting  Pareecha,  which  is  above 
Khoonl,  as  the  site  for  the  dam,  I  prepared  the  accompany- 
ing estimates:  my  anticipations  were  not  realized. 

Tho  following  is  a  comparison  of  the  two  works  : — 

Content.  Cost. 

Length.  C.  ft.  Rs. 

Khoord  Dam  ...  .5,.500         2,0.55,860         13,8C,72(> 

Pareecha  „  ...  2,650  1,465,2.53         11,01,886 


Saving 


2,,34,8.34 


Against  this  .saving  of  Rs.  2,.35,000  must  be  placed 
loss  of  revenue  due  to  the  .37  cubic  feet  per  .second  of 
Hiipjily  which  is  contained  between  the  Pareecha  site  and 
Khoord  Dam.  The  revenue  from  this  37  cubic  feet  cal- 
culated at  Rs.  500  per  cublic  foot  represents,  at  7  5  per 
cubic  cent.,  a  capital  of  lis.  2,60,000. 

The  advantages  of  the  two  sites  are  pretty  fairly 
balanced  ;  but  if  the  afflux  due  t6  each  dam  is  considered, 
the  Khoord  site  has  the  preference,  for  at  Pareecha  the 
afflux  is  1 1  -23  feet,  while  at  Khoord  it  is  only  600  feet. 

On   carefully  going  over  the  ground  I  came   to  the 
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conclusion  that  in  every  wa}-  was  the  Khoord  site  more 
satisfactory  than  the  one  sanctioned  at  Pareecha.  By  going 
a  little  above  the  site  fixed  npon  by  Lieutenant  Bagge, 
and  untilising  an  island  in  mid-stream,  we  find  that 
instead  of  a  weir  5,500  feet  in  length  being  required,  two 
weirs,  one  800  feet  in  length  across  the  west  channel  of 
the  river,  and  the  other  2,650  feet  long  across  the  cast 
channel,  are  nL=!cessary  ;  thus  giving  a  total  weir  length  of 
3,450  feet  only.  Good  homogenous  rock  (gneiss)  extends 
across  the  whole  width,  and  for  about  half  a  mile  or  more 
down  the  river.  This  rock  goes  well  into  the  right  bank, 
whereas  at  the  Pareecha  site  a  heavy  revetment  wall  is 
required  to  guard  the  right  flank.  The  greater  part  of 
the  site  now  chosen  across  the  cast  channel  is  itself  a 
natural  weir,  and  little  will  actually  have  to  be  built  up 
in  many  places,  whilst  in  others  the  rock  will  have  to  be 
cut  down.  On  the  west  channel,  however,  in  the  deepest 
part  the  height  of  the  weir  would  have  to  be  41  feet 
against  a  maximum  at  Pareecha  of  84  feet.  Notwith- 
standing this,  a  rough  estimate  shewed  that  a  weir  at 
Khoord  could  be  built  for  a  little  more  than  7  lakhs  of 
rupees,  or  within  the  sanctioned  sum. 

The  advantages  of  the  Khoord  over  the  Pareecha  site 
may  be  briefly  summed  up  as  follows  : — 

1. — Good   rock  extending  across   the  whole  width  of 
the  river. 

2. — Less  expense  in  building. 
'i. — Less  leakage  below  weir. 
4. — Less  height  of  afflux. 

5. — Greater  impounding  of  water,  giving  an   increas- 
ed discharge  in  canal  of  -37  cubic  feet  per  second. 
6. — Bviilding  material  actually  on  site. 
7. — Site  almost  entirely  in  British  territory. 

Taking  tlie  above  facts  into  consideration,  I  had  no 
hesitation  in  ordering  Major  Western  to  abandon  the 
sanctioned  site  at  Pareecha,  and  to  consider  Khoord  as 
the  proper  position  for  the  weir  for  the  Betwa  Canal. 

The  estimate  was  exceeded  as  is  usually  the  case.  In 
his  note  dated  March  1885,  the  Chief  Engineer,  Colonel 
Forbes,  gives  explanations  of  excess  item  by  item. 
Thus:— 

Now  that  the  Betwa  Canal  is  approaching  completion, 
it  is  seen  that  some  items  were  under-estimaced,  whilst 
others  were  omitted,  aud  although  it  is  possible  that  all 
the  amounts  entered  in  the  enclosed  abstract  may  not  be 
considered  absolutely  necessary,  or  at  all  events  may  be 
postponed  for  a  time,  yet  it  is  undoubtedly  necessary  to 
shew  them  in  an  open  and  clear  light. 

The  grand  total  of  the  revised  abstract  as  now  submit- 
ted is  Rs.  47,50,081  against  Rs  39,82,221  as  sanctioned 
by  Government  of  India. 

The  different  items  of  excess  will  now  be  explained. 

In  September  1883,  it  was  seen  that  the  excess  on  land 
was  likely  to  be  heavy  ;  the  value  as  entered  in  original 
estim;ite  according  to  Board  of  Revenue's  valuation  behig 
only  Rs.  1 2  per  acre,  whereas  the  rate  actually  paid  is 
about  Rs.  35  in  British  territory,  and  Rs.  80  in  Native 
States  and  "  maufi"  lands.  The  total  excess,  which  is  due 
entirely  to  the  above  cause,  is  Rs.  1,04,173. 

Under  "  Torrent  works,"  a  sum  of  Rs.  24,433  only 
had  been  provided  ;  whereas  it  is  necessary  to  expend 
Rs.  67,018,  or  an  excess  of  Rs.  42,585.  In  the  first  six  miles 
of  canal  which  crosses  a  large  amount  of  drainage,  only 
two  petty  inlets  co.sting  Rs.  1,248  each  had  been  provided. 

This  amount  was  totally  inadecpiato,  for  although  it 
was  said  in  Mr.  Hair's  estimate  of  1874  that  it  was  "  easy 
to  divert  the  drainage  of  the  upper  part  into  the  Pahooj," 
yet  inadvertently  the  cost  of  this  diversion  was  not  entered. 
This  has  caused  an  increase  of  Rs.  16,265  on  the  main 
canal.  The  experience  of  last  rains  has  shewn  that  a 
further  expenditure  of  Rs.  5,000  will  have  to  be  incurred 
on  the  diversion  of  minor  drainages.  On  tlie  Hamirpur 
branch  two  more  syphons  costing  in  the  aggregate  Rs.  7,000 
are  refjuired  ;  and  minor  drainage  lines  costing  Rs.  5,000. 
On  the  Katound  branch,  no  provision  had  been  made, 
whereas  three   syphons  costing   Rs.  4,320  are  necessary, 


and  cuts  for   minor  drainage   costing   Rs.  5,000   will  be 
required. 

"The  line  actually  taken  for  the  Betwa  Canal  is  much 
more  on  the  watershed  than  that  originally  projected  ; 
which  if  adhered  to  in  points  would  have  landetl  us  in 
greater  difficulties  regarding  drainage,  besides  losing  com- 
mand of  the  country  which  is  now  everywhere  attained. 

Escapes  were  very  much  under-estimated.  Mr.  Hair 
simply  proposed  to  provide  the  cost  from  distributaries, 
as  the  "  escape  would  be  very  simple  and  short,  as  the 
canal  passes  close  to  a  number  of  nalas.'-' 

The  Chief  Engineer,  Colonel  Greathed,  however,  said 
this  proposition  was  inadmissible,  and  allowed  a  lump  sum 
of  Rs.  40,000  on  this  account,  or  allowing  four  escapes  at 
Rs.  10,000  ;  the  idea  being  that  it  was  quite  sufficient 
to  turn  the  escape  water  into  a  nala ;  and  it  being 
taken  for  granted  that  all  nalas  in  Bundelkhund  were 
rock,  it  was  apparently  not  deemed  necessary  to  take  any 
precautions  for  the  cutting  back  of  these  nalas.  These 
nalas,  however,  are  not  rock,  and  it  is  neces.sary  to  pro- 
tect them. 

In  addition  to  this  no  provision  whatever  was  made  for 
an  escape  from  the  main  canal  to  meet  the  possible  (and 
probable)  case  of  a  flood  suddenly  entering  the  canal, 
owing  to  the  difficulty  and  delay  in  closing  the  head-gates 
with  the  enormous  pressure  under  which  they  will  have 
to  work  during  the  rains.  To  make  a  proper  escape,  with 
full  controlling  power,  would  add  nearly  two  lakhs  of  rupees 
to  present  estimate.  It  would,  in  my  opinion,  have  been 
very  desirable  to  make  this  escape  ;  but  taking  into  con- 
sideration the  expense,  and  the  fact  that  in  the  original 
estimate  approved  of  by  the  Local  Government  and  the 
Government  of  India,  it  was  evidently  thought  that  this 
escape  was  not  required,  the  cost  of  it  has  not  been  enter- 
ed in  present  estimate.  About  18  miles  below  canal  re- 
gulating head  (which  has  three  sets  of  gates)  the  banks 
have  been  lowered  t(j  within  two  feet  of  high  water  level, 
so  that  in  case  of  a  flood  down  the  canal,  the  extra  water 
may  flow  off  towards  the  Pahooj  river.  A  few  miles  lower 
down  the  canal,  escapes  capable  of  carrying  off  2,000  cubic 
feet  per  second  have  been  made.  E.  A.  S. 

(Tohe  continued.) 


NOTES   FROM   HOME. 
(From  our   own    Correspondent.) 
Among  the  honors  conferred  on  tlie  occasion  of  Her  Majes- 
ty's birthday  is  a  knighthood  granted  to   Mr.  George  Barclay 
Bruce,  the    present    President  of   the    Institution    of  Civil 

Engineers.  _    .,  „      .  n    .,  ■ 

A  lar-e  portion  of  space  in  Eailumy  Engmeer  of  this 
month  is  taken  up  by  Mr.  Walton's  paper  on  Railways  for 
rural  and  undeveloped  districts,  to  wlucli  I  briefly  referred  in  a 
previous  letter.  There  is,  among  other  interesting  matter,  a 
contribution  from  Mr.  Langley  on  examples  of  permanent-way 
and  points  and  crossings  adopted  on  the  Midland  Railway 
In  these  is  seen  a  most  interesting  method  of  working  and 
boltlocking    points    and  switches  by    one  lever   invented    by 

^  The  FiSd.  Senate  Committee  on  the  Pa»*™^^  C<anal  Lot- 
tery Loan  Bill  has  decided,  by  a  m<yonty  of  7  to  2,  to  recom- 
mend the  adoption  of  the  Bill.  The  Company  has  complet- 
ed preparations  for  issuing  360  ni.lhons,  or  half  the  amount 
of  the  loan  as  soon  as  the  authorization  is  given.  Money  is 
urgently  required  to  carry  on  the  works,  and  the  Company  has 
jus't  borrowed  30  millions  of  francs  from  a  ^y^^icate  of  Pans 
Bankers   on  the    security  of   the  Panama    Radway,    ^>hich 

'''irCears  that  a  very  important  "scheme  of  Railway 
cxtenjirL  in  turse  of^rep'aration,  and  ^f^^^^ 
ne..t  session  for  authorizing  an  independent  IJ;"^  -•^/•°» 
the  Welsh  coal-fields  with  running  P°^«',^^^*i  '°"='Vrom 
Severn  Tunnel  and  along  the  channel  frontage  F  om 
Bristol  to  London  the  line  will  take  somewhat  *•'«  course 
which  was  projected  in  1883  m  -nnect.on  wit  the 
London  and.  «outh-Western-  R^lway^  I*  ^^^^^ 
tlip  splipmp  IS  under  the  guiiiaiiLt,  ui  <• 
wdl-known  capitalists  and  influential  «- -y -.pen- s,  who 
may  be  trusted  to  push  the  matter  to  a  successful  issue. 
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A    DKnish  .  Herr  Glo««ner,  with  whom  is  a  strong 

financial  sjn  .  <-fly  ouiisisting  of   English  mid   Freuuh 

financMnt,  Ha  I  »  conoet>Mon  front  the  l>iutish  (iovern- 

metA  for  the  ixui^n  uvi^on  of  a  CHiial  across  Denmark  from  the 
North  Se*  to  the  Baltic.  It  is  to  cost  two  millions  sterling, 
«ad  the  vhole  work  ia  to  be  finishod  in  tive  yoArs. 

A  coapftnj  has  just  be«n  formed  for  talking  over  Mc^ 
Thwaite'*  patents  for  .  '   :;  water  gas  and  other  dtvcrip- 

tkwa   of   gaMoas    far  motoi-s,  gas  furnaces  and  for 

haating  parposw    .-  ■.  .md  for   the  application    of   Mr. 

Thvait^'s   p*trnt>    :  '  .aing   and      lighting    with     liquid 

hydrcMjarbons.  The  compai\y  is  to  establish  a  fuel  testing 
laboratory  and  act  as  t^iamntors  against  smoke  nuisance 
fires.      It  Mems  t'  t ho  objects  of  the  company  in 

•fiitctang  fuel  eeon<     ,  ,       '  iiting  smoke  ar«  likely  to  be 

Aptthik  advantage. 

An  interwUng  account  appears  in  the  lost  issue  of  the 
Mtrim'  Sff^nttr  of  tlie  auxiliary  machinery  of  the  war-ships  of 
the  prveent  day.  A  aiodurn  war-ship  may  well  be  descrilxKl  a-s 
a  httge  \»x  of  machinery — and  after  describing  the  several 
en^DM  for  the  many  duties  now  required  in  the-se  ships  the 
account  goee  on  to  say  :  "  There  are  sometimes  small  engines 
"       '    '  "  ses,  such    ;is    raising  and  lowering  the 

ilroady  enumerat<J  bring  the    number 
'■  ■.»   in    the   Chief  Engineer's  charge  to  alnjut 

'-'  '.  'parate  cylinders  as  engines  to  somewhere 

about  l.'K) 

M.  Jnvt-!,  the  well  known  aeronaut,  is  preptkring  an  Atlantic 
air  '  ••  hop<.s  to  cro.s.s   from   New    York    to 

•OBi-  •  rn    Europe  during  the   autumn.     The 

balloon  in  qneMtioii,  which  will  be  called  tlie  Atlantic,  will  be 
about  '200  feet  in  height  and  has  a  cubic  niciisurement  of 
alwut  2.'>,000  cubic  meters.  It  will  only  weigh  alwut  4,.')00 
poutvl-  .,,..1  with  the  car,  rigging,  passengers  and  apparatus 
•liat  amount  M  Jovis,  who  will  be  accompanied 
.•I  }>aiv-<engen>,  hopes  to  make  70  miles  an  hour, 
tion  of  the  journey  may  be  about  .3^  days  and  the 
I  to  cost  £8,000. 

lia,  now  lying  in  the  Albert  Docks, 
ijf  the    (!r>at  Riuitem,  is  the  largest  vessel 
•d  the  Kiver  Thames.     She  is  about    6,.500 
•    7,000  II.  p.,  which  drove  her 
^  of  17J  knots  an  hour.     She 
niitvl    cruisers    and  will  be  employed 
iipany    on    their  Australian    mail  and 
!  ice. 

. -iiii-dt,  of  Leipsig,  hjis  recently  patentee]  a  process 
of  treating  ordinary  soft  wood  so  as  to  Ije  fit  to  replace  lignum 
>"  •  ■'■  the  stem  tuljes  of  st<*am  ves-sels  and  for  other  bear- 
ded to  considerable  pressure  where  lii;nuin  vitie  has 
1"^..  iiiilierto  almost  exclusively  u»e<l  The  soft  wood  in 
qaestion  is  first  impregnated  with  oil,  after  which  it  is  sul> 
jected  to  great  pressure,  causing  u  considerable  increase  in  the 
density  of  the  material.  Thus  prepared  the  artificial  is  said 
to  have  all  the  properties  of  good  lignum  vitie. 


5  steamers   and  10.")  flats;  with 
n  eour.se  of  building,    and  the 
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I!  U 11. MA. 

(From  vur  oicn  Corretpondenl. ) 

'■•  'hf  rumoured  rival  competition,  and  the   prepara- 

ide  by  a  certain  syndicate   at   Home,    support- 

•  lit  advent  in    our  midst   of   several   gentlemen, 

•      •  [.ort  on  the  ailvisability  of  starting  an  opposition 

'       •;      ill    this   Province,  the  Irniwaddy     Flotilla 

li-)ps   are    incessantly     busy     in   building  a 

"   ■'  ■'  '■   '■< ;  and  the    pressure  in  their  local 

•'..'•■',   that  sjtveral  steamers  have  t)ewi 

.\le*»tTt.  Denny    Brothers,   Glasgow.     The 

-    /V//.,. ,  which  sailed  diri-ct   from  (ilasgow 

1  here,    and  has    just   made   her 

lid    fro    Mandalay.     Three  other 

I  tna  SijoMieup  and    the   N<:w   Dafff.rin  are 

•  "'1  at  Home,  and  expectefl  very  shortly. 

le  entire    water  traffic  in  their  hands, 

....    j/r<*ent  m.inagement,  that   rather  than 

r»  for   the  Oovernment   steamer,    which    was 

'■<  it  may  }x»  utilised 

i  the  stejimer  tjiken 

:    tur  i;.,.  :;.'i,OOU   and   dismantled  the 

for  a  floating  pontoon.     The    .S..S.  Sir 

.    is   now  offered  to   the   Company   for   a 

.  i  aUio  suffer  the  same  fate. 


The  Compmy  now  possess 
this  strong  fleet,    the  number' 

enormous  amount  of  capitfil  in  reserve,  and  considering  that  a 
hirge  share  of  the  inland  traffic  will  be  taken  away  as  soon 
as  the  Toungoo-Mandalay  Railway  is  opened,  we  think  it 
too  late  for  any  rival  company  to  compete  for  the  navigation 
of  the  watci-s  of   this  Province. 

One  of  the  latest  improved  fire  engines  has  been  recently 
imported  by  the  Flotilla  Company  for  the  protection  of  their 
large  workshops  and  store-yards. 

Progress  in  extending  the  Poozoundoung  Canal  has  been 
greatly  impeded  by  the  i-ains.  This  important  scheme  was 
begun  by  the  Municipality  in  conjunction  with  the  Port 
Commissioners,  with  a  twofold  object  of  reclaiming  and 
draining  the  low-lying  lands  in  the  neighbourhood  of  the 
canal,  and  of  opening  out  a  new  channel  fi'oni  the  river  to 
the  Poozoungdoung  Creek.  By  this  means  would  be  cut  short, 
a  long  and  tedious  joui-ney,  always  attended  with  danger  at 
high  tides,  for  country  boats  proceeding  to  and  fro  from  the 
interior.  The  cutting  is  now  1,200  feet  long  by  100  feet 
wide. 

Another  gentlenian  (Di-,  Noetling)  lias  been  deputed  to 
this  Province  to  report  on  the  mineral  resources  of  Upper 
Burma.  This  makes  the  fifth  officer  who  has  been  sent  over 
here  on  the  same  errand,  and  it  would  appear  tliat  the 
Government  were  dissatisfied  with  the  reports  drawn  out  by 
the  Doctor's  predecessors  ;  howrver,  we  shall  await  the  present 
official's  report,  before  conimonting  on  such  expensive  under- 
takings. While  on  this  subject  we  m.ay  note  that  the  claim 
made  by  Mes-sre.  Streeter,  Jr.,  for  £10,000  for  preliminary 
expenses  incurred  by  them  in  connection  with  the  lease  of  the 
lluby  Mines  has  so  far  exonerated  the  local  Government  of 
all  blame,  as  all  matters  concerning  the  concession  were  settled 
direct  with  the  officials  of  the  Government  of  India.  We 
now  hear  that  a  syndicate,  tlirough  their  local  agents,  Messrs. 
Gladstone,  Wyllie  and  Company,  were  also  in  the  field,  but 
unfortunately  not  accorded  that  favor  wliicli  was  bestowed  on 
Captain  Patton,  the  Agent  of  Messrs.  Streeter,  Jr.,  and  through 
which  bungle  the  present  enquiries  are  being  made  in  Parlia- 
ment. We  lia\e  good  grounds  for  stating,  that  should  the 
lease  be  thrown  to  open  competition,  Government  would  cer- 
tainly benefit  by  such  a  measure. 

The  Government  has  now  in  the  Press  the  results  of  the 
labors  of  the  Government  Archreologist  both  in  Upper  and 
Lower  Burma  ;  a  valuable  collection  of  inscriptions  of  import- 
ant historical  interest  were  found  in  Sagaing,  Ava,  Aniarapura 
and  Mandalay,  and  a  tabular  list  of  antiquarian  remains  is 
also  appended.  The  book  will  be  illustrated  tluoughout 
with  plans  of  the  different  pagodas  and  their  sacred  deposits. 


"Ollie  (liuettci 


PUBLIC  WORKS   DEPAKTMENT. 

Mysore,  June  23, 1888. 

Mr.  (/'.  A.  Mahadevasastii,  B..\.,  B.C.K.,  Assistant  Engineer, 
Has.saii  Division,  is  granted  piivilege  leave  for  three  weeks,  in 
extension  of  that  sanctioned  in  Notification  dated  17tli    May    last. 

Burma,  June  23, 1888. 

Upper  lianna. 

The  privilege  leave  granted  to  Mr.  C.  A.  B.  Target,  Executive 
Engineer,  1st  grade,  Kyauksc  Division,  in  Burmn  (Irnette,  Public 
Works  Department  Notification,  dated  the  23i(l  Mav  1888,  is 
hereby  cancelled. 

LovKr  Bii/rma. 

The  services  of  Mr.  H.  Keiich,  Executive  Engineer,  4th  grade, 
temporary  rank,  Ruby  Mines  Division,  are  placed  at  the  disjiosal 
of  the  Snpeiiiiteiuling  Engineer,  2nd  (!ircle,  for  employment  as 
his  personal  Assistant. 

Burma  sjiecial  (irivilege  leave  for  three  months  is  granted  to 
Lieutenant  W.  R.  Morton,  r.e..  Assistant  Engineer,  Ist  grade, 
from  (late  of  dejmrture  from  Calcutta  to  date  of  arrival  at  the 
same  jilace. 

With  reference  to  Notification  dated  the  .3rd  May  1888,  the 
st-rvicesof  Mr.  G.  T.  St,  A.  Nixon,  Assistant  Engineer,  Ist  grade, 
are  replaced  at  the  disiKisal  of  tlie  Engineer-in  Chief  and  Manager, 
Burma  State  Railway,  with  otfeot  from  this  date. 

Mr.  P.  K.  Raven,  Assistant  Engineer,  1st  grade,  is  transferred 
from  tlic  Pegu  to  the  Riuigoon  Division,  which  he  jouied  on  the 
forenoon  of  the  14th  instant. 

Mr.  H.  Luckstedt,  Executive  Engineer,  3rd  grade,  Burma  State 
Itailway,  is  granted  12  months'  leave  on  medical  certificate,  with 
the  usual  subsidiary  leave,  from  such  date  as  he  may  avail  liiiiiself 
of  the  same. 

With  reference  to  Gazette  of  hulia.  Public  Works  Department 
Notification,  dated  the  25th  May  1888,  Mr.  H.  F.  White,   m.i.c.e. 
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Supeiiiiteiuling  Engineer,  Bunna  rejiorted  his  anival  at    Eangoon 
on  the  forenoon  of  the  17th  June  1888. 

With  i-eference  to  Burma  Gazette  Notification,  dated  tlie  Gtli 
June  1888,  Mr.  Wliite  took  over  charge  of  the  1st  Circle  of  Superin- 
tendence from  Lieutenant-Colonel  W.  G.  Cununing,  k.e.,  Chief 
Engineer,  on  the  forenoon  of  the   18th  instant. 

Mr.  J.  Donnan,  Assistant  Engineer  1st  grade,  Myingyan  Divi- 
sion, is  granted  three  njouths'  privilege  leave,  with  effect  from  the 
1st  July  1888. 

Burma  State  Railway. 

Mr.  H.  Luckstedt,  Executive  Engineer,  3rd  grade,  made  over, 
and  Mr.  A.  R.  Lilley,  Executive  Engineer,  3rd  grade,  received, 
temporary  charge,  in  addition  to  his  other  duties,  of  the  Sittang 
District,  Burma  State  Railway,  on  the  afternoon  of  the  18th 
instant 

Mr.  G.  T.  St.  A.  Nixon,  Assistant  Engineer,  1st  grade,  received 
temporary  charge  of  the  Pyinmana  Districtl  Burma  State  Railway, 
from  Mr.  H.  Luckstedt,  Executive  Engineer,  3rd  grade,  on  the 
afternoon  of  the  18tli  instant. 

Madras,  June  26,  1888. 

Major  W.  H.  C'oaker,  r.e..  Deputy  Consulting  Engineer  for 
Railways,  is  apjx>inted  Under-Secreta'ry  to  Government,  Public 
Works  Dejiartment,  Railway  Branch,  'and  to  officiate  as  Joint 
Secretary  to  Government,  Public  Works  Department,  Railwav 
Branch,  during  the  absence  of  Colonel  C.  J.  Smith,  r.e.,  oil 
privilege  leave. 

Major  Sidney  Smith,  r.e.,  Deputy  Consulting  Engineer  for 
Railways,  is  apj^winted  to  officiate  as  Under-Secretary  to  Goveni- 
nient,  Public  Works  Department,  Railway  Branch,  vice  Major 
C'oaker,  r.k. 

These  api«jintments  to  have  effect  from  the  dates  on  which 
Major  C'oaker  assumed  charge  of  the  offices  of  Deputy  Consulting 
Engineer  and  Officiating  Consulting  Engineer  for  Railwavs  re- 
spectively. 

The  following  promotions  are  made  : — 

Mr.  J.  W.  Martin,  from  Executive  Engineer,  1st  grade,  sub. 
pro  <«)«.,  to  Executive  Engineer,  1st  grade,  permanent  rank,  with 
effect  from  8th  June  1888. 

Captain  C.  B.  Henderson,  r.e.,  from  Executive  Engineer,  2nd 
grade,  sub.  pro  tern.,  to  Executive  Engineer,  2nd  grade,  permanent 
rank,  with  effect  from  8th  June  1888. 

Mr.  J.  S.  Wilson,  from  Assistant  Engineer,  2nd  grade,  to 
Assistant  Engineer,  1st  grade,  sub.  pro  tern.,  with  effect  from  24th 
May  1888. 

Mr.  C.  M.  Smith,  Executive  Engineer,  3rd  grade,  is  granted 
furlough  on  medical  certificate  for  one  year  from  23rd  June  1888. 

Bombay,  June  28,  1888. 

Public  Worh  Department. 
His  Excellency   the   Governor   in  Council  is  pleased  to  appoint 
Mr.    Keshav  Janardan,    Sub-Engineer,     3rd     grade,    to    be    an 
Honorary  Assistant  Engineer,  3nl  grade. 

N.-W.  P.  and  Oudh,  June  30.  1888. 

Buihlinf)  and  /loads  Brancli. 
Colonel  J.  P.  Steel,  r.e..  Chief  Engineer  and  Joint  Secretaiy 
to  Government,  Northern- Western  Provinces  and  Oudh,  Build- 
ings and  Roads  Branch,  is  granted  5  months'  special  leave 
from  the  3rd  July  1888,  under  the  provisions  of  sections  2,  61, 
and  63  of  the  Civil  Leave  tVxle. 

India,  June  30,  1888. 

With  reference  to  Public  Works  Department  Notification 
dated  the  21st  April  1888,  Major  S.  L.  Jacob,  r.e.,  while  officiat- 
ing as  a  Superintending  Engineer,  will  hold  the  temporary  rank 
of  a  Superintending  Engineer,  3rd  class. 

Mr.  A.  Scott,  Honorary  Assistant  Engineer,  Central  Provinces, 
temporarily  employed  in  the  Simla  Imperial  Circle,  is  transferred 
temporarily  to  the  Punjab.  This  cancels  Public  Works  Notifi- 
cation  dated   the    15th    May  1888. 

Mr.  H  C.  Barnes,  Executive  Engineer,  4th  grade,  sub.  pro  tern., 
Bengal,  is  ])ermitted  to  retire  from  the  service. 

Mr.  J.  W.  Parry,  Executive  Engineer,  4th  grade,  temporary  rank, 
.State  Railways,  reveitetl  to  his  substantive  rank  of  Assistant 
Engineer,  1st  grade,  with  effect  from  the  22nd  June  1888. 

Mr.  E.  J.  Rumsby,  Executive  Engineer,  3rd  grade.  Central 
Provinces,  is  granted  sjjecial  leave  for  one  year  under  the  terms 
of  Public  Works  Department  "Notifications  dated  the  3rd  October 
1887,  with  effect  from  the  13th  April  1888.  This  cancels  Public 
Works  Department  Notification  dated  lhe27tJi  April  1888. 
North-  Western  lii'ilway. 

Mr.  C  T.  R.  Scovell,  As.sistant  Engineer,  2nd  grade,  jiassed  the 
colloquial  examination   in  Hindustani,  on  the  2nd  June  1888. 
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Specifications  of  the  undermentioned  inventions  have  bee» 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Horn* 
Department : — 

The  ISth  June  1888. 

of  '87,— Richard  Clarkson  Scott,  of  Litherland  Park,  near 
Liveipool,  in  the  County  of  Lancaster,  Merchant. — 
For  improvements  in,  or  Telating  to,  effervescing  or  other 
beverages  formed  by  dissolving  chemical  mir.ture*  in 
icaler  and  in  such  chemical  mixtures. 

of  '87.— Thomas  Henry  Noxon,  of  the  Town  of  IngersoU,  in  th« 
County  of  Oxford,  in  the  Province  of  Ontario,  Canada, 
Manufacturer  of  Agricultural  Implements.— /or  im- 
fworements  in  cultivatitig,  seeding  and  similar  machines. 
63  of  '88. — The  Writing  Telegraph  Company  (Incorporated)  of  tlio 
City  and  State  of  New  York,  United  States  of  America, 
— For  imprevements  in  autographic  telegraphs. 
80  Of  '88.— Abraham  CoUey,  of  No.  88,  Green  Street,  South  Rich- 
mond, in  the  Colony  of  Victoria,  Armorer  to  the 
Government  of  the  said  Colony. — For  an  improved 
cartridge  magazintfor  attachment  to  certain  descriptions 
of  rifles. 

85  of  '88  —Edward  John  Theodore  Digby,  of  36,  Sinclair  Road. 
Kensington,  in  tlie  County  of  Middlesex,  England, 
(ientleman.— /or  a  nutritious  and  hygienic  biscuit  Jor 
horses  and  other  animals. 


RECENT  BRITISH  PATENTS. 
MiTRK  PL.A.Nryo  Machi,ve.-(?.  T.  Webster,  Drypool,  Hull— The 
object  of  this  invention  is  to  construct  a  mitreing  machine  which 
shall  be  simple  in  its  parts.  One  end  of  the  iron  case  A  ig  cut  at  an 
angle  of  450,  and  two  slides  J  are  bolted  to  it.  The  plane  B  work* 
in    these    slides,    and   is   centrally      pivoted  by   the  pin    K    to   th» 


connecting  rod  C.  The  shafts  F  and  H  turn  in  suitable  journals 
which  are  supported  by  the  frame  work,  and  the  band  M  passes 
round  the  wheels  G  and  L.  On  the  wheel  L  being  turned  by  hand 
or  by  power,  the  band  M,  wheel  G,  pin  D,  and  connecting  rod  C 
transmit  the  motion  to  the  plane  B.  The  wood  is  inserted  in  the 
case  A,  and  is  pressed  against  the  end  I  ;  the  incline  of  the  mitre 
which  is  obtained  is  constant.  Three  claims  are  made  for  the  inclined 
end,  which  is  provided  with  guides,  and  for  the  employment  of  the 
plane  to  run  in  these  guides,  as  described  .—No.  793.  January 
18,  1888. 


Bengal,  July  4, 1888. 

EstiJdishment — (Jeneral. 

Mr.  P.  G.  Jacobs,  Assistant  Engineer,  KalinnKing  Division, 
is  transferi-ed  to  the  Darjeeling  Division. 

Rai  Khetter  Nath  Chatterjee  Bahadur,  Executive  Engineer, 
Burdwan  Division,  is  granted  jirivilege  leave  for  three  months, 
with  effect  from  the  date  on  which  he  may  avail  himself  of  it. 

Rai  Haran  Chuuder  Banerjee  Sahib,"  Executive  Engineer,  at 
present  attached  to  the  office  of  the  Superintending  Engineer  of 
the  Western  Circle,  is  appointed  to  take  charge  of  the  Rurdwan 
Division,  during  the  absence,  on  leave,  of  Rai  Khetter  Nath 
Chatterjee  Bahadur,  or  until  further  orders. 


WANTED. 

A    GOOD  Estimator,  Salary  Rs.  100,  and  a  good 
-^     Draftsman,  Salary  Rs.  60  rising  to  Rs.  75. 
Apply  with  copies  of  testimonials  to — 
H.  F.  WHITE,  M.I.C.E., 
y^tq^erintending  Engineer, 
(15S)  ;     .•',  1st  Circle,  Rangoon. 


..     WANTED. 

A  COMPETENT  SURVEYOR  for  one  year.  Salaiy 
XtL  Rs.  40.  Apply  to  the  undersigned,  with  Copies  of 
Testimonials. 

GEORGE  DALE, 
Chairman,  Ahmicipal  Hoard, 
MiBZAHUR  Municipal  Office,  \  Mirzapur. 

The  2Ut  June  1888.  / 
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BErORDS  OF  THE  GEOLOGICAL  SURVEY  OF  INDIA. 

J7ST  Fxrsussxs 
i'Aia   2.  Sou  XXl.,  K'K  May  IKSS. 
Rmval  8vo.  Stitched.     Price  Re.  1. 
CO.VTEyTS. 
\\\  \K\'  <iK    MiK  WoLLASTON'  GoLP  MePAL,  GEOLOGI- 
CAL S..<  iKTV  OF  London,  1888. 
Thf  Dharwar  System,  the  Chief  Auriferous  rock 
8erie>      ^'    .th  India,  by  R.  B.  Foote,  F  G.S., 
5ti/x  nt,  Geological  Sdrvei/  of  India. 

-^With  map.) 

.  •'      T  ^   Rocks   of  the   districts   oj 

,,    ^  .     .  .Ljhat,  Central   Provinces,  ?>?/ 

Pramatha    Nath     Bose,     B.Sc,     F.G.S., 
Deputy  S  'rnd-ent,  Geological  Survey  oj 

India. — 1  .  plate.) 

Report  on  the  iSai^jar  MargoHr/Meliowgala  Coal- 
fields, Kashmir,  by  Tom.  D'La  Tt)t\:HE,  B.A., 
Dt'puty  Superintendent,  Geological  Surrey  oj 
India. — (With  one  plate.) 

The  "  ]'  '  "  are  i8.-<ue(l  quarterly,  in  Febru- 
ary, May,  -.-^.-t,  and  Xoveniber  ;  the  annual 
Kub.«scription,  including  postage,  being  Rs.  2-8. 
Thoy  contain  brief  reports  and  j)apcrs  ;  abstracts 
of  more  detailed  work,  notices  of  the  recent  dis- 
coveries, donations  to  Museum,  and  accessions  to 
Library,  Ac.  The  following  have  been  pub- 
lished : — 

Vol.  I.,  1868,  price  Re.  1-8  ;  Vol.  IL,  1869,  to 
Vol.  XX.,  1887,  Rs.  2  each.  Separate  Parts,  Re.  1 
each.  (151) 


P.  W.  D.,  AKRA  DIVISION. 

NOTIFICATION. 

Tenders  for  the  supply  of  coal  for  Brick  burn 
ing  will  be  received  by  the  Superintendent,  Akra- 
Factory,  up  to  noon  of  Monday,  the  23rd  July 
1888. 

The  probable  quantity  of  coal  required  is 
about  500  tons  of  Rubble  and  about  1 5,000  tons 
of  dust  coal,  and  no  tender  will  be  considered 
for  the  supply  of  quantities  less  than  one  half 
of  the  above. 

Tenders  are  to  be  made  in  P.  W.  D.  Form 
No.  14M.  and  Rs.  200  is  to  be  submitted  with 
each  tender  as  earnest  money. 

Tenders  should  specify  (1)  the  rate  per  ton  at 
which  the  coal  will  be  delivered  into  E.  I.  R. 
waggons  at  the  Pit  mouth  or  at  the  nearest 
Railway  siding  to  the  Pit ;  (2)  the  rate  at  which 
despatches  can  be  made  per  week  after  the  1  st 
November ;  and  (.3)  the  name  of  the  Pit  from 
which  the  coal  is  arised. 

For  further  particulars  api)ly  to  the  Superin- 
tendent, Akra  Factory. 

S.  C.  GHOSE,  Rai  Bahadoor, 
Akra,  |  Superintenderd, 

Tiie  2Sth  June  1888.J    Akra  Brick  Factory  Dn, 


NOTICE. 


TENDERS  for  the  purchase  of  the  Burma  Government 
S.S.  "  Pnlakioa  "  will  be  received  by  the  Deputy 
Director  of  the  Indian  Marine  up  to  gunfire  of  Monday,  the 
16th  July  1888. 

2.  Tlie  Vessel  will  be  sold  at  Calcutta  with  engines, 
boilers,  masts,  sails,  awnings,  spars,  anchors,  cables,  boats, 
and  such  other  stores  as  may  bo  on  board  now  and  which 
will  not  be  removed  previous  to  the  sale. 

.3.  Each  tender,  before  being  opened,  must  be  accom- 
panie<l  by  a  treasury  receipt  for  a  sum  equal  to  25  per  cent, 
of  the  amount  offered,  and  the  balance  must  be  paid  within 
48  hours  of  acceptance  of  the  tender  and  before  delivery 
is  taken.  The  tenders  will  be  submitted  to  the  Government 
of  Huruia  for  orders. 

4.  The  Vessel  will  be  at  the  risk  and  cliarge  of  the 
purchaser  from  the  date  the  acceptance  of  the  tender  by 
Govei'ument  is  communicated  to  him. 

.").  The  folllo\Ying  description  of  the  Vessel  is  believed 
to  be  correct,  but  any  errors  or  misdescription  shall  not 
annul  the  sale,  nor  shall  any  compensation  be  allowed  on 
that  account  : — 


Vt.     In. 

I.«ngtl),  extreme 

..    120    0 

lietweeii  perpendiculars 

...  116    0 

BreiwUli,  exticine 

...     27    6 

,,         moulded 

...     IB    0 

Depth 

...       6    0 

Hull,  material  built  o{ 

Iron. 

Where  built 

(iovt.  Dockyard, 

Kidderpore. 

When  built 

...     1882. 

Kngines,  description  of 

Comp.  Diagonal  non-con- 

densing paddle. 

Where  built 

...(Jovt.  Dockyard,  Kidderpore. 

When     „ 

...   1882. 

Cylinders 

...       20"  &  .%§" 

Stroke 

...       30" 

N.  H.P. 

...      .-.7 

1.  H.P. 

...     18.3 

Speed 

10  miles. 

Consumption  of  ('oal    ... 

...     4owts.  per  hour. 

'lounage,  B.  0.   M. 

...  144  tons. 

G.  The  Vessel  is  open  for  inspection  at  the  mornings  ofT 
the  Government  Dockyai'd,  Kiddei'pore,  on  applying  for  an 
order  to  the  Deputy  Director  of  Indian  Marine. 

7.  The  undersigned  does  not  bind  liimself  to  accept  the 
lowest  or  any  tender. 

H.  M.  1.  M.  DOCKYARD,  I  (Sd.)  A.    GWYN  Capt., 

KiDDEKPOHK.  J  Off:).  Di).  Divpctoi; Indian  Jfarine. 


w     - 
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arroMErs  patqit. 

SI  LENT  SELFOILIND  MINIUUI  WHEEL 
HORIZONTAL  VERTICAL 


as 


2^ 


Thwie  whccli  »)-c  N<)I«f.i.p.«h  and  scU-Inhricatinit.  rlo  not  drop  oil  or  allow  tho 
rojw  to  befinllwloff  them,  are  easily  fixed  In  any  position,  answer  equally  wtU  as 
Vertical  or  Horizontal  wlioein,  and  run  poifcctly  f.ir  years  witli'jut  attention.    ' 

Sole  Agents,  SPENCER  &  Co.,  Mount  Road,  Madras. 
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ICE!    lOEI!    ICE II! 

FOR    SALE. 

THREE  Ammonia  Machines,  Carres  system, 
2  of  1  ton  each,  1  of  ^  ton  capacity  with 
Steam  Engine,  Boiler  and  Ammonia  Still.  The 
whole  for  cash.  The  above  are  second-hand  hav- 
ing been  at  work  4  or  5  years.  For  further 
particulars  apply  to 

P.  C.  RUBIE, 

LucKNOw  ;      1     P.-Attt.  to  Liquidators, 
16^^  June  1888.  J      General  Ice  Factoiy  Co,  Ld. 
(141) 

WANTED. 

AN  Overseer  for  the  District  Board,  Patna.  for  18  months 
certain,  @   Rs.  90    per  mensem,  including  allow- 
ances. 

Applications  with  copies  of  Testimonials  should  reach 
this  office  not  later  than  the  1-Tth  July  188S.  None  need 
apply  who  has  not  had  experience  of  road  and  bridge 
works,  and  had  not  served  in  the  P.  W.  D.  as  a  3rd 
grade  overseer  for  more  than  five   years. 

By  Order, 

POORNA   CHUNDR  CHATTERJEE, 

Accountant, 

For  Offg.  District  Engineer, 

Patna. 
(146) 

NOTICE. 


WANTED,  a  .SECRETARY  for  the  Municipal  Board  of  Sholapur. 
Canilidates  are  invited  to  send  applications,  specifying  full 
Name  and  Age,  to  Undersigned,  before  20th  of  July  next.  Exami- 
nation Certificate.s  and  Testimonials  should  accompany.  Good  kow- 
ledge  of  English  and  Marathi  and,  if  possible,  knowledge  of  Accounts, 
capacity  for  active  and  administrative  duties.  Professional  Engineer- 
ing, actual  experience  of  Municipal  or  other  administrative  work, 
are  the  expected  qualifications. 

The  permanent  incumbent  of  the  post  is  on  leave  without  pay, 
which  expires  on  the  1st  of  May,  1889,  and  is  at  present  employed  as 
Secretary  to  the  Snrat  Municipality,  and  stands  a  fair  chance  of  bein" 
confirmed  there.  The  Municipality  does  not  hereby  bind  itself  to 
confer  the  vacancy  upon  tlie  best  or  any  of  the  candidates. 

HIRACHUND  NEMCHUND,  Chairman, 
SHOLAriR  MiNiciPAL  OfTiCK,  )  Manaoinq  Committee, 

21  s(  Jam  1888.  )  Sholapur  MtTNiciPALiTV. 


I 


WANTED 

AN  EXPERIENCED   ESTIMATOR. 
Apply  with  copies   of  testimonials   and   stating  salary  re 
quired,  to — 

The  State  Exgineer, 
('*•')  Bhavnagar. 


NOTICE. 

TENDERS  for  the  carriage  of  Imilding  materials  from  Akra  to 
Calcutta,  for  the  year  ending  31st  August  1889,  will  be  opened 
by  the  Superintendent  of  Works,  Calcutta,  at  his  office  at  12  noon  on 
Saturday  the  7th  July. 

Form  of  tender  and  any  further  information  may  be  obtained  at 
the  Office  of  .Superintendent  of  Works. 

G.  P.  E.  S.  NEILL,  LiEnT.-CoL,  M.  S.  C, 

Superintendent  of  Worki,  Calcutta. 
(145) 
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COMMERCIAL     UNION    ASSURANCE     CO..     LD. 

ExtracLf  /ro'»  //;,■  T»H'nty-sij:th  Annual  Report  ri:.  for  the  year  1887. 


riUI  BBPAKniBXT. 

aftar  dadneUng 

£789,t6S    0    0 

iMMwt  1'  19,«13    0    0 


«f«cr  (Mncoug  Re- 


£443,587    0    0 


LIFE  DEPAKTHENT. 

i'it;mium«  »ft«r  dedacting 

Reinsurances  ...    £125,059    0    0 

Interest  and  Dividends  ...    £45,649    0    0 
Ctaimsless  Re -insurances,    £  70,229    0    0 


MARINE  DEPAKTHIENT. 

Prcniiuma  after  deducting 

Ke-iiiwraiiccs  ...     £175,118    0    0 

Interest  ...     £    8,294    0    • 

Losses  after  deducting  Re- 
insurances ..  _        .,     £138,365    0    0 

Intcreet  not  belonging  to 
above,  but  included  in 
Profit  and  Loss  ..     £  18,549    0    • 


Th«  Lift  ruad  ▼&•  iacroaaod  during  the  ye&r  by  ^605,648  and  now  amounts  to  ^81,070,064. 

TV«  Life  FujkU  o(  the  Cumuaoy  are  licld  in  special  trust  by  Uoed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
CUimL  Life  roUdw  alw  siMae  with  the  other  oontracte  of  the  Company  in  the  secniity  afforded  by  the  General  Funds  (over  £1,400,000)  and 
Um  aiKsUed  Ckpittki  of  £S,S80^O0a 

TIm  rmtM  of  Preorfam  are  moderate,  but  thcw  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  3f  tinve,  thereby  in  conjunction 
witli  tk«  ampb  Foads  aSoHhig  abaolutt  tfcvtril^  to  the  assured. 

The  Total  Ftaoda  and  property  in  hand  en  Slst  December  1887  stood  at  £2,613,0.')9. 


(39) 


C.    H.   OGBOURNE.   Manager  and  Underwriter. 


GEO.  GAHAGAN  &  CO., 

ENaiNEEES,    FOUNDEHS,    AlTD    TZMBEH  IbCEUCH ANTS. 

CASTINGS  UP  TO  30  TOMS  DAILY.    FORCINGS  UNDER  STEAM  HAMMER.    RIVEHIZC  BY  HYDRAULIC  RIVETTER. 

Dtsigiu,  and  Estimates  furiiislied  for  Bridges,  Roofs,  and  all  khids  of  Iron  and  Brass  work. 

AGENTS  FOR  THE  FOLLOWING  WELL-KNOWN  FIRMS:— 
Blown    and    ICay'S    Portalilc    Ensim'R,    Vertical    Engines,    and    Centrifuiral   Pumps.      TJjo  Hhenish  DynaOUtS 
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THE  GOVERNMENT  AND  THE  PRESS. 
(Foona  Observer.) 
It  is  lamentable  to  find  t)hat  those  in  high  places  can  descend,  at   times,  to  exhibitions 
of  human  weaknesses  scarcely  worthy  of  them.     We  have  before  us  particulars  of  a  case,  in 
Calcutta,  in  which  the  interests  of  two  newspapers  are  concerned,  but  in  wliieh  the  Supreme: 
Government  have  shewn  a   strange  and    inexplicable  partiality   to  one.     On   the    16th   of 
March  last  Mr.  Pat.  Doyle,  C.B.,  the  proprietor  of  Indian  Engineering,  addressed  a  letter 
to  Sir  Charles  Elliot,  k.c.s.i.,  the  inciting  cause  of  the  communication  being   the  request  of 
Messrs.  Newman  and  Co.,  forwarded  to  the  Indian  P.  W.  D.  Secretariat,  for  a  Government 
subsidy,  in  the  shape  of  a  large  subscription   to  their   Journal,    which   was  a  rival   organ 
to   Indian  Engineering.     Mr.  Doyle  veiy  properly  submitted   that     since   both  Journals, 
The  Indian  Engineer  and  Indian  Engineering,  occupied  the  same   field,    any  aid  given  to 
the  one,  in  the  manner  wanted,  must  be  to  the  detriment   of  the   other.     Messrs.    Newman 
and  Co.'s   organ,  The  Indian  Engineer,  was  started  a  year  before  Indian   Engineering'} 
and  if  it  served  its  purpose,  "  there  would  not  have  been   room,"  so  Wrote  Mr.  Doyle,   "for 
another  organ  of  its  class  like  mine."  Mr.  Pat.  Doyle  added  : — "  That  Messrs,  Newman  and 
Co.  did  not   meet  the  wants  of  the  Profession  in   India  is   best   gauged   by  the   position  of 
their  organ  at  present.     I  am  prepared  to  allow  the  question    of   our  existence  to  rest  with 
Uie    Profession  whose  interest  we  are  supposed  to  serve.     If  there  is  not  room  for  both,  it 
should  be  the  survival  of  the   fittest."     In  conslusion  Mr.  Doyle   added  :— "  I  would   also 
invite  your  attention  to  the  fact   that  while  I  publish   my   Journal  weekly  and   issue  it  at 
Rs.  12  per  annum  for  52  numbers,    Messrs.  Newman  and  Co.'s  only  appears  fortnightly  and 
the   charge   is   Rs,   20   a    year  for    26  copies.     This  difference    means    a   large   sacrifice 
on  my  part.  All  I  need  is  "  fair  play  ;"  and  that  is  my  object  in  troubling  you.  To  enable  you 
to  compare  both  Journals,  I  beg  to  hand  you  copies  of  the  issues  of  each  that  have  appeared 
up  to  date  this  month."     We  regret  to  hear  that  the  Government  of  India  have  ignored  this 
representation,  and  have  subsidised  Messrs.  Newman  and  Co.'s  The  Indian  Engineer  to  the 
extent  of  Rs.    4,000,  by  subscribing  for    200  copies.     Setting  aside  the  question  about  this 
■\ery  questionable  arrangement  being  prejudicial  to  the  other  organ,  there  is  a  very  apparent 
perpetration  of  "jobbery  "  which   ought  to  be  taken    notice  of.     If  justice  is  not  done,  the 
Newspaper  Press  in  India   ought  to   combine  and  demand   their   rights.     This  is  a  most 
shameful  instance  of  partiality,  and  we  should  not  be  surprised  to  hear  that  som»  underling 
has  been  at  the  bottom  of  it.     We  regret  to  find  that,  of  late,  there  has  been  an  inclination, 
in   certain  official  quarters,  to  ignore  the  position  which  the  Press  holds  as  an   exponent  of 
public  opinion.     In  the  Calcutta  case,  we  should  like  to   know  why  such  official  partiality 
has  been  shewn.  We  would  advise  the  proprietor,  or  proprietors,  of  Indian  Engineering  not 
to  allow  a  stone  to  remain  unturned   in    having   this   gross   act  of  injustice  reviewed   and 
rescinded.     Nearly  ten  years  ago,  Mr.   (now  Sir)   Grant-Duff  banned   the   Madras  Tiiam, 
because  this  journal  published  one  of  his  minutes  before  it  was   officially  communicated  to 
the  Press.     This  was  both  arbitrary  and  unjust.     In  the  case  of  the  Calcutta  Journals  the 
Government  of  India  have  acted  in  a  manner  that  demands  explanation.     Mr.   Pat.  Doyle, 
the  proprietor  and  Editor   of  Indian  Engineering,  is  a  gentleman  well  known,  not  only  as 
a  journalist  of  no   ordinary   professional  ability,   but   as  a   mathematician,  and  an  author. 
Setting  personal  and  professional  qualities  aside,  we  think  Mr.  Pat.  Doyle  has  a  clear  case 
against  the  Government  of  India  ;  and  if  he  does  not  obtain    redress  from  that  quarter,  he 
must  appeal   higher.     We  would  give  him    the  address  adopted  by  a  petitioner  in    Madras. 
Disgusted  with   appealing  to  all  authorities  upon  earth,  this  man  at  last  puzzled  the  postal 
people  by  addressing  a  letter  to  "  God  Almighty  ;   care  of   Mr.    Grant-Duff,    Guindy  Park." 
The   envelope    was   duly   stamped,     but  the   post    office  authorities  were   puzzled  about 
delivering  4t,  and  sent  it  to  H.  E.  the  Governor  to  be  forwarded  !  Mr.  Doyle  might  go  higher 
up  than   the   Government    of    India.     Seriously   speaking  or  writing — the  Press  of  India 
ought  to  support  Indian  Engineering  in  the  gross   injustice   done   to   it.     The  tendency 
of  officials  to  ignore  the  Press,  and  to  act  in  a  high-handed  way,    as  dictated  by  their  own 
sweet  will,    ought  to  have  some  superior  control.  What   on  earth  is  the  use  of  a  free  Press, 
when  it  is  only  so  in  name,  and  is  officially  fettered  ? 
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Thomas  Spencer,  Assistant  Engineer,  East  Indian  Railway,  aged 
32  years. 


THE  SIND-PISHIN  RAILWAY. 

It  is  curious  that  the  first  account  of  a  work  in  which 
Indian  Engineers  (and  tax-payers)  are  so  much  interested 
as  the  )Sind-Pishin  Railway,  should  appear  in  the  London 
Engineering;  where  a  series  of  articles  have  just  ap- 
peared, which  shews  the  writer  is  well  acquainted  with 
the  subject,  though  for  reasons,  which  will  soon  appear,  we 
hope  not  officially  inspired. 

These  articles  give  a  full  and  accurate  account  of  the 
line  itself,  and,  to  a  certain  extent,  of  its  construction  so 
far  as  the  engineering  staff  only  are  concerned ;  but  readers 
who  have  been  accustomed  to  hear  the  line  spoken  of  only 
as  a  scandal,  will  doubtless  be  puzzled  whether  to  believe 
the  covleur  de  rose  account  given  of  it  in  the  articles  to 
which  we  refer,  or  the  general  impression.  It  is  a  most 
extraordinary  thing  they  will  say,  that  such  a  false  im- 
pression can  have  been  formed  of  a  line  which  is  really  a 
pattern  of  economy. 

,  Nor  will  a  first  perusal  clear  up  matters.  For  example, 
the  writer  speaks  in  terms  of  reprobation  of  "  the  state- 
ments so  recklessly  made  regarding  the  inexperience  of 
the  staff  employed  on  the  Railway."  Yet  Lieutenant  Scott 
Moncrieff,  R.E.,  read  a  paper  before  the  R.  E.  Institute,  in 
which  he  distinctly  states  that  the  Engineer-in-Chief  was 
the  only  directing  officer  of  any  Railway  experience,  and 
that,  with  two  or  three  exceptions,  all  the  officers  sent  up 
were  ignorant  of  Railway  work.  This  is  a  good  ground 
for  the  assertion  that  the  staff  were  inexperienced,  and 
rumour  soon  assigned  this  inexperience  as  the  cause  of  the 
supposed  extravagance.  The  probable  solution  is,  that  up 
to  a  certain  point,  Lieutenant  Scott  Moncrieff's  account  is 
correct,  but  that  when  Government  woke  to  the  urgency 
of  the  case,  they  sent  up  all  the  men  they  could  muster, 
most  of  whom  had  Railway  experience. 

So  far  as  the  writer  goes  in  enumerating  the  services 
of  Sir  J.  Browne,  and  exonerating  him  and  the  staff 
generally,  from  the  charge  of  being  the  cause  of  the 
extravagance  on  the  Siud-Pishin  Railway,  we  can  agree 
with  him. 

But  when  he  further  proceeds  to  state,  and  adduces 
figures  to  prove,  that  there  was  no  extravagance  at  all, 
and  that  the  line  is  one  to  be  proud  of,  he  fairly  takes 
our  breath  away.  There  surely  must  be  .sovie  foundation 
for  the  univei-sal  belief,  among  men  who  ought  to  know, 
that  there  was  extravagance  amounting  to  a  scandal  on 
the  Sind-Pishin  Railway. 

Indeed,  our  author  himself,  repeats  that  the  difficulties 
and  expenses  were  enormous.  In  one  table  he  shews 
that  the  average  daily  wage  was  Re.  1,  or  quadruple  the 
ordinary  average  elsewhere,  which  is  an  extravagance  in 
itself,  as  compared  with  other  lines. 

He  says  that  the  estimate  for  the  permanent  Bolan 
line  is  Rs.  2,23,754  per  mile,  against  only  Rs.  1,96,782  as 
the  actual  cost  of  the  Sind-Pishin  through  a  similar  coun- 
try; though   the  former  will   be  constructed   at   normal 
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nit*s.  aat!  save   enormous  charges   for  aiiiinnl  transport 
br  hAnng  s  lin©  Nm\y  iniulf. 

Now  thui  is  shcfi  iumst>ii.s«.'.  If  Sir  J.  Krowne  and 
suff  have  constructed  the  Siud-Pishin  Railway  for 
R-«.  1,96,7S2  p«r  mile  initlor  siK^h  veiy  unfavinimble  oir- 
oiimsiam-e*.  what  l-*  to  prevent  Oovernnient  from  employ- 
ing ihem  to  construct  tho  Holan  Rjiilway  under  more 
tavourabie  ciivoiBStauccs  for,  say.  Rs.  1.50,000  per  mile  ? 
Xegleoting.  for  the  pn-sent,  the  minor  errors  in  thf  arti- 
cle.* 4  will  point  out  at  once  the  principal  mistake  that  the 
writer  hiMi  comnihte<l,  in  adding  to  tho  117  mileti  of 
mountain  line  107  more  of  mcro  plate-laying  on  a  level 
plain,  |Mrt  of  which — tho  Durwaai-Qnetta  section — if((8 
Hot  ntn  Utulby  thr  Sind-PtJiftin  stajf]  but  by  the  Bolan 
••taff.  He  mi^t  jnst  as  well  have  added  in  the  Kuk-Sibi 
line,  or  the  whole  Indus  Valley  Railway,  and  .so  made 
out :»  still  better  nit*-. 

For  the  benefit  of  those  of  our  readers  who  have  not 
Tinted  that  side  of  India,  we  will  give  a  detail  of  the 
country:  The  Durwaza-Quetta,  Boetan  Gulistan,  and 
Killa  Abdulla  branches,  traverse  a  bare  plain,  and  tho 
former,  as  noted  above,  was  laid  by  the  Bolau-Raihvay  staff, 
Al»  38  milee  of  the  Sibi-Quctta  section  is  mere  plate-lay- 
ing and  was  done  just  at  the  finish,  from  the  Bolau  .side. 
The  real  Sind-Pishin,  so  graphieiiliy  de.seribed,  and  about 
which  there  has  been  st)  nuich  talk,  is  117  miles  and 
raany  be  ektaaed  thai : — 

N'ari-Daliyal 

Daliyal-Nasik 

Nasik-Sharigh 

Sharigh-Durgi 

Durgi-Manzi 

Sfanzi-Khana' 
Making  a  ttjtal  of. 

Very  heavy 

Heavy 

Ordinary     . 

ThuA,  if  we  wish  honestly  to  compare  the  Sind-Pishin 
'  i'h  th«'  Rjlan  estimate  through  a  tdmilur  countrv,  or 
.:)•-  Oeylon  Railways,  we  must  take  the  coet  of  this  117 
mileM  only,  and  not  add  branches  one-third  as  costly  and 
then  take  an  average. 

To  proceed  to  figures.  We  first  observe  an  arithmeti- 
cal error  of  a  lakh  of  rupees  in  the  deduction  for  stores 
transferred  U>  Chumraun  extension.  The  deduction  of 
f7  lakh.H  itijelf  is  wrong,  at  least  we  cjui  find  no  tmce  of 
it  in  :-.  '  'ished  (u-eounts,  and    we  suppcjse  the    writer 

haa  <r;  _v  doduett-d  the  27  lakhs  Kandahar  Reserve, 

which  was  never  debited  to  the  Sind-Pishin  Railway. 

Xor  do  the  figures  given  by  the  author  agree  with 
tho*«eofth  '•  -fion  of  Director-General  of  R»iilways, 
which  w.  '   bv  imference  as  c^-rtain  t()]ii-c<,rvfc-\. 

Thiae  give : — 


;iO  mii.-s 
27     ,. 
10     „ 
18     „ 

very  he^ivy. 
quite  ordinary, 
heavy, 
ordiuar}'. 

5     ,. 
27     „ 

very  heavy, 
heavy. 

.  Sfj 

.  37 

•• 

.  45  =  117 

SectioiL  .Milo 

Sibi-Qiietta  1.55 

Py                -till  :i+ 

Kii.-  -.    -  iila  H 

l>irwazarQuettu  2G 


Cost. 

Rs. 

4,12,«6,9«9 

40,73,.'>7« 

4,6;{,170 

25,2.>,:}14 


ll<iif. 

Ks. 
2,66,36x 
1, 19,811 

57,896 

!>7,127 


Total     223        4,S:J,49,029       2,16,812 


There  is  thus,  oven  without  manipulation  of  averages, 
a  considerable  ditierence  from  the  writer's  Ks.  1,96,782. 

Nor  is  this  all,  for  the  Director-General's  Rejwrt  otJy 
gives  expenditure  up  to  cud  of  1887,  whereas,  according 
to  the  article,  Rs.  43,87,000  were  still  required  during 
1887  and  18^8  to  eompleti'  the  lino,  which  could  not  all 
have  been  spent  in  1887.  As  however  we  are  not,  like 
the  writer,  engaged  in  special  pleading,  but  only 
anxious  to  get  at  something  like  the  truth,  we  wilt- 
let  that  ]>ass. 

We  have  thun  only  to  deduct  from  tho  Sibi-Quetta 
length,  38  miles  of  surfaoc  line  at  1  lakh  per  mile,  which 
appears  to  be  the  average  cost  of  that  part  of  the  system, 
and  we  get  Ks.  37.4,86,969  as  the  cost  of  the  117  miles 
making  up  the  Sind-Pishin  Railway. 

This  gives  a  nite  of  Rs.  3,20,401  for  an  honest  comparison 
with  the  Rs.  2,23,754  of  permanent  Bolau  line,  now  that  the 
country  is  similar,  or  an  excess  of  Rs.  96,647  per  mile;  which 
multiplied  by  117  miles  gives  Rs.  11,3,07,699,  quite  a 
respectable  sum  in  these  hard  times. 

The  Bolaii  comparison  is  not,  however,  a  fair  one  ;  the 
estimate  was  based  on  rates  inflated  by  the  Sind-Pishin 
extravagance,  and  at  the  rates  at  which  work  ia 
even  now  being  done  in  that  part  of  the  country,  it  could 
be  .safely  reduced  to  Rs.  2,00,000  per  mile. 

We  will  turn  now  to  another  comparison  institutea 
by  the  writer.  The  Ceylon  Railways.  A  prudent  per- 
son before  staking  the  reputation  of  the  Engineer  upoti 
such  a  very  rough  calculation  as  the  average  cost  per 
mile,  even  if  the  physical  nature  of  the  country  be  the 
same,  will  first  enquire  into  the  proportionate  cost  of  snob 
items  as  are  beyond  the  control  of  the  constructing 
Engineer,  as  Prdiminaiy  Expenses,  Land,  Rolling  Stock. 
In  this  case  we  find  the  proportions  to  be 

Pre.  Ex.     Land      Rolling  Stock.      Total. 
Sind-Pishin  Oil       022  7-7=  803 

Ceylon  250       412  786=:         14-48 

Eliminate  these  obscuring  items,  and  we  got  for  the 
comparative  cost  of  the  engineering  works  Rs.  2,94,769  for 
Sind-Pishin.  and  Rs.  2,04,393  for  Ceylon  Railways. 

Further,  the-  latter  have  nuich  heavier  charges  fo» 
fencing,  stations,  shof)s.  fee,  than  have  been  incurred  on  tha 
Sind-Pishin, 

Altogether,  it  must  be  said  that  the  writer  of  the  article, 
so  far  from  having  been  succe.ssful  in  his  attempt  to  1*6- 
habilitate  the  Sind-Pishin  Railway,  has  only  drawn  atten- 
tion more  prominently  to  the  sinful  waste  that  was  always 
known  to  be  going  on.  A  more  or  less  accurate  knowledge 
of  the  proceedings  on  that  line  Is  too  widely  spread  to  he 
dispnjved  by  anything  short  of  an  official  publication 
of  the  roAea  of  the  work  actuaUij  executed,  which  we  fancy 
would  be  instructive,  if  not  exactly  amusing. 

The  mere  fact  that  the  average  daily  wage  was  (juad- 
nipled,  is  a  proof  of  extravagance,  but  it  was  the  fault  of  the 
Government,  who  would  not  construct  the  line  when  they 
could  have  done  so  on  easy  terms,  and  consequently  had 
to  push  it  at  all  hazards. 

The  worst  that  can'  be  said  of  the  staft"  is,  that  like  any 
other,  there  W'vre  a  few  incompetent  or  idle  members ;  and 
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of  the  Chief,  that  he  did  not  attempt  to  secure  economy  • 
remembering  always  that  the  frantic  appeals  of  Govern- 
ment to  finish  the  line  at  any  cost,  only  get  it  done,  did 
not  exactly  point  in  that  direction. 

Beyond  the  mere  question  of  a  trifle  of  140  or  150 
lakhs  that  may  have  been  wasted  in  details  of  construc- 
tion of  the  Sind-Pishin  Railway,  there  is  the  much  larger 
one ;  Who  is  respon.sible  for  the  adoption  of  this  route 
at  all? 

Our    author   very  truly  says,   the  Engineers  were  not 

responsible  for  the  selection    of  the  Hurnai  Route,  but 

"  Her     Majesty's    Government,      presumably     the    best 

judges,"   and  then  he  falls    foul  of  certain  Anglo-Indian 

papers  for  grumbling. 

We  have  heard  that  it  was  to  the  ubiquitous  Sir 
Richard  Temple,  who  rode  over  the  ground  and  declared 
it  specially  designed  for  a  Railway  by  Providence,  that 
we  owe  the  idea  of  the  Hurnai  Route,  and  when  we  are 
told  that  it  was  decided  by  "  Her  Majesty's  Government 
&c.,"  we  ask  with  Ancient  Pistol  "  Under  which  king 
Bezonian?"  Because  as  one  Government  reverses  the  actions 
f  its  predecessor,  it  is  clearly  a  matter  of  chance 
whether  the  Government  in  power  at  any  particular 
■crisis,  did  happen  to  be  the  best  judge. 

We  assert  that  it  was  a  mistake  to  build  the  Railway 
«n  the  Hurnai  Route  at  all,  and  that  it  was  extravagantly 
•executed,  but  it  appears  that  the  fault  does  not  lie  with 
the  Engineers,  nor  even  with  the  Indian  Government, 
but  with  the  system  of  party  government ;  about  the 
evil  effects  of  which  upon  our  naval  and  military  ad- 
ministration, there  is  just  now  one  of  the  periodical  scares 
at  home. 

Not  being  Military  Engineers  we  speak  with  diffi- 
dence, but  we  should  suppose,  from  looking  at  the  map, 
that  the  Bolan  was  a  preferable  line  of  communication 
with  Quetta  in  a  military  sense,  to  the  Hurnai,  and  the 
recent  survey  from  Kuch  to  Quetta  direct,  behind  the 
hills,  at  the  request  of  the  military  authorities,  looks  as  if 
they  were  not  quite  pleased  with  the  present  line  and 
extra  rise  of  800  feet.  As  Civil  Engineers  we  can  confidently 
-tate,  that  an  extra  length  of  line  of  55  miles  to  be  work- 
ed over  by  every  train,  is  a  drawback  that  requires  an 
enonnous  saving  on  the  capital  cost  of  the  longer  line  to 
counterbalance  it,  instead  of  which  we  find  the  longer 
line  has  been  much  the  most  expensive  of  the  two. 

We  have  now  got  a  line  from  Sibi  to  Quetta  via 
Hurnai  which  has  cost  Rs.  4,62,49,029  deducting  for  the 
bit  between  Quetta  and  Bostan  which  comes  in  for  the 
Chummun  extension. 

To  enable  this  to  be  completed,  or  to  get   up  military 
stores  during  its  c<3nstruction,  we  have  a    temporary    line 
up  the  Bolan  costing 
Sibi-Rindli    IG-f-Durwaza-Quetta   25=41  Rs. 

miles-  ...  ...  ...     41,00,000 

Temporary  Bolan,  57  miles         ...  ...     54,00,000 


ture  of  about  Rs.  1,30,00,000  more  on   a  permanBolent  an 
line. 

Had  the  line  been  made  up  the  Bolan    in  the   first 
instance,  we  should  have  had,  judging  from  the  figures  given 
in  the  article — 
Sibi-Partun  4 

Durwaza-Quetta     26  =  30  miles  @1  lakh  =    30,00,000 
Partun-Durwaza  65  miles  @  2  lakhs  =  1,30,00,000 


Total  1,60,00,000,  only. 
And  we  are  asked  to  rest  and  be  thankful,  believing 
that  "Her  Majesty's  Government  are  presumably  the  best 
judges." 

One  word  more.  We  cannot  as  Engineers  dislike  to 
see  the  advance  of  our  Railway  system,  nor  can  we  blind 
ourselves  to  the  fact,  that  either  our  lines,  or  the  Russian, 
will  advance  till  they  meet.  But  when  these  expensive 
lines  are  spoken  of  as  insurance  against  invasion,  we  think 
it  is  at  least  open  to  doubt,  whether  the  money  would 
not  have  been  better  spent  upon  men  and  guns,  which 
arc  anywhere  available  against  an  enemy,  rather  than 
upon  lines  which  may  assist  his  advance,  or  which  ho 
might  avoid  altogether. 

We  fear  that  a  truly  scientific  frontier  is  like  a  mirage, 
always  on  the  horizon. 


Total         ...     95,00,000 

Altogether  Rs.  55,7,49,029,  plus  55  miles  extra  mileage 

and  808  feet  ascent  on  every  train,  and  a  possible  expendi- 


A  SUGGESTION. 
I. 


Such  information  as  has  reached  us  regarding  the 
recommendations  of  the  Public  Service  Commission,  shews 
that  it  proposes  very  heavy  reductions  in  the  Public 
Works  Department  of  India — indeed,  so  urgent  does  the 
Comnussion  consider  the  carrying  out  of  great  reductions 
therein,  that  it  has  recommended  the  discontinuation  of 
the  annual  supply  of  recruits  to  the  staff  of  the  Depart- 
ment from  the  College  at  Cooper's  Hill,  till,  we  suppose, 
better  times. 

Paramount  Imperial  necessities  and  policy  must,  it  is 
obvious,  override  all  other  considerations.  And  however 
much  members  of  the  Engineer's  profession  may  dislike 
it,  and  however  short-sighted  the  policy  of  cutting  down 
expenditure  on  Public  Works,  which  is  really  not  so  much 
expenditure  as  investment,  and  which  in  no  small  degree, 
by  providing  honest  employment  for  the  able-bodied  poor, 
tends  to  keep  down  distress  and  consequent  crime.  (We 
will  not  say  political  discontent,  for  the  laboring  poor  of 
India  have  hardly  yet  reached  that  point  in  the  march 
of  civilization.)  If  the  reduction  be  really  inevitable,  it 
must  be  submitted  to  with  as  good  a  gi-ace  as  is  possible 
under  the  circumstances. 

But  it  appears  to  us  that  sufficient  attention  has  not 
been  given  to  the  possibilities  of  utilising  the  existing 
staff  of  the  Public  Works  Department,  and  thus  reducing 
the  alleged  high  percentage  which  prevails,  and,  it  is  said, 
has  for  some  years  prevailed  in  the  P.  W.  D.  in  the  pro- 
portion of  cost  of  supervision  to  cost  of  works.  With  the 
proposed    most    extensive    reductions  of  expenditure  on 
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wtirks,  eitlier  a  portion  of  the  staff  will  need  to  be 
prxividtnl  with  iiulucoiuonts  to  retire,  entailinjj  bonuses 
a"  '  •-  ■  -'  1US,  or  the alrejuly  declared  abuorinal  proportion 
.  -•.ipervision  will  become  aggravated.  i 

The  rv»Mits  of  the  last  attempt  at   rediiciug  the  siaff 

1>  f  pensions  and   bonuses,   has  not  been  such  as 

.  ...uuci-  a  repetition  of  the  process;  it  is  of  course 

!•<  that  with  the  stoppage  of  the  supply  of  Engineers 

ffuiu  Cooper's  Hill,  and  possibly    from  Indian    Colleges, 

t'  :    rtion  of  chargi's  forsujHTvision  t(i  work 

d'  'liniinish,  but    it   wouhl,   we  conceive, 

not  be  inopportune,  at  least  no  possible  harm  can  resiilt, 

if  »-e  suggest,  that  at  this  moment,  facilities  exist  for    the 

t-:     '  lit    ii(  a  |K>rti<»n  of  the  stafl'of  Enginci'is  on  the 

Ii.  nlic  Wiirks'  list  in  work,    which   they  ccrtaijfily 

cannot  only  well   perform,  but  |)erform  better  than  lAen 

who  arv  not  Engineers,  but  from  which  they  have,  with    a 

—       "    -    '■-ity,  been  absolutely  excluded.  I 

.  IS  minor  stTvices  where  au  Engineer  migh t 
be  UfiefuUy  and  appropriately  employed,  perhajis  the 
ArchaM>logical  Department  is  the  one  where  the}  could 
pre-eminently  be  made  most  useful.  That  department 
is  already  perhaps  fully  manned,  but  it  is  no  secret  that 
the  present  head  of  the  department,  who  succeeded.ihe 
Ro\T»l  Engineer  officer.  General  Sir  Alexander  Ciuuiirig- 
ham,  will  s»K)n,  on  the  score  of  age,  be  eligible  fur  retik-e- 
luent ;  while  on  his  present  staff,  we  see  but  two  officers 
who  have,  to  the  knowledge  of  the  public,  as  yet  written 
any  reports  at  all. 

♦^  ~  '""n   has  been   turned   to   this  auioag  other 

p<'-  .         A'*  f"""   usefully  employing  surplus  Engi- 

neere  of  the  P.  W.  D.,  by  the  receipt  lately  of  a  copy'  of 
the  report  of  the  Archaeological  Surveyor  of  Bengal.  The 
report  is.  however,  an  unpublished  one,  and  the  author 
ha«  exidently  presentcfl  us  with  a  copy  not  for  purjwses 
of  p«iblic  criticism,  though  no  fair  criticism  on  it  could 
b«-  ,'  but  favorable,  from  the  apparently  profound 

an, ,.  .j^.cul  knowledge  displaye<l  therein,  but  on  which 

we  can  scarcely  pretend  t<j  sit  in  judgment,  and,  the 
original  line  of  treatment  in  regard  to  architectural 
a" '  on    which    we  might   offer  suggestions  and 

fa^ "■    lilicism.     The  report,  however,  is  too   import- 


duties  appears  to  be  the  preparation  of  careful,  technicalh 
complete  and  accurate  drawings  of  ancient  monuments- 
of  an  intricate  nature,  and  the  writing  of  reports  thereon,. 
has  had  no  Engineers  on  its  staff  except  General  Sir  A. 
Cunningham,  now  retired  ;  and  no  far  as  we  can  learn,  the 
present  Archipological  Surveyor  of  Bengal,  Mr.  Melik 
Beglar,  is  a  puzzle  which  wdll  take  another  article  to 
explain. 

(To  be  cwiitinued.) 


RANGOON  DRAINAGE  SCHEME. 
'i'HE  works  for  the  sewerage  of  Rangoon  on  the  hydro- 
pneumatic  system,  already  fully  described  in  our  pages,„ 
are  making  good  progi-ess.  The  contract  was  sign- 
ed on  the  11th  of  November  last,  and  the  first 
shipment  of  materials  and  plant  arrived  within 
three  months  after  that  date,  when  the  21 -inch  outfall 
sewer  to  Monkey  Point  was  commenced.  Early  in  March 
the  gravitating  sewers  were  commenced  in  Block  G, 
and  by  11th  May,  when  the  pipe  laying  sea-son  was 
closed  (on  account  of  the  rainy  season),  1,540  yards  were 
laid,  completing  the  block  with  man-holes  and  junction 
stations.  In  the  meantime  3,945  yards  of  the  main  outlet 
sewer  had  been  laid,  including  the  necessary  timbering 
for  carrying  the  sower  over  canal  and  boggy  grounds. 
The  tubbing  for  ejector  No.  21  was  sunk  and  fitted  with 
two  ejectors  ready  for  work. 

The  foundations  for  the  boiler  house  and  chimney 
■stack,  also  compressing  station  are  in,  and  carried  up  to 
nine  feet  above  the  site,  which  is  low,  which  is  the  engine 
"ouse  floor  level.  In  addition  to  the  above,  seven-and- 
three-fiuarter  miles  of  pipes  are  at  site  of  works ;  also 
eighteen  of  Shone's  patent  ejectors  complete,  with  the 
plant  and  necessary  materials  for  the  works  in  progress. 
It  has  been  arranged  for  the  boilers  and  engines  to  arrive 
at  the  close  of  the  rains,  the  remaining  plant  and  nxate- 
rials  will  continue  to  arrive  by  every  steamer  leaving 
England  for  Rangoon. 

The  existing  staff  (,f  Europeans  will  be  greatly 
increased      to      meet     the 


,.  ,  ,  •  t"      fif'eet     the     contractors'     intention     of 

«.t  as  marking  a  new  departure  to  be  kept  buried  among   having    the     works      sufficiently      advanced      by     the 

muHty  umemment  reconis,  and  we  would  be  glad  to  see  coinrnpnf.ptn,.nf   ,.f  t\.^        ,.      ■   '    .  i.       ,  ..      • 

•.      li- u  J     -.L  .1.  jr  1  .       •  >,■•"  to  sei,  conunencement  of  the  ne.xt  rains,  to   enable  the  Mun - 

It  published  with  the  needful  drawinL's.  Li'n.lit,.  f„        *       •     ^     .i  ,       , 

'  ,  .  '^  cipality  to    exterminate  the     ghastly    night-soil    carts. 

^  ;>-.  as  he  U-IU  us,  IS.  or  was.  an  Engineer  in  the  I  Messrs.  Shone,  Ault,  Hughes  and  Lancaster,  the  con- 
tractors, are  working  with  the  intention  of  completing, 
the  system  for  the  city  with  the  supplementary  high 
pressure  water-supply  by  X'mas  1889,  when  invitations- 
will,  we  hear,  be  sent  to  the  leading  sanitary  authorities- 
in  India,  inviting  them  to  bo  present  at  the  opening,  that 
they  may  become  ac(,uainte(l  with  the  working  of  the 
hydro-pne.unatic  system  of  drainage,  the  only  system 
applicable  for  many  towns  in  India. 

The  works  when  completed  will  it  is  expected  cost 
something  like  :{0  lakhs  of  rupees,  and  will  add  one  more 
to  the  number  of  Engineering  triumphs  inaugrated  for 
the  improvement  of  Rangoon  by  the  present  Municipal 
Engineer— Mr.  O.Deacon  Clark. 


Pii.  •^s  Dejxirtment,  and  the  report  is  such   as   to 

•hew  that  here  w  an  oiKjning  for  the  Civil    Engineer  fend 

Archir.-<t.   who   has   sufficient   love   for    an    interesting 

branch  of  his   pn.fession  U)  forego  the  steady  promotion 

which  a  large  department  offers  for  the  slower  promotion 

ill   a  Miiall   department,   in   addition   to    learning  what, 

"dingly    interesting,  must  be   to  him  a  new 

.dy.     That  there  is  reasonable  hope  of  getting 

men  frr*m  the  P.  W.    D.    willing   to   undergo  wjuie    such 

sacrifice  may  be  seen  from   the  circumstance  that   both 

*'  'Sir  A.  Cunningham  and  Mr.  Melik  Prt^glar  have,  in 

•lie,  Hubtnitt<.*d  to  such  sacrifice. 

How  it  happens  that  a  department,  one  of  whose  chief 
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TIDAL  OPERATIONS  IN  INDIA. 

III. 

The  general  principles  of  the  reduction  of  the  tidal 
observations  by  means  of  Harmonic  Analysis  consists  in 
exhibiting  the  height  of  the  tide  at  any  time  as  the  sum 
of  a  series,  each  term  of  which  is  a  constant  multiplied 
by  the  cosine  of  an  angle,  called  the  argument,  partly 
made  up  of  a  simple  function  of  the  time,  and  partly 
dependent  on  the  position  of  the  sun  or  moon  or  both. 
Each  of  these  terms  arises  from  some  specific  cause  in 
the  elaboration  of  the  equilibrium  theory  of  tides,  and  is 
regarded  as  a  separate  tide  due  to  this  cause.  Thus 
there  are  as  many  tides  as  there  are  terms  in  the  series, 
and  the  height  of  each  tide  is  equal  to  a  constant 
multiplied  by  the  cosine  of  a  certain  angle,  the  argument. 
The  ma.ximum  value  of  the  cosine  being  unity,  the 
constant  gives  the  greatest  height  above  mean  of  the 
particular  tide,  that  is,  the  semi-range  or  amplitude. 
The  part  of  the  argument  due  to  the  time  is  of  the  form 
nt,  so  that  n  represents  the  rate  at  which  the  argument 
increases,  and  is  called  the  '  speed  '  of  the  tide.  Also  since 
the  tide's  maximum  occurs  when  the  remainder  of  the 
argument  is  equal  to  nt,  this  part  of  the  angle  divided 
by  n  gives  the  time  which  must  elapse  from  the  begin- 
nincf  of  the  observations  till  the  high  water  of  the  tide, 
and  is  called  the  '  epoch  '  of  the  tide.  Thus  each  tide 
is  shewn  in  the  form  Rcos('nt — epoch)  and  this  is  further 
simplified  to  A  cosnt  +B  sinnt. 

The  immediate  object  of  the  reductions  is  to  find  A 
and  B,  from  which  R  and  the  epoch  can  be  deduced  from 
the  equations  R-=A-  +  B-'  and  tan(epoch)  =  B-^A. 

For  the  purposes  of  reduction  the  tides  are  divided  into 
two  sets,  short  period  and  long  period  tides,  and  these  sets 
are  treated  in  different  ways.  The  diagrams  are  divided 
into  mean  solar  hours ;  the  first  step  in  the  reduction  is 
to  read  off  the  heights  from  the  diagram  for  each  mean 
solar  hour  during  the  370  days,  the  period  treated,  and 
enter  in  a  schedule  for  the  solar  series  in  which  the  speed 
of  each  tide  is  some  multiple  of  15^  per  mean  solar 
hour.  The  other  tides  have  not  a  period  corresponding 
exactly  to  a  uiultiple  of  15^,  so  that  occasionally  two 
entries  are  made  under  the  same  hour  space  and  at   other 

being  available  for  Gvernment  or  anyone  else  to  operate 
on.  He  is,  during  the  next  two-and-a-half  years,  to  sink 
not  less  than  ten  experimental  wells  of  500  feet  deep,  the 

The  Factory  Act  in  Bombay. — The  Government 
have  during  the  past  few  days  been  making  inquiries 
into  the  (juestion  of  the  employment  of  women  and  child- 
em  in  the  Bombay  mills,  especially  with  regard  to  the 
hours  of  work  and  the  age  at  which  children  are 
tidcslhei^e  mea'n-TTdtR^to^d  that  Lord  Re^x's  Qp^'iXS^mt 
that  the  heights  entered  in  the  schedule  do  not  exactly 
correspond  to  mean  solar  hours,  but  are  the  means  of  the 
heights  during  a  period  from  half  an  hour  before  to  half 
an  hour  after  the  mean  solar  hour.  From  the  result- 
ing A's  and  B's  the  R's  and  the  epochs  are  fo\md  as  be- 
fore described.  The  mean  of  all  the  heights  entered  in 
the  schedule    uf  the   solar   series  for   the   whole   period 


gives  A^,  the  mean  level  of  the  sea  for  the  year  of  ob- 
servation. 

In  the  evaluation  of  the  long  period  tides,  the  daily 
means  of  the  height  of  tide  are  found  from  the  schedule 
of  the  solar  series,  and  A^  subtracted  from  each  mean. 
The  resulting  quantities  are  multiplied  by  the  proper 
cosines  and  sines,  and  the  sums  of  the  products  found. 
These  sums,  two  for  each  tide,  are  '  cleared '  from  the 
effects  of  the  short  period  tides  which  have  most  influence 
on  them  ;  the  '  cleared  '  quantities  divided  by  the  proper 
number  of  days  give  first  approximations  of  the  values 
of  the  constants  for  each  tide.  These  first  approximations 
are  next  used  in  the  solution  of  the  ten  equations  result- 
ing from  the  five  long  period  tides  considered,  and  the 
final  values  of  the  constants  are  determined.  The  R's 
and  the  epochs  are  then  found  as  before.  At  present  the 
number  of  tides  considered  is  thirty-three,  of  which  five 
are  long  period  tides,  but  the  number  is  only  limited  by 
the  question  of  the  expediency  of  calculating  small  tides. 

If  the  tides  are  exhibited  in  the  form  Rcos  (nt — epoch) 
they  are  not  comparable  from  year  to  year,  because  R  is 
not  strictly  a  constant,  but  depends  on  the  obliquity  of  the 
lunar  orbit,  which  is  a  varying  quantity.  The  difficulty 
is  got  over  by  further  representing  the  height  of  the 
tide  in  a  series  of  terms  of  the  form 

/H  cos  (Y  +  u—k). 

Where  V  is  a  linear  function  of  the  moon's  and  sun's 
mean  longitude,  the  mean  longitude  of  the  moon's  and 
sun's  perigee,  and  the  local  mean  solar  time  at  the  place  of 
observation  reduced  to  angle  at  15°  an  hour.  V  increases 
uniformly  with  the  time  and  its  rate  of  increase  per  mean 
solar  hour  is  the  n  or  '  speed '  of  the  tide,  v,  stands  for  a 
certain  function  of  the  longitude  of  the  node  of  the  lunar 
orbit  at  a  time  half  a  year  later  than  the  beginning  of  the 
first  day.  Strictly  speaking,  it  should  be  taken  as  the 
same  function  of  the  longitude  of  the  moon's  node  varying 
as  the  node  moves ;  but  as  the  variation  is  but  small 
in  the  course  of  a  year,  u  may  be  treated  as  constanft 
and  put  equal  to  an  average  value  for  the  year,  which 
average  is  taken  as  the  true  value  of  c.  at  exactly  mid  year. 

Together,  V-ht«.  constitute  the  whole  argument  accord- 
ing to  the  equilibrium  theory  of  tides  with  the  sea  covering 
the  whole  earth,  so  that  K-rn  is  the  lagging  of  the  tide, 
which  arises  from  kinetic  energy,  friction  of  the  water 
imperfect  elasticity  of  the  earth  and  the  distribution  of 
land. 

H  is  the  mean  value  of  the  semi-range  of  the  particular 
tide  in  question,  and  /  is  a  numerical  factor  due  to  the 
variability  of  the  obliquity  of  the  lunar  orbit.  It  is  clear 
that  H  =  R  -^/  and  if  V^  is  the  value  of  V  at  the  beginning 
of  the  first  day,  then  /c  =  V^ -f  i<, -f- epoch.  It  is  obvious 
that  if  the  tidal  observations  are  consistent  from  year 
to  year  H  and  k  should  come  out  the  same  from  each 
year's  observations,  and  hence  it  is  possible  to  judge  if  the 
analysis  is  giving  satisfactory  results. 

(To  be  continued.) 


The  Mklhournb  Exhibition. — Every  preparation  is  being  made 
for  the  opening  of  the  Centennial  Exhibition  on  the  l.st  of  August, 
and  the  work  of  arranging  the  courts  has  been  commenced. 
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^Jotcs  iinti  (Comments. 


Bad  Nkw&— We  understand  that  Colonel  Couway- 
OoidoD  is  suffering  so  severely  with  his  eyos  at  Simla  that 
it  »  beliew«d  that  he  n»y  take  leave,  if  there  is  no  im- 
IKOvemeat  in  hcteyeaighl,  before  long. 

As  Empty  Uabbour.— A  >la*lra8  paper  reports  that 
Uierv  is  n  '••    st«uner  in    the    harbo\ir.     On  the 

Pier  iher.  rk  being  done,  and   aurgo  and    Masnla 

boate  are  lyin^  at  thcirnioorings  idl< 

A  Weix  Earned  ResIMTE— Mr.  U.  Deacon  Clark, 
Municipal  Engiui>cr.  Rangoon,  is  going  home  on  throe 
months'  privil<x<'  l<?ave  from  the  1st  August  next.  Mr, 
Hall,  the  Assistant  Engineer,  oflBciat«s  for  him. 

\  ,    CoLiJifiE. — This    institution 
ion  from  11th    August  till  the 
5th  November  next   Mr.  Downing  will  be   away   durinjr 
this  period,  and  Mr.  Bartlett  will  officiate  for  him. 

A  Wi.sE  Deci.su )X. — The  .Municipal  Commissioners, 
Madraa.  have  finally  decided  that  no  foreign  works  should, 
I  -i  the  municipjil  workshop,  and  conso(iucntly 

i;, ,  t>r.irit<  dc-rivi-fl  at    the   expeiKO   of  private 

Calcutta  Univeksity. — Thirteen  students  from  the, 
S    '  r    -       -■    ■  College  went  up  for  the  First  Ex 

iig  of  the  Calcutta  University,  of 
whom  S  pataicd.  The  L.  E.  E.xumination  ended  last  week, 
aud  the  results  cannot  be  out  before  next  month. 

A  C^JMBINED  Charge. — With  effect  from  16th  May 
188«,  the  Public  Works  Department  of  Rajputana  and 


E.\ST  IxniAX  Railway  Co.— At  the  annual  general 
meeting  of  the  East  Indian  Railway,  to  be  held  this  month, 
the  Board  of  Directors  will  recommend  the  payment  of 
adividendof  lis.  Gd  per  cent,  on  the  deferred  annuity 
capital,  in  addition  to  the  guaranteed  interest  of  £2  per 
cent,  for  the  sL\  mouths,  making  a  total  return  for  the 
year  1887  of  £5  17s.  per  cent. 

A  Satiskactoky  Tkiai-.— It  is  a  long  time,  says  the 
Ceylon  Ohsei'ver,  since  the  Colombo  breakwater  presented 
such  a  magnificent  sight  as  on  the  26th  ultimo,  "  when 
great  waves  came  rolling  in,  and  dashing  themselves  with 
terrific  force  against  the  outstretching  arm  rose  to  a  height 
of  over  a  100  feet,  and  then  descended  from  mid  air 
in  the  form  of  lovely  cascades." 

Gold  Mixing  Rexts  in  Mysore. — The  Mysore  Govern- 
ment anticipate  this  year  a  small  increase  in  its  receipts 
from  the  Gold  Mining  Leases,  from  Rs.  3,5,000— the 
estimate  of  last  year — to  Rs.  50,000.  This  is  considered 
a  very  modest  estimate,  since  in  1 88G-87  the  sum  actually 
realised  from  miuiug  lea-ses  was  Rs.  51,248,  and  also  that 
at  present  there  is  something  like  a  "  boom  "  in  mining. 

Landslips  at  Daiueelino. — The  Happy  Valley 
Estate,  over  which  a  Commission  of  Government  Engi- 
neers has  been  sitting,  has  been  pi'onounced,  so  rumor 
says,  to  be  in  an  imminently  dangerous  state.  The 
Government  Engineers  have  recommended  an  expenditure 
of  two  lakhs  of  rupees  to  arrest  further  mischief ;  but 
the  wise  men  of  Daijeeling  consider  this  to  be  very 
inadequate. 

Enterprise  in  Persia. — The  Persian  Government  has 
lately  given  a  concession  to  some  Americans  for  the  sink- 
ing of  artesian  wells.     The  concessionaires  have  the  right 


r         ■   T    ■•       ■'■  '  '..■d  as  a  combined  charge  under 

•  er,  who  will  Ix;  Secretary  to  of  sinking  wells  in  any  part  of  Persia  on   ground  belonging 


the  Govemor-Uenerars  Agent  of  both  Administrations. 

(Jreat  Fi.«h>ds  in  Ceyi.ox. — The  result  of  the  recent 
beavy  rain  up-country  in  Ceylon  has  been  that  the  Rail- 
way was  completely  blocked  beyond  Pcradcniya  South  by 
laud  '  iiication   with  the    up-country    by   rail 

beyoi  ,1  was    susp<jnded,    and    the   telegraph 

post«  were  washed  away. 

Rather  a  G<X)D  Thixo. — The  Burma  State  Railway 
has  up  to  May  last  piid  2  lakhs  to  the  Flotilla  Company 
for  freight  on  Railway  stores  to  Upper  Burma  including 
passengers ;  the  rates  vary  from  Rs.  8  to  Rs.  30  per  ton  ;■ 
the  former  was  paid  for  rails,  and  the  latter  for  engines, 
t^  average  rate  was  about  Rs.  1.5  per  ton. 

ABTiLITION  OF  A  TEMPORARY  P.  W.  D.  DlVISIOX  IN 
Benoau — The  Lieutenant-Governor  is  pleased  to  direct 
riwt  ihf  Kalimpong  Public  Works  Division  shall  be 
with  effect  from  the  20th  instant.  From  that 
d.n.»  vn  »ork«  east  of  the  River  Tecsta  will  be  in  the 
charge  of  the  Executive  Engineer,  Darj  eeling  Division. 

Oak  it  be  True  ?— We  learn  that  the  Government  of 
Madras  have  applied  to  the  Covenunent  of  India  for 
fjfficen*  for  employment  on  the  Periyar  Project  works. 
The    staff  rcpiired  includes  one  superintending  engineer, 

•~  '"■ '  five  assistant  engineers,  one  mechanical 

^  ers,  two   supervisors  and  1 1  overseers. 

MiNEKAi.  Finds  in  KAm;u— Captain  Griesbach,  after 
1  "  ■      ■      ■    >»,  the  Amir's   Court   until   within 

t'  ,  -  to  quite  new  parts  of  Afghanistan 

hitherto)  untrodden  by  Europeans.  While  at  Kabul  he 
'■■  '  '  '  ein  of   Turquoise  quite  close 

'■  ,  '>'^   of  that    dis'-loH<'d   nn  auri- 

ferous reef  of  some  promise. 
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to  Government,  and  will  have  certain  rights  on  any  land 
they  reclaim  and  put  under  irrigation,  and  be  able  to  sell 
water  which  they  bring  to  the  surface  by  means  of  their 
wells.  An  American  hydraulic  Engineer  will  soon  be 
out  to  prospect. 

SiND  PisHiN  Railway. — A  correspondent  wires  to 
us  that  in  the  articles  on  this  line  in  London  Engineering 
there  is  a  strange  (jmission  of  the  rainfall  in  the  compari- 
son with  the  Ceylon  line.  He  .says  that  the  contractor 
on  the  latter  line  told  him  that  nearly  half  of  the  time  of 
the  construction  was  wasted  owing  to  men  being  unable 
to  work  during  the  wet  weather.  The  total  period  was 
11  years,  including  long  rest,  during  which  no  work  was 
done  for  want  of  money. 

commencement  of  the  next  rains,  to  enable  the  Muni- 
cipalit}'  to  exterminate  the  ghastly  night-soil  carts. 
le  Messrs.  Shone,  Ault,  Hughes  and  Lancaster,  the  con- 
to  tractors,  arc  working  with  the  intention  of  completing, 
ud  the  syst<!m  for  the  city  with  the  supplementary  high 
ig  pressure  water-supply  by  X'mas  1889,  when  invitations- 
on  will,  we  hear,  be  sent  to  the  leading  sanitary  authorities. 
on   in  India,  inviting  them  to  bo  present  at  the  opening,  that 

Umauia  Collieiiy.— Uiir  attention  has  been  called  to 
the  paragraph  in  our  last  issue  relative  to  this  Govern- 
ment concern  in  connection  with  the  remark  that  the 
figures  are  deceptive.  We  should  like  to  see  a  full  .state- 
ment of  the  outlay  incurred  in  prospecting  this  field,  and 
the  cost  of  the  initial  work,  including  plant,  at  the  colliery, 
which,  wc  understand,  was  opened  out  regardless  of  ex- 
pense. We  hold  our  own  views  on  this  undertaking,  and 
hope  some  day  to  give  them  in  cxtenso. 
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.  Anglo-Indian  Fibre  Company,  Limited.— This 
company,  which  is  strangely  named  "  Anglo-Indian,"  was 
registered  on  the  29th  ultimo  with  a  capital  of  £25,000,  in 
£1  shares,  to  purchase  from  the  British  Flax  Producers 
Company,  Limited,  all  the  patents  and  inventions  relating 
to  the  treatment  of  flax  and  other  fibres,  assigned  to 
that  company  by  Edward  Johnson,  under  an  agreement 
of  14th  January  1887,  and  all  the  machiner}-,  plant, 
and  materials  in  connection  with  the  working  of  the 
same. 

An  Outlet  for  Bengal  Coal. — Singapore  largely 
draws  upon  Japan  for  coal,  the  mines  at  Miike  mainly 
contributing  to  these  shipments.  Last  year  the  output 
amounted  to  280,000  tons.  The  yield  this  year  is  not 
expected  to  exceed  250,000  tons,  of  which  150,000  will 
probably  be  required  for  Singapore  and  Hong-Kong.  The 
demand  for  Singapore  offers  every  prospect  of  increasing 
unle.ss  Touquin  coals  come  into  competition.  We  might 
well  ask — Why  should  not  India  enter  into  the  com- 
petition ? 

Proposal  for  a  New  Railway. — Mr.  Nobel,  of  petro- 
leum fame,  has  come  forward  with  a  proposal  to  con- 
struct a  broad  gauge  line  from  Umballa  to  Kalka,  to  be 
worked  by  the  North- Western  Railway,  and  a  2-feet 
gauge  mountain  Railway  from  Kalka  to  Simla.  The 
Syndicate  ask  for  the  land,  a  lakh  of  rupees  a  year  for 
carrying  the  mails  and  parcels,  the  use  of  the  existing 
hill  cart  road  with  the  regulation  of  the  tolls,  and  they 
will  undertake  to  construct  and  maintain  the  Railway 
without  any  guarantee. 


lIVjli\Alilt 


pie  has  been  the  subject  of  some  discussion.  The  Madras 
Railway  authorities  have,  it  is  believed,  signified  their 
willingness  to  construct  a  broad  gauge  line  connecting 
the  above-mentioned  stations,  but  it  would  appear  that  the 
Government  of  Madras  has  recorded  its  disapproval  of 
the  proposition,  although  it  is  gratifying  to  observe  that 
His  Excellency  the  Commander-in-Chief  is  favorable  to 
the  proposal. 

New  Dry  Dock  for  Bombay.— The  Trustees  of  the 
Port  of  Bombay  have  decided  to  make  the  new  dry  dock 
at  the  north-west  corner  of  the  Prince's  Dock.  During 
the  prolonged  discussion  on  the  subject  there  have  been 
several  alternative  schemes  suggested.  One  by  Sir 
Henry  Morland — much  favored  by  shipping  people — • 
was  to  make  the  dock  outside  the  new  Victoria  Dock, 
and  another  was  to  construct  it  at  the  north-cast  corner 
of  the  Prince's  Dock.  The  plan  now  fiLally  adopted  will 
curtail  by  one  or  two  berths  the  present  accommodation 
in  the  Prince's  Dock. 

Bengal-Assam  Railway. — The  survey  of  the  Bengal- 
Assam  Railway,  which  estimated  the  cost  of  the  line  at 
651  i  lakhs  for  a  total  length  of  742  miles  including  branch- 
es, has  been  completed,  and  a  satisfactory  route  for  the 
line  has  been  found  through  the  North  Cachar  Hills. 
The  Railway  will  open  out  the  route  into  Upper  Assam, 
and  establish  communication  with  the  fertile  and  popu- 
lous districts  east  of  the  Megna.  The  projected  line  runs 
from  the  port  of  Chittagong  via  Laksman,  Bhardarpur,  and 
Lumding  to  Makum  on  the  Dibru-Sadiya  Railway,  and 
provides  for  branches  from  Laksman  to  Chandpur  on  the 
-mr- scheme  will  then  prove  a  failure.  The  opinion  o:^^8^^'  ^^  ^'°"^  Lumding  to  Gowhatty. 
Colonel  Pennycuick,  who  was  deputed  by  the  Government  The  Recent  Hailstorms  in  Upper  INDIA.-The  fol- 
to  inspect  and  report  uponit,is  strongly  commcndatory.io^ing  appears  in  a  recent  issue  of  the  North-West 
The  whole  scheme  of  Madras  drainage  was  enquiredp^ovinces  Ga^e^e  :-"  The  violent  storm  at  Moradabad 
into  12  years  ago  by  Mr.  Clark,  who  designed  and^^  the  evening  of  the  30th  April  was  accompanied  by  ex- 
"t  the  dramage  works  in  Calcutta.  His  sugges-eessively  heavy  hail,  which  killed  over  230  people,  appar- 
doubt,  received  every  attention  before  thcently  by  beating  them  down  and  freezing  them  to  death 
existing  scheme   was    adopted.     There    is    therefore  sc  The  Collector  reports  that  all  the  deaths  occurred  in  the 

f!*^-    .txl™^^*'^'"':'^*"^  ^°°*^^'oP®°^^'h^''^*^*^'"®  ^^"*^    protection    from  the  hail,  but 

says  that  the  individual  hailstones  were  not  larger  than 


carried  out  the  drainage  works  in  Calcutta. 

tions,  no 

existi 

much   the    less    reason 

drainage  expert  now  as  was  recently  suggested. 

Petroleum  in  the  Punjab.— Under  the  recent  agre. 
ment  between  the  Secretary  of  State  and  Mr.  Joh 
D.  Noble  of  Petrolia,  the  latter  is  to  have  the  right  o 
prospecting  for  petroleum  in  Northern  Punjab.     He  is  tJ  V  ^  hailstorm 


be  allowed  to   select   five   blocks  of  land,  each  with  side; 


small  pigeons'  eggs.  We  believe  it  is  on  record  in  the 
archives  of  the  P.  W.  D.  that  the  corrugated  roofing  of 
some  gun  sheds  at  Morar  were  perforated  and   shattered 


The  Masonry  Brick  Pest. — A  correspondent  writes :— 


4  miles  long  or  16  square  miles  of  area.  Each  block  to  be.,  i  ,end  you  a  pill  that  will  effectually  cure  Mr.  Cleghorn's 
locally  distinct  from  the  rest,  the  balance  of  the  area  .bi^^n-e 'nollusks  of  the  family  Pholadinw,  yvhrnhproye 
being  available  for  Gvernment  or  anyone  else  to  operate  ,„  destructive,  and  to  remedy  which  he  undertook  to 
on  He  IS,  during  the  next  two-and-a-half  years,  to  sink^^j^^  -  The  "  pill"  refen-ed  to  is  we  believe  a  brick  of  a 
not  less  than  ten  experimental^  wells  of  500  feet  deep,  the         j^^  fo,„,  i^^tended  for  the  water  faces  of  the  walls  of 


The  Factory  Act  in  Bombay. — The  Government 
have  during  the  past  few  days  been  making  inquiries 
into  the  question  of  the  employment  of  women  and  child- 
em  in  the  Bombay  mills,  especially  with  regard  to  the 
hours  of  work  and  the  age  at  which  children  are 
admitted.  It  is  understoofl  that  Lord  Reay's  Government 
are  as  much  in  £avor  of  legislation  as  Sir  James  Fergusson's 
Government  were  four  years  ago,  and  that  representations 
with  a  view  to  general  legislation,  a.s  projected  by  the 
Factory  Commission  of  1884,  will  shortly  be  made  to  the 
Viceroy. 

Baxgalore-Guntakul  Railway. — The  question  as 
to  whether  the  proposed  line  of  Railway  from  Bangalore 
to  Guntakul  shall  be  on  the  broad  or  metre  gau^ge  princi- 


the  Kidderpore  Docks,  and  it  is  therefore  apparent  that 
Mr.  Duff  Bruce  was  aware  of  the  2>^t  described  by  Mr. 
Cleghorn.  Owing  to  the  shortcoming  of  the  E.  I.  R. 
we  are  not  in  a  position  to  pronounce  on  the  brick,  the 
non-delivery  of  the  parcel  containing  which  is  one  more 
added  to  the  many  instances  of  faulty  working  in  the 
traffic  arrangements  of  this  line. 

New  Beerbhoom  Coal  Co.,  Ld. — The  Directors'  report, 
together  with  the  accounts  closed  to  the  30th  April  1888, 
of  this  concern,  presented  to  the  shareholders  at  the  general 
meeting  on  6th  instant,  discloses  a  most  satisfactory  state 
of  things.  After  providing  12,673-9-0  for  Branch  lines  the 
net  gain  on  the  half-year's  working  was  Rs.  72,565-4-11, 
equal   to   fully  10  per  cent,   on  the   paid-up  capital   of 
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'      "  >">0,  or  say  20    '  Adding  Rs.  1,458-9-6  to 

gHxn,  and  il  iwymonts  of  commission  to 

Agputs  and  Manner,  transfers  to  Reserve  Fund  and  carry- 
iup  '  '  "     ■      "H-a  to  the  cnxlit  of  ourront  half- 

TCM!  1  >irectors   were   enabled  to  declare  a 

diridtud  of  7  per  cent,  qt  14  per  cent  per  annum. 

Railway  Ecoxomics. — A  contemjwrary  writes : — Let  i|t 
"  •        ■    •    .    •       ■    ■       '    '  in  t)iir  whole  RailwaV 

iiing    this  ((uestion    of 
expenditure,  and  it»  contnil.     It  has  become  the   fashioh 
'       '  ■  "rol  now  that  comparatively 

wn  tolx^  likely.  The  E.  I. 
Railway  is  a  pr»x)f  that  the  papnent  of  an  8  per  oenlj, 
'    ■ '      '         '  -  working  is  jmssible  even    in  spitfe 

K-.  and  that  with  careful  control,  thfc 
dirkle&d  might  be  indefinitely  larger.  The  imix)rtanc<( 
of  :  '  "■  -  the  controlling  e.>itftblishmcnts,  and  of 
reVi-  .  cry  considerable    item   of    proposed  ex- 

penditure,  belbre  sanction — cannot   be  too  clearly  recogr 
nixwL 


Jones  contribute  papers,  the  first  named  gentleman  deal- 
ing at  some  length  with  the  crystalline  and  metamorphic 
rocks  of  the  lower  Himalaya,  Garhwal,  and  Kumaon 
ranges,  and  Mr.  Jones  giving  an  account  of  his  examina- 
tion of  noilular  stones  obtained  by  trawling  off  Colombo. 
There  is  also  a  Memorandum  by  Mr.  Oldham  on  the 
results  of  an  exploration  of  Jc.s.salmer  made  by  him  with 
a  view  to  the  discovery  of  coal.  But  he  only  succeeded 
in  finding  sandstone — the  speckled  variety.  "  I  cannot," 
he  writes,  "  say  that  there  is  no  coal  in  Jessalmer,  but 
that  is  the  extreme  limit  my  observations  allow  me  to  go 
to."     An  unscientifically  safe  limit  it  is  by  the  same  token. 

New  Agricultural  Imi'lement.s.— Among  the 
several  implements  siibmitted  to  the  Department  of 
Agriculture  and  Land  Records  for  trial  during  the  year 
1,S87-S8,  the  following  were  favorably  reported  upon  by  the 
Collector  of  Monghyr  and  the  Sub-Divisional  OflScer  of 
Mudepura :  Sealy's  patent  turn-over  plough,  which  turns 
up  the  soil  to  the  depth  of  8  or  9  inches,  and  so  does  away 
with  hoeing.  It  is  manufactured  by  Messrs.  E.  Seah^fe  Co. 
Motiharec  and  used  by  several  indigo-planting  firms.  Piice 
Rs.  5-8.  The  Koontee  plough  valued  at  Rs.  2-8,  manu- 
factured by  the  same  firm  for  up-rooting  jungle  of  all 
kind.s.  It  i^  used  by  some  Indigo  planters  and  found  suc- 
cessfid.  The  other  ploughs  with  one  exception  are  too 
expensive  for  the  Indian  ryot,  and  are  not  likely  to  be 
taken  to  favorably. 


R.WEEGUXGE  Pottery.— We  are  glad  to  find  that 
Messrs.  Burn  and  Co.'s  stoneware  glazed  pipes  are  likely 
to  be  enteusivcly^  ^.'.JlE^jaaJi  ^"r  irriga.t.ir.n  purposes  in 
ately  given  a  concessioT^^omcAmencans    lor  ine  .^lu..  i 


DaCOITS  .\Sj'     inr.      KiiOiA      .-^  i  .\  i  i.     K.\li,W.iV. — Thc.se 

wretches  are  making  a  new  departtire.  On  1st  July  they 
attempt<Hl  to  wreck  the  up  mail  train  from  Rangoon  to 
V-  -  '•'■■'■,•  the  tools  belonging  to  a  permanent-wa}- 
men  and  taking  them  away  some  dis- 
tance, while  the  rest  of  thegjuig  took  up  a  j)air  of  rails 
with  their. sleepers  at  113th  mile  near  Zcgone,  removed 
«?no  rail  from  a  bridge  in  that  locality,  and  cut  the  tele- 
graph wires.  Timely  intimation  having  reached  the 
aiithorities,  a  special  engine  with  jwlice  was  sent  to  act 
as  pilot, — and  it  got  derailed  when  it  arrived  at  the  spot ; 
the  pMwengers  were  transferred  tti  the  down  train,  who '^g  of  ^'"''^•'^i'l'" '^^clls.  The  concessionaires  have  the  right 
proceed  to  Prome,  while  th"  'n>  r.t"n>..i)  ulii,  tl,,,  Pronie  )f  sinking  wells  in  any  part  of  Persia  on  ground  belonging 
paascngcre  tn  Rang<x)n.  o  Government,  and  will  have  certain  rights  on  any  land 

-,  _,,,,.._,„.         ^         ;hey  reclaim  and  put  under  irrigation,   and  be  able  to  sell 

Army   NEW^-The   following  18  Royal  Enguicer  Corps  ,,ater  which  they  bring  to  the  surfocc   by    means  of  their 
newH.-Colonel    R      O.      \\,x.lthorpe,     c.«..     recently^,!!,.     An  American  hydraulic  Engineer    will    soon    be 
retnmed  from  Bengal,  has  been  posted  to  the  India  OfficeL,t  to  prospect 
fttr  special   duty.     Movements    ordered  : — Brevet    Major 
■  ■    M.  G.  Talbot  from  leave  on  return  from  India 
-     i      E.,    Chatham.      Ordered     Home: — From 
Major  A  De  V.     Brooke.    Embarkation : — 
Captain    C.     Wilkinson.       The    last 
William  Perciva!  Tomkins  (late  Bengal) 
to  be  IJeat-col,  vice  Col.  J.  P.   Steel,  removed  to   the  ,    ,    . 

T    ••      '•       n,y.  List  Capt  and  Brevet  Major  St.  George, °  '^''''^  durmg  the  wet  weather, 
o  the  major  vice  W.   P.  Tomkins  flate  Ben-t^  ^^'^'^'  ^"^^"ding  l^'^g  '"est,  du 


Hong-Kong: 


major  vice  W.   P.  Tomkins  (late  Ben 
galX     Lieut   Hampden    Hugh   Massy   to  be   capt,  vice 
Brevet  Major  St  G.  C.  Gore 


y-     WATEit-RippLV.— In     respon.se    to    th^ 

■  '»f  the  Ma^lras  Government  offering  prizes  of  k 
R*.  2.000,  twenty  essays  in  all  have  been  received,  ainf  inter. 

■    ■  If    of  th.,' Honorable    Colonel  J.  O. 
i  rhompson  and   Lieutenant-Colonel 

C  Bowen,  all  of  the  Royal  Engineers,  have  been  inspecting 
f'.r   the   jmM,   fortnight  nil    the  gatherinir   trrounds   nnrl 


SiNi)    PisHiN     Railway.— A   correspondent  wires  to 

18  that  in  the  articles  on  this  line  in  London  Engineering 

'ere  is  a  strange  omission  of  the  rainfall  in  the  compari- 

n  with  the  Ceylon  line.     He  .says  that  the  contractor 

the  latter  line  told  him  that  nearly  half  of  the  time  of 

e  construction  was  wasted  owing  to  men  being  unable 

The  total  period  was 
ring  which  no  work  was 
lone  for  want  of  money. 

commencement  of  the  next  rains,  to  enable  the  Mun 
cipality  to  exterminate  the  ghastly  night-soil  cart 
Messrs.  Shone,  Ault,    Hughes   and     Lancaster,  the  coi 


pMt  fortnight  nil  the  gathering  grounds  and, 
■Ir.inage  ba«iiH  around  Bangalore,  alluded  to  or 
recommended  in  the  several  essays.  General  Fischer 
aad  the  Myuon.-  Engineers  are,  a«  might  be  expected 
from  their  kijowledge  of  the  country  among  the  best 
of  the  c<jmpetitf*r8,  but  one  or  two  others  might  be; 
upotted  for  e«ays  of  great  merit,  and  among  the  latter'' 
MmmIs    Mr.  Garrett,  Executive  Engineer  of  Bel lary. 

.    The  Ivdian  GboivOgicat.  Survey.— To  the  iRsue  of  the; 
7?<'orrZ«  for  February  la«t  Mr  Middlcmiss  and  Mr  E.  jj 


y — ^  \*citkv 


A  11 


VuO 


l-^ast  Iu(li;i  liailway  Company  at  any 
price;  the  Government  of  India,  with  more  rea.son  on 
their  side,  regard  those  of  the  North- Western  State 
Radway  as  having  the  better  claim  to  be  considered : 
nor  18  it  held  desirable  that  the  East  India  Company 
alrea/Jy  unmanageably  strong,  should  be  allowed  to 
extend  its  operations  beyond  their  present  limit.  We 
tnist  to  find  our  Public  Works' Minister  as  obstinate  as 
a  good  wcasion  merits.  But  we  have  found  him,  to  our 
cfjst,  more  inclined  the  other  way. 

The    New    Watkin     Aneroid     BAROMETEii.-This 
wonderful    instrument  is  the  invention  of  Major  H.  S 
Watkin,  R.A.,  (the  inventor  of  the  famous   Range  Finder, 
and   many  other  instruments  adopted  by   the    English 
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War  Office.)  and  has  ouly  just  been  patented,  the  sole 
right  of  manufacture  being  entrusted  to  Mr.  Hicks, 
who  is  also  the  maker  of  the  Watkin  Range  Finder,  &c. 
It  is  well  known  that  Aneroids  have  been  made  of  all 
sizes  from  3  feet  to  i  inch  in  diameter ;  the  length 
■of  the  divisions  on  the  scale  representing  inches  on  the 
mercurial  barometer  have  also  been  varied  to  suit  differ- 
ent purposes  ;  but  inasmuch  as  there  was  only  one  circle 
of  figures,  either  the  number  of  inches,  and  therefore 
the  extreme  height  at  which  the  instrument  was  avail- 
able had  to  be  restricted,  or  the  dimensions  of  the  scale 
contracted  in  order  to  obtain  a  longer  range.  Major 
Watkin's  patent  index  gets  over  this  difficulty,  and  an 
open  scale  can  now  be  obtained  combined  with  great 
length  of  range.  Thus  in  the  4-inch  Patent  Aneroid 
1  inch  on  the  mercurial  barometer  can  be  made  to  re- 
present from  4  to  10  inches. 

Madras  Drainage  Scheme. — The  drainage  scheme  is 
the  work  of  Mr.  Jones.  It  was  brought  forward  by  him  in 
1879,  and  repeatedly  considered  between  then  and  1882, 
when  the  work  was  begun.  The  first  portion  was  opened 
in  1884,  and  although  as  yet  all  the  sewage  does  not  run 
into  the  new  sewers,  a  great  deal  of  it  is  conducted  to  the 
new  pumping  station,  and  is  driven  from  thence  to  a  dis- 
tance of  two  miles  to  the  north  of  the  City,  where  it  is 
distributed  over  a  large  farm.  The  surface  drains,  which 
have  so  very  much  improved  the  streets  of  Black  Town, 
have  not  yet  been  joined  on  to  the  sewers,  for  technical 
reasons.  As  soon  as  each  sewer  and  the  drains  belonging 
to  it  have  been  completed  and  tested,  the  junctions  will 
be  made,  and  there  seems  no  reason  for  apprehending  that 
the  scheme  will  then  prove  a  failure.  The  opinion  of 
■Colonel  Pennycuick,  who  was  deputed  by  the  Government 
to  inspect  and  report  upon  it,  is  strongly  commendatory. 
The  whole  scheme  of  Madras  drainage  was  enquired 
into  12  years  ago  by  Mr.  Clark,  who  designed  and 
carried  out  the  drainage  works  in  Calcutta.  His  sugges- 
tions, no  doubt,  received  every  attention  before  the 
existing  scheme  was  adopted.  There  is  therefore  so 
much  the  less  reason  for  the  employment  of  another 
drainage  expert  now  as  was  recently  suggested. 

Petroleum  in  the  Punjab. — Under  the  recent  agree- 
ment between  the  Secretary  of  State  and  Mr.  John 
D.  Noble  of  Petrolia,  the  latter  is  to  have  the  right  of 
prospecting  for  petroleum  in  Northern  Punjab.  He  is  to 
be  allowed  to  select  five  blocks  of  land,  each  with  sides 
4  miles  long  or  16  square  miles  of  area.  Each  block  to  be 
locally  distinct  from  the  rest,  the  balance  of  the  area 
being  available  for  Gvernment  or  anyone  else  to  operate 
on.  He  is,  during  the  next  two-and-a-half  years,  to  sink 
not  less  than  ten  experimental  wells  of  500  feet  deep,  the 
Government  to  allow  him  Rs.  2,500  as  compensation 
towards  meeting  the  loss  on  such  of  the  ten  as  have  to  be 
abandoned.  The  sole  right  to  extract  oil  from  the  suc- 
cessful well  is  to  be  continued  to  him  for  50  years 
from  the  present  year,  he  paying  to  Government,  as 
royalty,  the  value  of  one-twentieth  part  or  Rs.  3  for  every 
315  pounds  weight  of  crude  oil  removed  from  the  site. 
If  the  operations  are  successful,  the  concessionaire  is 
within  five  years  to  establish  refining  works  at  Rawal- 
pindi, or  some  other  suitable  place  on  the  North- Western 
Railway ;  the  Government  to  provide  20  acres  of  laud  for 
the  purpose,  to  purchase  annually  not  less  than  800  tons 
of  lubricating  oil  at  a  stipulated  price,  and  to  carry  all 
the  nianufacturcd  products  at  specially  favorable  rail- 
way rates. 


Current  £it{MS. 


Lighting  Dacca  with  gas  cost  Nawab  AhsumiUa  Es.  1,50,000. 

The  Railway  Oonfereiiee  at  Simla  will  probably  be  postponed 
till  Sejiteniber. 

The  My.sore  Durbar  has  sanctioned  Rs.  27,632  for  restoring  the 
Viruiiakshipur  Bandur  Tank  of  the  Closepet  Taluq. 

Colonel  WooDTHORrE  takes  charge  of  the  Intelligence  Branch, 
Quartermaster-General's  Department,  from  Colonel  Bell,  who  goes 
on  leave. 

A  PROPOSAL  is  under  consideration  to  leave  certain  departments 
of  the  Supreme  Government,  such  as  the  Telegraph  Department, 
permanently  at  Simla. 

The  Railway  line  between  Dhak  and  Khusha,  on  the  Sind- 
Saugor  section  of  the  North-Western  Railway,  was  damaged  by 
floods  on  the  4th  instant. 

The  quantity  of  cotton  shipped  from  the  port  of  Bombav  dur- 
ing the  niontli  of  May  was  177,042  bales,  weighing  69,375,214 
lbs.  and  valued  at  Es.  1,76,98,236. 

A  RIVAL  telephone  company  in  Burma  has  obtained  sanction 
from  the  local  Government  to  o])eii  out  a  new  line  in  opposition 
to  the  Oriental  Telephone  Comiiany. 

It  has  been  decided  to  construct  a  ))ipe  for  the  conveyance 
of  petroleum  from  Khatum  to  Sibi,  a  distance  of  about  40  miles. 
The  cost  is  estimated  at  2^  lakhs  of  rupees. 

The  total  profits  on  the  year's  .Jail  Manufactures  came  to 
Rs.  2,42,741,  against  upwards  of  three  lakhs  in  the  previous  year, 
the  difference  being  fully  accounted  for  by  the  .Jubilee  remissions. 

Traffic  on  the  Sind-Pisliin  Railway  has  been  suspended  for 
ten  days.  A  small  flood  has  washed  away  three  40-foot  spans. 
The  piers,  having  no  foimdations,  have  disappeared  down  the 
stream. 

We  understand  that  a  series  of  works  on  Photography  by 
Lieutenant-Colonel  J.  Waterhouse,  Assistant  Surveyor-General, 
will  be  published  from  time  to  time  under  the  orders  of  the 
Government  of  India. 

Planters  in  the  Teesta  are  inconvenienced  by  the  Sikkim 
expedition  and  all  its  works.  The  military  authorities  are  offering 
the  seductive  sum  of  fifteen  rupees  per  month  for  coolies,  with 
the  result  that  the  latter  are  quitting  the  gardens  without  furlough. 

The  election  of  a  successor  to  the  late  Sir  Frank  Souter  on  the 
Bombay  Town  Council  took  place  at  a  meeting  of  the  Corporation 
last  week,  with  the  result  that  Major  Selby,  r.e.,  received  30  votes 
and  Mr.  Geary  20.  The  former  was  accordingly  declared  to  be 
elected. 

We  learn  that  funds  towards  erecting  a  memorial  to  the  Engineers 
of  the  Irr-iwaddy  Flotilla  Company,  who  have  rendered  good 
service  and  died  in  Burma,  are  being  raised  by  members  of  the 
Engineei-s'  Society  in  Rangoon  [and  those  employed  in  the  Dalla 
Dockyard. 

The  Madras  (Government  have  directed  the  building  of  the 
Victoria  Hospital  for  caste  and  Gosha  women,  Madras,  to  be 
carried  out  by  the  Consulting  Architect,  the  contribution  on 
account  of  the  Public  Works  establishment  Ijeing  fixed  at  five  per 
cent,  on  the  estimate. 

The  works  on  the  Assam-Behar  State  Railway  are  going  on 
rapidly.  About  thirty-nine  miles  were  open  for  traffic  in  April 
1887,  and  thirty-nine  miles  in  February  last.  A  further  length, 
be  it  said  to  the  credit  of  Mr.  F.  B.  Walker,  the  Engineer-in-Chief 
of  the  line,  will  be  opened  shortly. 

Mr.  Nobel,  who  has  settled  the  matter  of  exploitatien  of  petro- 
leum in  the  Punjab,  has  been  allowed  to  assign  a  portion  of  his 
rights  and  interests  to  Messrs.  Townsend  Brothers  and  to  Mr, 
McLellan  of  Karachi.  Mr.  Nobel  is  leaving  by  next  mail  in 
search  of  the   plant  and  workmen  from  Canada. 

The  memorial  at  Darjeeling  in  honor  of  the  late  Sir  Ashley 
Eden  is  to  take  the  form  of  an  ornamental  fountain  on  the  chowras- 
ta.  Rs.  3,000  has  been  subscribed  for  the  object,  and  the  whole 
of  the  amount  has  been  handed  over  to  Mr.  E.  .J.  Martin,  one  of 
the  members  of  the  Memorial  Committee,  with  full  authority  to 
spend  it  on  the  fountain. 

The  forthcoming  Poona  Fine  Arts  Exhibition  jjromises  to  be 
a  grand  affair,  as  we  learn  that  the  Governient  of  India  and  the 
other  local  Governments  have  promised  their  cordial  sujiport.  The 
Maharaja  Holkar  and  the  Mill  Owners  Association  have  each 
subscribed  a  sum  of  five  hundred  rupees  for  the  same.  Negotia- 
tions are  in  progress  with  the  Railway  Company  for  conveying 
articles  for  the  Exhibition  free  of  charge. 


M 


INDIAN  ENGINEERING. 


[July   14,  '88. 


Jcttcrs  to  the  Oitor. 


n*  Editor  imiim  H  to  b* 


'.III  /.It  (ioftnot  holii 
corrifpoi'den  ts.  ] 


SiK. 


TSt-ni!\i  ^Ti.iv  WANTED. 

uu"  the  ilt'noriplion  nf  the  hot 

•ircn, .  , , ut^auil  the  w»v   it  works.    If 

be  could  add  a  cwction  d  the  ongiue  I   should  be  thHiikfiil  to  him. 

Hot  a  IK. 
OiAXDnuiAOORK,  ;  July  0,  lASS. 


THE  SK\ 
Sib,— In  Mr    - 
vppmxfA  in  V 

otir  R«iie»>. 


li(]r»in>  tixo  many,  uui 
DmIMb**  or  omr  a*ii< 
brMka^es  ^? 
M    a    matt 
••■tt'.  " 
tlMfKf 


OK 


u-llt 

-    of 


Calcctta, 


THK  FORT  OF  MYSORE. 

uticle  on  the  alwve  subject,  which 

I'lth   iiltiiuo,  mention    is  made    of 

■  ■Ii.iiii.i '.'    iiiiies,  and  the   writer 

wei-e  no  great,   that 

.       iisli  pijies  ha<i  hevn 

hax  i-aiiNetl   tw   some    surprise,   as 

:;n.v|s   between    Raiieejjunfie    and 

^•>ve,  much  stronger  than 

tiirerXand   ct>n»e(}ncntlv 

1  tile  Kii^jlidh  iiiiportmi  piftes,  and, 

informed  that  tlie  pipes  which  we 

/'C  hreatagen.     We, 

I  ed  In,   mu.Ht   have 

■  I  ■■!    iii-iiiiii  u-iii  uiini  Illation,  and  (>endinfj 

h  we  are  now  writing  to  Mr.  Standisli  Lee, 

vou  will  give  publicity  to  this  letter. 


Bins  &  C'c 


P   W.  D.  E.STABLI.SHMKN'T  CHARGES,  PUNJAB. 
8l_«,— In  theae  da.\-»  of  financial  pre.isTire  allow  me  to  invite  at- 
teatiafi   to  the  following  fact*  and    fignivs  relative  to  the  above 
iuui«d  aabject : — 

Rs. 
1,04,1.'«2 

S0,0fi4 

S,.")  1,000 

B2,400 

.I^OTO 

87CSO 
1.1."), «00 

3.'>,648 
fi.204 
.•i.-^OO 
4,f).'?2 

n,24,cno 


OiBcr 
3  Su]- 

1- 
I  . 

I,.u- 

T.-.,r. 


lid  Secretary- 

:  s  with  their  Office  Establish- 

int   Engineers     ... 

-liment 

■liment 


K-'  >)>li«bii>ent  of    Executive  and   AsaiHtant   En- 


T 
K 

M 
I'. 
<*ivil  Uttictni'  Xcc 


•s  and   official  |wistage. 
Eatablishment 


nen 


Grand  Total,  Establishment.s 

The  BiHlget  E«tintat«  for  Original  Work's  during  18«7-8ft 
For  Rejwira,  18S7-«8  ... 


R,."J0,4OO 
12,.')0.()00 


Ttie  R«fabI!xhmMnt 


20,Hfi,400 
0,24,000 


nf-vi-r    «/■*»«: 


•|THTT!i;.'H|.H,..| 


C.  B.  and  K.-T*.-*'.  to  the  Knitire«(s  ! 


Total  estimated  ex|M>nditnre 
f"i  til.-  Direction  and  Execution 
rks. 

•f  tulrhn   plaster,   gobree  leeping  and 
n:t«irH  to  rr«id«  anil  bridges  which,  as  a  mle, 
during   his    t<'nnre   of    office,  the 
«ars  to  l)e  out  of    all   proportion 
-"  Direction  "  of  Lutdia  jil-isters, 
I    road  mending  can   hardly 
i..ition    for  a  Genei-al  Officer 
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exti-aoiilinary  points  of  dilTerenee  in  tlie  construction  of  the 
Madr.us  and  Colomlxi  breakwaters  ?  Is  it  true  tliat  the  latter  h.as 
a  fouiulation  of  gmnite  of  some  bW  feet  width,  which  is  diniiiii.shed 
by  a  gradual  curve  to  the  vi.sible  top  width?  In  the  Colombo 
breakwater  the  courses  of  blocks  are  laid  at  a  con.sideiable  aiigle 
to  the  vertical  and  break  joint.  Tu  tlic  Madras  cnse  tlie  joints  are, 
I  believe,  vertical  and  do  not  break  joint.  This  has  been  reporte<l 
but  seems  incnnlible  Some  of  your  Madras  correspondents 
can  no  doubt  answer  these  queries.  The  widtli  of  Madias  break- 
water is  also,  I  believe,  much  less  than  that  at  Colombo. 

A.  H.  Masos, 

Executive  Engineer. 
Daj 
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these   works   have  already  appeared  in 


PRIZE  COMPETITION. 

Sir, — We  have  the  honor  to  address  to  you  a  copy  of  a  prize  com- 
petition programme,  with  translation  into  English,  for  a  practical 
manual  of  building  liygieiie  in  Dutcli-Ea.st-Tndia,  issued  by  our 
Association,  the  contents  of  w-hich  we  beg  you  to  announce  in 
your  much  esteemed  .Tournal. 

The  Board  of  the  Royal  Institution  of  Engineers, 
Dutch  Kast-India  Section. 
F.  Reskie,  U.-CoL,  R.E., 

President. 
J.  Fbenkei,  Lt.,  HE, 

Secretary. 

Batavia  ;  June  7,  1888. 

PR0(!RAMMK. 

TuF.  Royal  Institute  of  Engineers,  nutch  East-India  .'section  at 
Batavia,  offers  a  diploma  and  a  prize  of  five  Imndred  guilders  for  a 
practical  iiiaiiunl  for  the  application  of  hygiene  on  buihiing  in  Nether- 
iaiids-Iiulia.  judged  worth  awarding.  The  Association  for  the  Advance- 
ment of  .Medical  .Science  in  Netherlands-India  adds  a  sum  of  five  hun- 
dred guilders  to  tliis  prize. 

The  judges  will  be  composed  of  three  members  of  the  Royal  Insti- 
tute of  Kngiiieei's,  mid  two  niemliers  of  the  Medical  Association,  cliosen 
by  their  boards.  The  manr.al  may  be  written  in  the  Dutch,  French, 
German  or  English  languages,  the  competition  is  open  to  all. 

All  luanusoripts  must  be  sent  prepaid  so  as  to  reach  the  Secretary  of 
the  Kast-Indian  .Section  of  the  Royal  Institute  of  Engineers  at 
Batavia  not  later  than  the  1st  October  1889.  They  must  not  be  in  the 
author's  own  handwriting. 

If  a  competitor  makes  himself  known  in  writing  or  in  any  other 
way  Iwfore  the  award  is  adjudicated,  he  will  be  deprived  of  the  prize, 
although  having  merited  it. 

Each  manuscript  is  to  be  signeil  with  a  mark  or  proverb  and  accom- 
panied by  a  settled  note,  on  which  is  written  outside  the  same  mark  or 
proverb  and  a  distinct  mark  for  reclaiming  them  within,  making  known 
the  name,  quality  and  residence  of  the  competitor.  After  the  examina- 
tion of  the  received  munuscripts,  \\hich  mtist  be  ended  before  the  1st  of 
April  ISJH),  they  will  he  laid  with  report  of  the  judges  at  public  insight 
in  the  rooms  of  the  Royal  Institute  during  a  month. 

Una«arded  manuscripts  will  be  during  six  month  at  the  disposal 
of  the  competitors  The  copyright  of  the  awarded  treatise  will  become 
the  property  of  the  Institution. 

Coinpctitiors  are  totally  free  in  the  treatment  of  the  subject  ; 
however,  they  are  advised  to  consider  the  utility  of  so  dividing  the 
manual  in  parts,  that  it  might  be  possible  to  dispose  of  one  or  more  of 
those  single  parts  by  special  arrangement. 


■VI  It 


WANTED-AN  ENGINEERING  LABORATORY. 

Sir, — When  looking  around  with  a  professional  eye,  one  is  fre- 
quently struck  with  the  casual  manner  in  which  things  are  done  in 
this  country  :  we  have  only  to  observe  the  indifference  displayed  in 
the  .selection  ofbuihling  materials  to  find  one  out  of  many  proofs  of 
this  fact.  It  is  not  in  the  case  of  large  works  that  tlie  indifference 
is  so  ajiparent — though  even  there  all  is  not  done  that  might  be 
done  :  but  it  is  in  ordinaiy  everyday  work  that  either  no  check 
is  ha<l,  or  that  the  check  is  of  hardly  any  value. 

It  is  well  known  tliat  adulteration  is  very  largely  practised  in 
Calcutta.  In  the  case  of  lime,  for  instance,  this  fraud  goes  on 
to  a  veiy  wide  extent,  and  it  is  impossible  to  be  too  careful  when 
obtaining  supplies  of  this  material.  The  usually  ajiplied  tests 
consist  in  placing  a  .small  quantity  of  the  lime  in  a  tumbler  or 
bottle  of  water,  stirring  it  up,  letting  it  .stand  a  while  and  then 
pouring  off  the  water,  and  the  sediment  which  is  left  is  supposed 
to  indicate  the  propoition  of  impurity  contained  in  the  lime  ;  the 
other  test  is  performed  by  tasting  the  lime  and  noticing  the 
degree  of  acidity.  Now  these  are  ?•«•?/  ri»i(jh  tests,  and  cannot  be 
relie<l  upon  to  determine  the  admissibility  of  a  lime  ;  besides  con- 
sidering the  importance  that  .should  be  attached  to  the  strength 
of  mortars  in  localities  like  Lower  Bengal,  where  the  soil  is  allu- 
vial and  yields  unevenly,  no  supei-ficial  tests  as  to  the  value  of  a 
'matrix'  shoidd  for  a  moment  be  allowed. 

Tlien,  again,  take  the  supply  of  Portland  cement — a  material 
of  high  importance,  to  the  Engineer— we  find  White  Brother's 
Francis's,  (Jillingham's,  &c.,  having  advocates  eacli  fully  persuaded 
that  the  kind  he  uses  is  better  than  the  rest:  (here  would,  as  a 
matter  of  fact,  be  very  little  to  choose  between  the  productions  o 
the  best  firms,  provided  there  was  no  difference  iu  the  liandling  of 
the  barrels  from  the  time  of  leaving  the  factory  till  they  reached 
the  consumer.     B\it  what  is  so  reprehensible,   is   the   practice   a 
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tnisting  to  the  niakei-'s  label  being  intact  on  the  barrel,  and  not 
even  taking  the  piecautioii  of  obtaining  supplies  from  a  tnist- 
worthy  lirui.  A  barrel  of  cement  may  have  been  originally  ver^- 
good,  but  have  become  almost  useless  through  being  kept  in 
damp  rooms,  oi'  by  exposure  to  the  weather,  or  even  by  long 
storage. 

What  is  wanted  for  the  satisfaction  not  only'of  Govei-nment, 
but  of  the  Engineering  profession  and  the  public  generally,  is  a 
laboratory  where  the  titness  or  otherwise  of  a  building  material 
can  be  tested.  Such  an  institution  becomes  more  iiece.ssary  every 
day,  owing  to  the  increase  of  building  operations  in  the  metrojiolis, 
and  the  necessity  to  keep  a  check  upon  the  work  carried  out  and 
the  materials  employetl  by  coutractoi-s,  &c.,  lx)th  in  Calcutta  and  in 
the  districts. 

Later  on  it  miglit  be  interesting  to  your  readers  to  discuss 
"what  such  a  Laboratory  might  consist  of. 

Science  and  Art. 


PROVINCIAL  RAILWAYS  IN  BENGAL. 

Sir,— In  your  issue  of  the  23rd  June  your  correspondent  "  Non- 
Eegulation"  says  that  the  late  visit  of  His  Honor  the  Lieutenant- 
Governor  to  Chota-Nagpore  has  not  been  unfruitful  in  the  improve - 
ment  of  the  material  condition  of  that  inaccessible  country.  His 
Honor  has  .seen  for  himself  the  great  wants  of  the  country,  and 
has  ordered  the  execution  of  extensive  public  works  in  the  shape 
of  roads  and  bridges,  and  has  promisetl  all  that  he  can  ikj 
towards  opening  out  the  country  to  feed  the  Bengal-NagpoJfe 
Railway.  For  a  ruler  to  undertake  such  trying  journeys  under 
the  grilling  hot  8uii  to  look  for  himself  the  pressing  wants  of  a 
country  is  a  matter  of  no  small  congratulation  to  the  province 
whose  destiny  he  sways.  From  this  it  can  be  inferred  that  other 
parts  of  the  pi'ovince  under  his  Honor's  administration  which  are 
suffering  from  a  sad  want  of  the  means  of  communication,  may  in 
their  turn  claim  a  fair  chance  of  their  wants  being  looked  into. 
The  south-west  iJart  of  Bengal  comprising  the  sub-divisions  of 
Jehenabad,  Bishenpore  and  Bankurah  in  the  districts  of  Hooghly 
and  Burdwan  apd  Bankuiuh  have,  owing  to  their  difficulty  of 
access,  not  been  visited  by  any  Lieutenant-Governor  I  believe. 
The  f-'irmidable  River  Daraoodah,  which  has  to  be  crossed  when 
attempting  a  jouniey  to  the  country  above-named,  stands  in  the  way 
of  the  idea  ever  being  realised.  Evei-y  discoui-agenient  is  very 
likely  placed  in  the  development  of  the  place  should  it  even  ever 
occur  in  the  mind  of  any  official.  It  is  therefore  very  desirable 
that  if  in  his  autumnal  tour  His  Honor  made  it  a  point  of  visit- 
ing thio  ^MLi  vf  llic  country,  he  could  see  for  himself  the  real  state 
of  affairs. 

The  foiTuidable  rivers  Damoodah  and  Darkepur,  which  are  broad 
dry  sandbeds  in  the  hot  weather,  and  swollen  torrents  in  the 
rains,  have  rendered  the  existence  of  the  present  district  roads  of 
the  country  entirely  useless.  Cart  traffic  is  difficult  at  all  seasons  at 
the  crooaiiigo  ui  ihcse  rivers,  and  hence  it  is  that  the  triule  of  the 
country  is  always  in  a  dormant  state,  and  is  gradually  falling  into  a_ 
final  collapse.  Nothing  short  of  a  Railway  can  remove  the  difficulties 
under  which  this  part  of  Bengal  has  from  time  immemorial  been 
laboring,  and  it  is  high  time  when  North-East  and  Central 
Bengal  are  i-eaping,  and  the  hitherto  inaccessible  country  of  Chota- 
Nagpore  will  before  long  reap,  the  full  benefits  of  rail  communica- 
tion, that  this  part  of  His  Honoi-'s  jjrovince  shoulil  remain  as  be- 
nighted as  it  was  under  the  Mahomedan  rulers  of  the  country. 

We  have  now  Mr.  Martin,  an  eminent  Railway  Engineer,  alive 
to  the  benefits  of  a  Railway  as  head  of  the  Railway  administration 
of  the  province,  and  we  trust  that  he  will  advise  His  Honor  to 
undertake  the  extension  of  the  Tarkessur  Railway  to  join  with  the 
Bengal-Niigpore  line,  and  thus  open  out  a  country  which,  though 
fertile,  sutlers  from  extreme  inaction  in  trade  owing  to  the  formid- 
able difficulties  natui-e  has  saddled  it  with. 

South- West  Bengal. 


THE  MASONRY  BRICK  PEST. 
SlE, — I  have  read  with  great  interest  an  article  by  Mr.  Jas. 
Oleghom  on  the  above  suliject,  and  noted  that  the  mollusk  in  ques- 
tion has  been  described  as  of  the  family  Pholndidre.  Upon  refer- 
ring to  "  Notes  on  Building  Construction,"  Part  III.,  Rivington's 
Series,  I  find  the  "  Pliolas  dactylus "  spoken  of  as  a  boring 
mollusk  foimd  in  sea-water,  which  attacks  limestone,  hard  and 
soft  argillaceous  shales,  clay  and  sandstones.  It  also  attacks  wood, 
but  not  granite.  Mr.  Cleghoru's  pest  is  evidently  a  relation. 
These  mollusks  are  said  to  bore  vertically,  whereas  the  animal  in 
question  bored  "  at  right  angles  to  the  face  of  the  brick.  "  This 
is  only  natural  to  effect  an  entry,  and  these  Indian  mollusks  may 
perhaps  tend  to  bore  vertically  after  getting  into  the  interior  of 
the  brick.  Quoting  from  above  book  we  read  : — "  By  some  it  is 
supposed  that  they  secrete  a  corrosive  juice  which  dissolves  the 
stone  ;  others  consider  that  the  boring  is  mechanically  done  by 
the  tough  front  of  the  shell  coverins;  the  pholas.  These  animals 
are  generally  small,  but  sometimes  attain  a  length  of  five  inches. 
The  softer  the  rock,  the  bigger  they  Ijecome.  The  shale  beds,  on 
which  was  founded  the  quay  wall  at  Kirkcaldy,  were  so  perforated 
by  pholadps  that  they  crushed  under  the  superincumbent  pressure 
and  a  settlement  resultwi.  The  most  notable  instance  of  injury 
done  by  pholades  is  at  Plymouth  breakwater,  where,  in  conse- 
quence of  their  attacks,  the  limestone  blocks  had  to  be  replaced 
l)y  granite."  Tlie  plan  suggested  by  Mr.  Cleghorn  of  forming 
bricks  with  a  receptacle  to  contain  wat«r  would  probably  fail,  as 


the  mollusks  would  bore  the  outside  wall  of  the  hollow  brick,  and 
uj)on  reaching  the  interior,  the  water  wouhl  of  course  fiow  out. 
Copper  sheathing  wouhl  i)robably  be  eft'ectual  only  for  a  short 
time,  as  the  mollusk  would  very  likely  get  between  the  joints  of 
copper  sheets  in  its  young  stage.  Moreover,  the  sheathing  would 
decay.  The  best  way  for  keeping  off  the  "  teredo  navalis"  from 
timber,  is  Bethell's  creosoting  process,  and  the  probability  is  that 
some  cement  having  tar  as  one  of  its  ingredients  would  be  found 
distasteful  to  Mr.  Cleghorn's  mollusk.  A  rough  asphalte  is  often 
formed  of  sand,  lime  and  tar,  sufficient  tar  only  being  used  to 
form  a  matrix.  As  the  cement  for  repairs  in  question  would  have 
to  set  between  tides,  some  Portland  cement  might  be  added  in 
place  of  lime,  but  Mr.  Cleghorn  will  know  how  to  do  this  best. 
Tlie  plan,  of  course,  is  to  use  a  material  for  facing  the  wall  ex- 
posed between  high  and  low  water,  which  these  mollusks  do  not 
like  or  cannot  get  through.  Granite  would  answer  the  purpose. 
May  I  suggest  the  method  of  getting  various  kinds  of  the  best 
hard  building  stones  and  materials  ol)tainable  in  India,  and  ex- 
ix)sing  them  in  the  same  position  exactly  as  the  bricks  in  q\iestion, 
and  noticing  the  destroying  power  that  this  Indian  mollu.sk  has 
on  each  particular  kind.  Such  experiments  would  be  of  great  use 
to  the  Engineering  world.  Would  laterite  with  its  large  percentage 
of  iron  be  of  any  use  ?  It  is  piobably  too  soft,  but  might  be  given 
a  trial,  with  granite,  trap,  &c.  Ordinary  asphalte  would  probably 
suit  tlie  purpose  if  it  could  be  made  to  adhere.  A  coat  of  coal  tar 
laid  on  at  once,  and  renewed  when  neces.sary,  woxild  prove  in  a  few 
months  whether  these  mollusks  could  be  kept  away  by  using  a 
cement  mixed  with  tar  and  sand. 

No — Sam. 


THE  BENGAL  NAGPUR  RAILWAY. 

Sir, — Tlie  introduction  of  the  Railway  system  into  India  dates 
back  but  a  few  years — so  few,  that  there  are  some  of  those  who  wit- 
nessed its  introduction  still  living  in  the  country.  And  the  mar- 
vellous rapidity  of  its  development,  growth  and  extension  is  a 
matter  for  speculative  thought.  The  giant  limbs  of  that  system 
now  traverse  the  length  and  breadth  of  this  great  Empire,  and 
each  throb  of  its  mighty  pulse  is  possessed  of  such  vital  jiower, 
tliat  the  cost  of  its  maintenance  shrinks  into  insignificauce  when 
compared  with  its  financial  results,  and  the  vast  commercial  and 
political  influence  it  bears,  not  only  to  the  so  oft-quoted  9")  millions 
of  inhabitants  of  the  country,  but  also  to  some  of  the  greatest 
nations  of  the  earth. 

I  have  travelled  over  most  of  the  principal  Railways  in  India, 
and  from  experience,  and  personal  acquaintance  with  employes  on 
the  different  systems,  have  had  an  opportunity  of  experiencing 
not  only  the  comfort  and  well-fare  provided  for  travellers,  but  of 
learning  something  of  their  internal  management.  .  It  is  this  ex- 
perience and  knowledge  that  induces  me  to  jot  down  a  few 
observations  and  hints  in  regard  to  the  B.-N.  Railway,  in  the  \\o\xi 
thai  they  will  be  of  some  benefit  to  travellers,  and  its  employes 
hereafter. 

The  Railway  is,  I  believe,  designed  to  be  one  of  the  foremost  in 
India,  and  the  originators  of  the  scheme  intend  that  it  shall 
be  nulli  secundum,  either  in  point  of  commercial  importance,  or 
ill  its  internal  management  This  is  indeed  an  encouraging 
feature  of  its  conception  for  those  interested  in  its  development, 
and  for  the  Government  of  India,  to  contemplate.  And  not 
without  reason  ;  for  connected  as  it  will  be  with  two  of  the  oldest 
and  best  regulated  Railways  in  the  country — viz.  the  E.  I.  R. 
and  the  G.  I.  P.  Railways  that  tap  the  country  extending  from 
east  to  west,  and  that  run  into  the  very  heart  of  the  two  lead- 
ing cities  of  the  Empire — it  cannot  fail  to  benefit  by  the  connec- 
tion, and  eventually,  on  its  own  merits,  to  open  up  the  country — 
that  is  the  whole  of  the  Central  Provinces— through  which  it  will 
run.  This  country  is  rich  in  cereals  and  forest  produce,  and  its 
"dark  continental"  feature  has  long  lain  donuant,  while  more 
fortunate  provinces  have  already  experienced  the  boon,  and  reaped 
the  benefit  of  Railway  communication.  The  B.  N.  Railway  then 
is  well  adajited  to  dispel  this  donnancy — to  import  energy, 
vigour,  education  and  enlightenment,  for  the  want  of  which  the 
inhabitants  have  lived  content  with  their  uiidevelojjed  resources, 
and  almost  barbarous  simplicity. 

We  already  have  some  proof  of  the  sincerity  of  its  promoters  in 
wishing  it  to  be  a  first-class  Railway  when  we  see  all  the  material 
for  its  construction  being  brought  out  direct  from  home,  and  the 
high  hopes  entertained  of  it  by  the  Engineering  staff  employed 
on  its  construction  helps  to  inspire  a  confi<lence  in  the  object  that 
its  promoters  have  in  view.  But  not  the  least  important  object 
to  have  in  view  is,  the  system  of  management  uiuler  which  the 
Railway  on  its  completion  is  to  be  placed— as  the  basis  of  that 
system  will  really  be  the  foundation  on  which  its  future  success 
will  depend.  Not  a  success  merely  financially,  or  commercially,  but 
departmentally.  For  unless  the  deiiartmental  economy  of  the 
B.  N.  Railway  can  bear  comparison  with  that  existing  on  the 
leading  Railway's  in  India,  the  flattering  hope  that  it  will  vie  in 
reputation  with  those  Railwa\  s,  had  better  be  smothered  in  the 
bud. 

It  is  needless  to  criticise  at  length  the  economy  of  its  present 
narrow  gauge  section,  as  that  section  will  soon  be  merged  into  the 
broad  gauge  extension.  But  it  requires  no  microscopic  examin- 
ation to  lay  bare  its  existing  narrow  financial  policy.  For  the  small 
salaries  of  its  subordinate  staff,  and  the  imperfect  an-angements 
made   ior    travellers— which    are    sorely   felt,   in   the   want  of 
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refntthment  room*,  a    '  ■ ' 
raama,  Ac^— aiwak  t 

It   ^  ■■■"  '•  - pi.,.,,.~  ., 

Mat,  'niiniy  of  tin? 

Una,  A.- ^..  .v,iutatii>u  »f  (lie 

iBMirM  th«   eoaMMiM  ttiat    it 


Model  that  tlw  future  &  N.  Kailwav 


i.-iit   w»ter-8upi>lv    ill    waiting 

that  s<-on'. 
iTfiuatuit'  U>  iliactisw,  fi"  to  fort>- 
B.  X.  HailwHv  Hs  a  liiiia<l  i,'a\i};e 

man    at    tlie    lieliii    of     atfaii'^ 
will     Ik'  suili  as  to  i>.\tHlili.sli  tlie 


in  pi»gni»itii'iiitsl  to  Ik'. 

COMKT. 


Sir. -I  hav, 

in  A'<. ;■<••-/'. 
contA 


rntti 


lilt 


■th  twii 


It 


SIND-PISHIN  RAILWAY. 

I. 

iking  anv  ivjoimler  to  the  ri-ct'iit  nitiolos 

!  in   vour  i.Hinteiu|Kii-Hi  v,   although    tliey 

for  reflei'tion,  and  itHjuire   to  bf  taken  veiy 

>.  for  I   wa-i   awaiting  their  coin|>letion,   ami 

)iave    rect-iveii    in   the  t<ha]ie  uf  the   leading 

::  the  same  |ia|>er. 

.  lai  the  articles  in  uiiextion,    I    wish    to   lay  jmr- 

tilt'  fact  that   I    am  in  no   sense   a   |>artisAn.     My 

clear  U|>  facts  which  have  K-en  too  much  olxscuretl 

I  aui  willin;;  and  anxious  to  ascnW  all  the  merit 

'■   ■       ''■    •'        ''kU    he  deserves.     Even  the  ex- 

•("«_</  of  his  .services  shews  tliat 

.,^..>;..  I  ■•:  ..iilway  txnistruetion.     He  was  at 

any  Civil  Engineers.    I'aptain  Scott  Mon- 

ifficers  on  the  work,  writes  (Pi-of.  Pajiers, 

i  ami  Marshall)  :     "  Many  of  us  had  had 

liiiu  of  larracks  and  fort.s,  the  laying  out 

niwlis  some  uf  us  knew  a  little   aljout   canal   engiiiecr- 

>ir  three   exceptions  the  R.  E  officers  sent  up  to 

thing,   piactically,   about  the  technicalities  of 

;    did    not  know  how  to  lay  out  curves  or  set 

•  know  how  t<i  aet  out  tunnel.s,  and  were  quite 

.vine  ♦  ♦  •     I    shall    try  and    [xiint  out   the 

1  inch  I,   in  common  with  o'thei-s,   learnt   on  this 

is  iK'tter  to  have  some  iilea,  even  if  it  be  only  in 

''  ■  '   ''•  Ih"  ilone,  and  not  to  have  to  learn  it  at  "the 

md  huniiliatiiig  failure  aa  well  as  of  valuable 
t  ...ich  I  entirely  agree. 

iinistances  thus  .set   forth   by   this    most    unpre- 

t\.    I    think    the  greatest  cre<Iit  is  due  to  General 

Whatever  may  be  thought  of   the   wisdom 

which  entrusts  s])ecialist.s'  work  to  amateurs, 

I:  '  :.' cAii  lie  no  duubt  of  the  ability  and  skill,    perseverance    and 

. ;..  i^'v  of  the  R  E.  officers  who,  undaunted  by  novelty  or  failure, 

oirrietl  through  the  enterprise. 

Tliey  ilnierve  all  the  praise  that  they  got,  or  indeed  that  Captain 

"  -  himself  and  brother  officers. 

whose  curves  and  grades  are   so   sharp,  that 

little  more  than  half  that  antici))ated,  which 

'  siieiit  on  it  to  make  it  workable  Jis  a  military 

■uJmirin^'   world   lus    the  acme    and    iic   pirn 

:   skill.  It  is  incumbent   on   th().se  who  know 

t..  I  in  the   mere  int^-rescs  of  TRUTH. 

1  1  t"  "'11  through  the  more  prominent  points 

'"  ''f  discussion,  an<l    to  dispose   of  the   inac- 

well  as  to  supply   some  omissions    which 

apprehension   of    facU      If   the   articles  in 

written   for   the  imrjiose    of   justifving  the   late 

•f,    the^    would   scarcely  lie     wortfi   rcplving   to 

piece  of  siHxial   ^leading,  but  if  one  of  the 

■uniaU  imblishes  tlieni  on  its  own  authority 

.   the   Railway  Engineers  of  India,  who  are 

I  thereby,  it  Ijecoraes  neces.sary  to    criticize 

)v  nia/le  which  abound  in  these  articles. 

ifficultiesof  the  country  are  on  the  face 

.  ■..re<I.     yuite  aiKirt  from    the    fact    that 

r   18  now  kejit  on  the  whole  line  to  protect  it, 

liH.wn,  if,  as  state<I   in   the    opening    exor- 

1  of  foo.1,  water  and  fuel,  and  has   but 

I  no  resources,  wliv  should  the  distribu- 

i"l   with   BO  great  inilitarv   risks   from  the 

ail  attempt  is  nuwle  to  shew   that   extreme 

i    for  neglecting  the  niceties   of  engineering 

ajdeh  incident  of  1885  is  dragged  in  to  jirove 

line  wa.  beifiin  in  187»,  was  abandone<l  under  orders  of 

'      '  was  started  as  the     Hurnai 

<  t  which  time  General  Browne 


ill 


well  known 

,.;i. , 1,1  1... 


four   years   would 


tliat  at    least 

•I  to  do  with  the  way  in 
■  '■  . .  ;..iil  to  see. 

that  the    Engineei-in-Chief    had 
of  i1,.-  line,   while  in  the  exhaus- 
ts, I  find    "in    187G  he 
'  c    I'lain    and  Miishkaf 
<■<■■        As    this  is  so  obviously  the 
t  line,  surely  it  would   have  been 
w.ti.in  111.  province  to  mform  the  Uovemment  of  India    acco,^- 

Ifowerer,  I  niMt  repeat  tliat  I  do  not  wish  to  follow  any  person- 
al qae«tioii>  reUting  to  tbe  Engiueer-in-Chief.  person- 


Here,  however,  are  the  facts  ( 1)  as  given  by  lAnnUni  £iH/iiieennff, 
(2)  as  extnuted  from  the  tiovernmeiit  letiiriiH  ;  ami  I  would  be 
glatl  to  hear  of  any  other  oHicer  who  was  ]H)steil  to  the  line. 


Fix>m  London  "  Jiiiffiiieeriiig." 
As  to  the  statements  so  reck- 
lessly made,  conceining  the  iii- 
exiH-rieiice  of  the  staff enipIoye<I 
on  the  Railway,  thoy  are  easily 
dis|)ose<l  of  by  a  few  hani  facts, 
t'oucerning  the  Superin- 
tending Eiigineei-s  employed. 
One  had  worke<l  on  Railways, 
and  Railways  only,  in  England, 
India  and  America  for  22  yeai-s  ; 
and  had  jiivviously  been  Chief 
Engineer  of  many  lines  in  India. 
The  other  had'  served  some 
12  years  on  R^iilways  and  had 
also  been  an  Engiiieer-in-Chief. 

Of  the  fifteen  Executive 
Engineers  employed.  Twelve 
had  s)>eiit  their  whole  service  on 
Railways,  and  three  liad  acted 
as  Engineers-in-Chief. 

Of  tlie  thirty-three  Assistant 
Engineers  emjiloyed.  Fourteen 
had  been  on  Railways  all  their 
service,  twelve  were  Assistant 
Engiiieej-s  of  the  Provincial, 
Military  or  Irrigation  branches 
of  the  Public  "VVork.s,  and  six 
were  Royal  Engineers  belong- 
ing to  Sapper  com))anies. 
As  to  the  remarkable  statements 
made,  tliat  much  waste  of  money 
was  caused  by  General  Browne 
being  allowed  to  select  his  own 
staff,  suffice  it  to  .say,  that  out  of 
the  fifty-one  officers  employed, 
two  were  applied  for  by  liim  as 
having  long  frontier  experience. 


Oftitvrs  I'osteil  to  the  .S'.  P.  Ri/. 
Kroiii  (ToveniniPiit  "(Jazettes," 
with  their  length  of  service  on 
the  Railway  up  to  March  1887. 
Posted,  Senjii€, 

y.  it. 
Col.  J.  Browne    Sej)!.  '83 
Major    Shepherd 

u  B.  ...  Feb.  '85  2    3 

This  officer  was   )ironioted 

Supeiiii tending  Kngineer, 

temjKirary  rank,  in  1886 

R.      Ramsay,       c.k.      '85  1     1 

Hail     been      Sui)eriiitendent 

Works. 

If  there  were  any  other  Super- 
intending Engineers  posted  to 
the  line  weshould  be  glad  toliear 
of  them.  We  have  searched  in 
vain  for  the  gentlemen  describ- 
ed ill  the  jiarallel  column. 
Executive  Engineers. — 

Posted,  Sendee, 
V,  M, 

C'apt.      Hoskvns, 

n.E,  "  ...  Dec.   '83  2    8 

Capt.     B.    Scott, 

R.K,  ...  Nov.  '83  3 

.T.  Aiuler.son  ...  .Tan.  '84  1 
.J.  Campion  ..  Sep.  '84  1 
Ca])t.    Whiteford 

R.K.,  ...  Mar.  '84  3 

F.  Gilbert,  ...  Jan.  '85  1 
<'a))t.  Connor  ...  Feb,  '85  1 
Col.  Peters,  U.K.,  April  '85  1 
(;ol.  Sliadbolt  ...  Aug.  '85  1 
Major   She))herd 

.S.C.  ...  Oct.    '86  0 

(!.  W.  Hodson  Aprir86  1 
F.  Rogers,  ...  June '86  1 
E.  (^urry  ...     „     '86  1 

(-'apt.  White,  R.K.  Sep.  '86  1 
Babu  B.  M.  Bose  Juiie'86  1 

We  cannot  discover  which  of 
these  gentleman   lias  acted   as 
in-Chief,        although 
is    open    to    the 
public. 

Assistant  Eiiglneeis. — 

Posted.  Sen'iee, 


Engineer 
their    record 


Lt.    Scott   Monc- 

rieff,  R.E.  ...Nov. '83 
Lt.  Cowie,  R.E.  ...  „  '83 
Lt.Thackwell,  r.k.  „  '83 
Lt.  Capper,  RK....  „  '83 
R.  W.  Egerton  ...  Dec.  '83 
Lt.   Stewart,  r  k.  Juiie'84 

F.  .7.  Pope  ...  Sei).  '84 

E.  H.  Tuck         ...     „     '84 
W.  A.  .Tohns      ...  Oct.  '84  3 
R.  Woods  ...     „    '84  2 

G.  P.  Rose  ..  Nov. '84  2 
Lt.Macdonald,R.K.  Feb. '85  1 
Lt.  Walton,  r.k.  „  '85  2 
Lt.  Cra.ster,  r.k....  Mar. '85  2 
Lt.  Elliott,  R.E. ...  Mav'85  3 

F.  D.  Fowler  ...  Sej).  '85  1 
W.  Drew  ...  Oct.  '85  2 
F.  Roberts 
A.  Savoiy 
Babu  K.  P.  Sen 
C.  .T.  Cole 

Lt.  Birdwood,  r.e.     „ 
R.  Perceval,        . . .  Sep. 


y.  M. 


..  May '85  I 
..June'se  0 
..Jxilv'86  0 
..Aug.'86  1 
'86  0 
'86  0 
W.  Weightman...     „'    '86  0 

been  able  to  discover    after 


8 
8 
2 
0 
I 
3 
6 
9 
6 
5 
6 
6 
5 
4 
O 
6 
6 
10 
9 
9 
6 
5 
6 

e 


These  are  all  the  names  I  have  „.„  .„ „. 

exhaustive  search  of  the  Government  Gazettes,  and  as  the  numbers 
of  Superintendents  and  Executives  agree  with  those  given  by  the 
writer  of  the  article.<  in  Engineering  I  may  presume  they 
are  correct.  I  find  then,  that  su))iiosiiig  Messrs.  Ranisav,  c.e., 
and  Major  Shepherd,  r  e.,  are  the  officers  alluded  to,  neither  came 
to  the  line  till  188.'i,  and  one  only  stayed  a  year,  when  he  left  (if 
I  am  correctly  informed)  because  he  disapproved  of  technical 
matters  he  was  not  allowed  to  alter. 

Wliile  the  senior  of  the  two,  Major  Shepherd,  had  but  22  years' 
seiyrce  when  he  came  to  the  line,  and  had  officiated  as  Eiigincer-in- 

,p,  .'^"  ''"^  Rewari-Ferozeiiore  line  for  some  months. 

riiiH  disposes  Huniniarily  of  the  "hard  facts"  and  leaves  a 
disagreeable  inipres.sion  as  to  the  candour  and  accuracy  of  the 
writer  of  the  articles  in  London  Engineering,  It  is  easv,  judging 
from  the  knowledge  of  General  Browne's   service,  of  the  locale  and 
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history  of  the  line,  and  of  tlie  action  General  Browne  took  with 
regard  to  selection  of  statf,  &c.,  to  guess  who  is  the  author  or 
inspirer  of  these  articles,  and  it  is  a  pity  that  more  accuracy  was 
not  shewn  in  a  pa])er  which  professes  to  set  right  the  "  reckless 
statements  of  others." 

Veritas. 


BANGALORE   WATER-SUPPLY   SCHEME. 

Sir, — There  is  considerable  excitement  here  over  the  criti- 
cism of  mine  (which  appeared  in  my  last  "  Notes  from 
Madras")  on  General  Fisher's  water  scheme  for  this  place.  There 
appears  to  be  something  "  fishy"  about  that  scheme  :  there  are 
evidently  some  parties  here  who  are  personally  interested  in  its 
being  cariied  out.  The  Daily  Post  (a  local  paper)  is  a  hot 
advocate  for  it,  while  the  Bangalore  Spectator  is  more  an  ad- 
vocate for  facts  and  figures.  On  the  23rd  ultimo  the  1).  P.  again 
alluded  to  the  scheme,  and  remarked  that  it  was  a  significant  fact 
that  no  one  had  been  able  to  point  out  any  defects  in  the  scheme. 
He  must  have  made  this  lemark,  well  knowing  what  had  apjjeared 
in  Indian  Engineering,  for  he  nnust  have  had  an  eye  on 
vour  paper  after  the  publication  of  General  Fisliei^'s  scheme  in  it. 
The  B.  S.  was  promptly  down  ujjon  him,  and  on  the  27th  ultimo 
T-eproduced  my  criticisms  from  your  paper  in  e.rtenso.  On  the  29th 
the  D.  I'.  replie<l  to  the  B.  S.,  trying  to  rebut  the  criticism 
with  what  he  fancied  even  arguments  ;  but  so  dissatisfied  was  he 
with  his  case,  that  he  descended  to  abusing  the  counsel  on  the 
<jpposite  side — li-e  called  your  oini  correspondent  the  creature  of 
Bangalore  Spectator — the  fact  being  that  the  B.  ,S.  does  not  know 
who  your  "own  correspondent"  is.  I  have  not  seen  the  B.  i',  as  1 
do  not  get  the  paper,  nor  do  I  know  anyone  who  does.  What 
I  have,  learned  is  from  the  other  jjaper.  I  have  not 
troubled  mjself  to  get  the  /).  J'.'ti  issue  of  the  29th,  as  if  I  sent  to 
the  office  for  it,  they  would  immediately  "smell  a  haie."  Besides, 
I  have  no  intention  of  replying  to  their  rejjly  unless  it  ai)pears  in 
your  paper.  I  would  have  taken  no  notice  of  the  General's  scheme 
if  he  had  not  had  the  hai'diliood  to  ])ublish  it  in  your  |)a))er — and 
being  a  scheme  connected  with  my  Presidency  it  came  within  my 
scope.  As  it  wa.s,  I  let  the  old  man  down  as  easy  as  possible.  I 
<mly  criticised  one  feature — the  most  important — of  his  scheme. 
I  could  have  pulled  the  others  to  ))ieces  too.  I  only  mention  all 
this  to  let  you  see  that  your  influence  is  beginning  to  be  felt  in 
these  parts.  I  should  be  soriy  to  see  another  gigantic  failure  here 
like  General  Sankey's — it  would  be  the  ruin  of  the  place — might 
lead  to  its  abaiidomnent  as  a  military  station  ;  and  General  Fisher's 
scheme  is  ti-ansparently  absurd.  That  more  water  might  be  got 
to  flow  into  the  Hebbal  tank  tlian  <Ioes  at  present,  may  or  may 
not  be  a  fact  ;  but  certainly  merely  increasing  its  capacity 
will  not  bring  more  water  into  it,  any  more  than  substituting 
a  big  casli  chest  for  a  small  one,  will  bring  more  money  in  to 
a  man. 

It  is  a  curious  coincidence  that  the  letter  of  "One  who  knows"  re- 
flecting on  the  way  the  General  is  trjing  to  push  his  scheme 
should  have  appeared  in  the  .same  immber  as  my  criticism.  I' 
•ilo  not  know  who  the  writer  is,  but  he  is  evidenly  one  who  does 
know. 

•  I  hear  eighteen  schemes  have  been  submitted  to  Government 
for  the  water-supply  of  the  place,  in  response  to  the  advertisement 
which  api)eared  in  your  columns,  and  Colonel  Hasted  is  coming 
here  to  enquire  into  some  of  them  himself. 

Your  "  Own  CoRREsroNDENT." 

Bangalore;  Jidi/  3,  1888. 


MOORE'S  IMPROVED  CAST-IRON  SLEEPER. 

Sir, — Mr.  G.  E.  Moore  far  from  ex))Iaining  satisfactorily  the 
various  defects  which  a])peared  to  me  at  first  sight,  has  indulged  in 
statements,  which  tested  in  the  alembic  of  logic  very  materially 
Kupjmrt  my  position. 

I  shall  deal  with  his   explanatory  notes  seriating. 

1- — His  assurance  as  to  the  absence  of  wear  and  tear  in  the  rail 
table  in  contact  due  to  oxidation  and  other  causes  is  opposed  to 
facts  and  inconsistent  with  the  theory  advanced  by  himself 
and  admittedly  right.  In  his  sjjecification  he  distinctly  declares 
that  steel  oxidises  rapitliy  when  exposed  to  ilamp,  ergo  sleepers 
made  of  that  metal  are  not  suitable  for  damp  climates. 

If  this  is  correctly  put  by  lue,  then  steel  on  iron  exjjosed  to  damp 
and  further  to  actions  chemical  and  mechanical  is  bound  to 
suffer  to  an  appreciable  extent.  I  have  witnessed,  and  Mr.  Moore 
cannot  be  ignorant  of  the  fact,  that  the  H  section  rails,  when 
taken  out  of  oidinary  east-iron  chairs,  not  so  imbedded  in  ballast 
as  the  improved  cast-iron  will  be,  shew  grooves  on  the  lail  to  the 
extent  of  contact,  varying  from  a  ilejith  of  ,'5  to  u\  of  an  inch. 
Surely  in  the  face  of  these  facts  Mr.  Moore  does  not  mean  to 
mamtain  that  the  rail  in  his  improved  .sleeper  will  be  quite  rigid 
in  its  bed,  and  there  will  not  be  a  certain  amount  of  oscillatory 
movement  in  the  rail  in  situ  'i 

If  he  adnuts  tlii.s,  the  exposure  to  damp  and  the  operation  of 
actions  chemical  and  mechanical,  liis  assurance  on  this  head  loses 
it«  validity. 

_  2.—  Mr.  Moore  has  evidently  not  studied  the  mechanical 
•forces  whicli  come  into  operation  when  a  train  is  travelling  round  a 
sharp  curve  at  speeds  consistent  with  safety.  He  is  doubtless  aware 
of  the    fluper-elevation  of  the  outer  rail  on  curves  on   Railways 


and  its  necessity,  and  further  he  is  aware  of  the  fact  that 
on  such  jjortions  of '  the  roadway  there  are  two  principal 
forces  which  come  into  action — one  due  to  the  force  called 
centrifugal,  the  other  centiipetal — both  of  which  with  their 
attendant  and  resultant  forces  have  a  tendency  to  displace 
the  outer  and  the  inner  rail ;  and  if  these  forces  were  allowed 
their  sway  unrestrained,  the  rails  with  their  appendages  (parti- 
cularly those  within  the  gauge)  would  we  conqiletely  overturned.  It 
is  the  oi)eiation  of  the.se  and  like  forces  which  draw  the  ordinary 
spikes  in  the  creosote  pine  sleepers  ;  and  it  is  for  the  preven- 
tion of  the  constant  drawing  of  the  spikes  induced  by  such  forces 
as  oscillatory,  centrifugal,  ceiitiipetal,  sliding,  grinding  and  many 
others,  that  the  keyman  is  em])loyed  on  Railways — a  fact  well 
known.  These  identical  forces  tend  to  the  destruction  of  the  metal 
of  the  vertical  webs  above  the  inside  cottar  slits  in  the  D.-O.  sleepers. 

3. — Mr.  Moore  must  know  that,  notwithstanding  the  extra 
strength  inparted  by  the  stout  vertical  webs  above  and  below  the 
plate,  and  the  through  tie  rod,  the  D.-O.  sleepei'  often  breaks  cross- 
sectionally  ;  and  thereffii'e  the  absence  of  these  aids  to  strength — 
unless  otherwise  provided  for  in  his  sleeper — is  a  feature  which 
mars  the  efficiency  of  this  otherwise  useful  sleeper. 

4. — If  the  accuracy  of  the  various  parts  forming  the  sleeper  and 
the  rails  can  be  ensured,  the  defect  pointed  out  by  me  under  this 
head  would  disajipear. 

5.- -The  friction  between  the  end  of  the  tie  bar  and  the  rail  web 
admitted — wear  and  tear  follows — be  the  amount  however  small  it 
may — leading  to  disturbance  of  the  originally  accurate  gauge. 

In  concluding,  however,  I  cannot  avoid  admitting  the  excellence 
of  the  combination  christened  by  Mr.  Moore,  and  if  he  will  by 
experiment  remove  some  of  the  most  serious  defects  which  dis- 
figure his  sleeper,  I  do  not  see  why  it  should  not  find  ready  .sales 
in  this  and  other  tropical  or  sub-tro])ical  countries  where  vxiod  and 
steel  are  jirohibitive  constructive  materials  for  Railways. 

Railroader. 


Jitevitvj)  flotias. 


The  Testing  of  Materials  of  Constrdction.  By  William  Caio-'. 
thorrie  Unwin,  F.R.S.,  M.  Inst.  C.E.  London  :  Longmans, 
Green  and  Co.  1888. 

This  work  is  intended  as  a  text-book  for  the  engineering 
laboratory.  The  firet  part  treats  of  the  mechanical  properties  of 
materials— that  is  the  phenomena  of  elasticity  and  ))lasticity,  and 
the  relations  between  stress  and  deformation,  so  far  as  they  have 
been  scientifically  ascertained.  In  the  second,  the  apparatus  used 
ill  the  engineering  laboratory  is  described.  Tables  of  results  of 
various  experiments  are  also  given.  The  second  part  is  by  far 
the  most  interesting  ;  as  the  first  necessarily  traverses  a  good 
deal  of  old  ground  :  in  it  we  are  re-introduced  to  our  old  friends 
M,  E  and  I  and  other  symbols  belonging  to  the  Theory  of  Strains, 

Drawings  of  various  testing  machines  in  use  at  home,  on  the 
Continent,  and  in  America  are  given.  These  drawings  are  well 
executed,  and  the  descriptions  are  clear.  It  will  open  the  eyes  of 
such  Engineers  as  have  not  had  much  to  do  with  this  detail  of 
their  profession  to  see  the  magnitude  and  complexity  of  some  of. 
these  machines,  and  the  ingenuity  which  has  been  expended  upon 
their  creation. 

The  author  distinguishes  between  scientific  and  commercial  or 
qualitative  testing.  The  object  of  the  former  being  the  deter- 
mination of  the  physical  constants  of  the  materials  and  the 
vei-ifying  of  assumptions  on  which  theoretical  calculations  proceed  ; 
while  that  of  the  latter  is  to  ascertain  whether  samples  of  a 
material  comply  with  certain  abitrarily  chosen  standards  of  quality. 

The  materials  dealt  with  are  those  usually  employed  iu 
engineering  works — metals,  timber,  stone,  brick,  lime  and  cement. 

We  commend  the  book  to  the  notice  of  Civil  Engineering 
Colleges  and  similar  institutions  ;  also  to  such  Engineers  as  desire 
to  acquaint  themselves  with  the  methods  by  which  the  tables  they 
are  accustomed  to  u.se  in  calculating  the  strength  of  their  materials 
have  been  amved  at.  We  must  warn  them,  however,  that  it  will 
not  enable  them  to  carry  out  experiments  for  themselves — at  least 
not  in  this  country — the  plant  required  being  beyond  anything 
they  could  hope  to  command  here.  What  it  will  do  will  be  to 
satisfy  the  nervous  that  the  tables  they  are  in  the  habit  of  using 
have  been  arrived  at  with  great  care,  and  the  exercise  of  much 
skill.    But  they  may  take  our  word  for  that. 
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THE  SEWER-UiEOF  THE  FORT  OF  MYSORE. 

Br  Standish  Lkk, 

Sanitary  Kntjinfer,  Mysore  State. 

n. 

ExrKKiKNCE  hM  shown  that  sewage  is  not  dischArged 
ftwn  hoosi-*  at  a.  unifonn  mt*  thniughout  the  24  hours, 
nor  even  throughout  the  ilny  time  :— the  maximutn  How 
being  during  i  or  :\  hours  in  the  morning  and  for  about 
the  sHUMS  time  towiinls  evening.  The  (|Uiiutity  of  water, 
pcovideti  for  in  the  water  distribution  scheme,  is  20 
gAlloos  per  heod  :  and  the  sewer  pijies  are  calculated  to 
disclMige  wh«i  numing  two-thirds  full,  not  less  than 
I|  c.  ft  or  935  gallous  of  sewage  pir  head  of  the  popula- 
tion in  6  kottrs,  or  6  c.  ft.  in  24  hours.  In  estimating 
the  popdation,  10  per  cent,  has  been  adde«i  for  prospec- 
tive iucr«vso,  though  the  tendency  is  to  reduce  the  number 
of  people  living  within  the  Fort,  by  inducing  them  to 
remove  to  and  build  oi»  the  open  ground  to  the  west  of 
th^  t^wn  A  wrtftin  tpmntity  of  rain-water,  from  court- 
N  m;  t4ips,    must'tind    its    way  into  the  sewer-s 

b  -on*  proiK>se<l,  it  is  not  considpred  ncces-siiry 

to  provide  rain-wau^r  outfalls,  as  the  pipes  on  becoming 
filled  by  fl«xid-water  will  discharge  their  contents  at  all 
the  sttvct  gullies,  which  will  act  as  so  many  safety  valves 
a    '  ')>■   pipes    from    bursting.     The  system,  as  a 

V  le  of  conveying  in  24  hours,    when  running 

full,  7  per  heiul  of  the  popidation,  which  allows  a 

margr  ^mI  Ions  of  rain-water  jier  head. 

The  average  frontage  of  houses  in  the  Fort  is  about 
30f\.,  and  the  average  number  of  people  to  each  house 
is  6U.  Thirty  feet  of  a  street,  with  houses  on  both  sides, 
u  ■  fore  contain  14  people,  or  2,464  jier  mile.  If, 
ti  2,464   be  multiplied  by  20  gallons,  it  will  give 

the  dMshMg*  of  aewa^  in  24  hours  at  49,280  gallons 
or  :i5  gallom  per  nunnte.  But  a  pipe  .sewer  of  G" 
ruuning  ji  full  with  a  gradient  of  I  in  800  feet,  would 
diacharge  IIH  gallons  per  minute.  It  therefore  follows, 
that  a  ti"  pipe-drain  is  ttx)  large  for  the  drainage  of 
one  mile  of  a  street  with  houses  on  both  sides,  even  in 
such  a  crowdc<i  locality  as  the  Fort. 

Hol'sE   COXXECTION-S. 

Dr.  McOann  has  ver)-  properly  lai(1  down,  as  a  funda- 
mental condition  for  houHC  drains,  "  That  there  must  be 
diaoonneetioH  by  means  of  a  trappe<l  '  gully  or  ot/ier 
maaiM,  at  the  luttuie-n'uiti  of  the  trap,  and  means  for 
ventilation  at  the  street-side  of  the  trap  '  •  •  unless  this 
be  crtVctiially  done,  the  system  must  be  condemned  at 
the  very  start. " 

In  new  bouses  in  Elngland  the  above  conditions  are 
secured,  as  shewn  in  ^f/.  1,  Plate  IV.  Here  the  pijie  from 
the  sinks  df)es  not  enter  drain  or  sewer  direct,  but  delivers 
o%er  a  small  gully-head  connected  with  a  drain. 

Th'         "     ition  of  this  principle  to  the  houses  of  Mysore 

*"  sh'  /  2   Plnte  IV.  The  |)oHition  of  the  gully   in 

a  level  with  the  basement    of    the 

L  ,       !  -:.„      from  1  to  .H  feet  above  the  street 

level.  At  this  height  rain  water  from  the  street  cannot 
enter  the  pipes,  and  therefore  no  road-detritus  will  be 
w.xshed  inUi  them.  Being  situated  by  the  roadside  its 
man  '  will    rest    entirely  with  the    Municipality, 

aii'l  rit  the    possibility    of    foreign    substances 

'■     .'^    introduced  into  the  sewers  by  the  inmates  of  the 

ll  .''iw*. 

The  \  (•nti]ati<jn  of  the  street  or  sewer  side  of  the  trap 
will  h.r  .  tfwtetl  by  rarrj'ing  up  ventilating  pipes  outside 
the  Ixiilding,  to  a  lnight  well  ab<»ve  the  windows  of  the 
boiiM,  a«i.hewri  by  titf.  2,  Plate  IV.  The  gully-trap  itself, 
with  the  veuiiUiing  hole,  is  shewn  on  an  enlarged  scale 
at  ///.    ti. 

Th"  uuml  approver!  method  of  ventilating  and  trapping 
-  and  house  drains,  known  as  "  Banner's  Patent, 
1- .        riLed   by  fiff.   1,    Plate  V.     D  is  the    rnlet  of  a 
/»).  i  ,  \nhv  by  which  external  air  is  led  into  the  soil-pipes 


immediately  above  the  Patent  Drain  Trap  B,  thereby  ad- 
mitting, bythe  patent  cowl  fixed  on  the  top  of  the  soil 
pipe  carried  above  the  roof,  a  constant  current  of  fresh 
air  throughout  the  whole  system  of  soil  pipes  of  the  house. 
E  shews  the  .same  plan  extended  to  the  sewer  by  means- 
of  which  the  present  road  or  street  "  ventilators"  would 
become  Mctx,  whereby  a  constant  current  of  fresh  air 
would  be  ci-oJitod  and  accelerated  by  the  action  of  the 
cowl  fixed  on  pipes  carried  up  outside  the  house,  and 
causing  not  only  the  house  and  street  drains,  but  the 
sewer  itself  to  be  always  pure. 

In  the  arrangement  shewn  at  %.  2,  Plate  IV.,  a  pipe 
drain  is  adopted  ;  but  as  connections  of  this  description 
ari'  expensive,  and  the  neces.sary  means  for  providing 
them  may  probably  be  out  of  the  reach  of  many,  a  simple 
and  inexpensive  alternative  arrangement  is  also  shewn  in 
Plate  \i.,  fiij.  1.  This  is  an  ordinary  open-drain,  so 
an-aiiged  as  to  start  from  the  most  convenient  part  of  the 
hou.se  and  to  pa.ss  under  the  main  entrance  of  the  building 
to  the  street  pipe. 

In  small  houses  without  court-yards,  and  in  the  case  of 
huts,  there  will  not  be  a  connection  for  each  individual 
house  or  hut,  but  only  one  connection  for  each  group. 
This  system  has  been  tried  successfully  in  the  "  bustees  " 
of  Calcutta,  and  is  shewn  hyjiij.  2,  Plate  VI. 

In  those  cases  where  this  expedient  cannot  be  adopted, 
an  apjmratus,  used  in  connection  with  the  London  sewei-s, 
and  illustrated  in  Plate  VI.,_/io».  3  and  4,  will  be  provided. 
It  is  a  fonn  of  ventilator  which  may  be  fixed  at  any 
intermediate  level,  between  ground  line  and  top  of 
ventilating  pijie,  to  purify  the  gas  before  it  is  discharged, 
so  that  when  the  windows  of  a  neighbouring  house  are 
within  the  influence  of  a  ventilating  pipe,  the  tenants 
may  not  be  injuriously  affected  by  its  action.  Charcoal 
baskets  are  similarly  provided  at  all  ventilating  grates, 
Plate  III. 

Street  on  Primary  Drains. 

The  inclinations  given  to  these  drains  are  such 
as  will  secure,  in  each  instance,  a  velocity  of  over  S 
feet  per  second,  which  is  now  the  accepted  rule  as  to 
the  vel(K;ity  necessary  to  make  small  sewers,  fix>m  3"  to- 
12",  self-cleansing  ;  but  as  a  regulated  fall  alone  is  not 
sufficient  to  preserve  them  clean  and  wholesome,  flushing^ 
with  water,  at  regular  intervals  of  time,  is  necessary,  and 
the  plan  proposed  in  illustrated  in  Plate  111.,  Jigs.  3  and  4. 

The  depth,  at  which  the  pipes  .are  proposetl  to  be  laid, 
is  the  least  that  can  be  given  consistent  with  their  .safety, 
and  is  regulated  by  level  of  house  junctions,  flushing 
arrangement,  gradient  of  pipe,  and  fall  of  ground,  &c. 

Every  precaution,  as  hiis  been  shewn,  is  provided  to 
prevent  the  introduction  of,  and  to  detect  the  presence  of, 
foreign  sub.stances  in  the  drains  ;  but  as  accidents  may, 
notwithstanding,  occur,  and  as  it  is  neccs-sary  that  the 
"  modutt  operaiidi"  in  cases  of  stoppages  should  be  clearly 
under8t(x>d,  an  illustration  is  given  in  Plate  \11.,  jig.  1. 

A  lighted  taper  is  suspended  in  the  lamp-hole  L,  and  a 
man  is  .sent  down  the  man-hole  M,  with  tools  specially 
adapted  t<j  the  work.  The  .sewer  being  laid  in  a  .straight 
line  between  the  man-hole  and  lamp-hole,  the  man  i* 
able  to  Judge  whether  the  line  is  clear  or  not,  as  when 
there  is  an  obstruction,  he  will  not  be  able  to  -see  the 
light  at  the  lamp-hole.  The  figure  shews  the  man  as 
atxjut  to  remove  the  stoppige.  While  this  operation  is 
g(nng  on,  there  will  be  no  complete  stoppage  of  the 
.sewage,  as  alternate  lines  for  its  discharge  are  provided. 
For  mstaiice,  let  the  stoppage  take  place  at  B,  vide  Plate 
VIL  The  flow  down  B,  C  will  thus  be  stopped  The  fall 
from  M  to  B  is  2A  feet  (%.  3)  and  immediately  sewage 
fills  the  pipes  to  that  extent,  the  remainder  will  flow  along 
the  connecting  pipe  M,  D,  and  find  its  way  into  the 
secondary  sewer  through  the  parallel  street  drain  D,  E. 

Th(!  tools  required  for  keeping  a  .system  of  sewers  in 
working  order  are  also  illustrated  by /it/s.  4,  5,  6,  and  7, 
Plate  VII.,  and  consist  of  jointed  hoe, '  gully  tool,  fbur- 
bladed  rake  and  .semi-circular  shovel.  The  handles  are 
interchangeable,  and    are  attached    to    each    other,    for 
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lengthening,  by  a  bayonet  lock.     The  disc  plugs  for  each 
«ize  of  pipe  are  of  stone-ware,  fig.  9. 

One  other  method  of  removing  silt  from  bottom  of 
pipes  is  for  a  long  rattan,  with  a  small  line  attached,  to 
be  forced  through  to  the  next  man-hole,  and  the  lino 
made  to  draw  a  light  chain  with  discs  on  it,  fifj-  8,  which 
by  being  drawn  back  and  forward  scrapes  out  the  sand, 
a-nd  causes  it  to  be  carried  away  by  the  flow  of  water  in 
the  pipe. 

House-junctions  for  present  and  future  requirements 
will  be  carefully  provided  during  construction,  and  those 
not  brought  into  immediate  use  will  be  closed  by  stone- 
ware blocks,  and  a  record  of  the  exact  position  made  in 
&,  book  to  be  kept  for  that  purpose. 

Secondary  Sewers. 

There  are  three  secondary  sewers,  one  for  each  drainage 
section.  They  receive  the  contents  of  all  the  street  or 
primary  drains,  and  the  house  pipes,  of  the  streets  in 
which  they  are  laid,  discharge  direct  into  them.  Their 
position,  as  intercepting  sewers,  is  regulated  entirely  by 
"the  street  drains  that  discharge  into  them,  and  they  start 
from  about  the  middle  length  of  each  drainage  area. 

As  the  volume  of  sewage  passing  through  them  will,  at 
all  times,  be  considerable,  and  the  flow  more  uniform  than 
in  minor  pipes  higher  up  in  the  system,  they  are  laid  at  a 
less  gradient  than  the  street  pipes. 

(To  he  continued.) 


NOTE  TO  ARTICLE  XIV.  ON  PROPERTIES 

OF  FLUIDS. 

By  a.    Ewbank. 

A  COURTEOUS  correspondent  has  directed  my  attention 
to  the  fact  that  the  investigation  is  incomplete  in  the  case 
where  the  wind  blows  in  one  direction,  where  the  real 
wind  force  on  the  vessel  is  felt  in  a  second  direction  and 
where  the  vessel  moves  in  a  third  direction.  This  case 
was  in  the  text  illustrated  by  fig.  47,  which  is  here  repro- 
duced. 

Fig.  47. 


The  incompleteness  to  which  he  draws  attention  is  as 
follows :  In  the  text  account  is  taken  of  the  fact  that 
when  a  wind  strikes  a  sail  obliquely  part  of  the  force  is 
wasted.  But  in  the  text  another  element  is  omitted. 
The  sail  is  of  given  area,  and  when  after  the  sail  has  been 
struck  normally  by  the  wind,  we  alter  the  direction  of 
the  sail — the  wind  retaining  its  direction  unchanged — we 
do  by  this  trimming  of  the  sail  really  lessen  its  effective 
surface.  Fewer  particles  of  air  will  now  strike  the  sail, 
and  these  fewer  particles  strike  obliquely,  while  the  ori 
ginal  and  more  numerous  particles  struck  normally. 
There  is  thus  a  double  weakening  of  the  wind  force  ac- 
tually felt,  but  only  a  single  weakening  is  recognised  in 
the  text.  This  criticisim  is  just,  and  in  any  attempt  to 
compare  quantitatively  the  values  of  the  two  wind  forces — 
mz.  the  wind  force  when  the  wind  strikes  normally  and 
the  wind  force  when  the  wind  strikes  obliquely — we 
should  certainly  take  the  double  weakening  into  account. 


A  similar  criticism  would  apply  to  the  case  of  fig.  45  as 
compared  with  fig.  44.  The  investigations  in  article  XIV. 
were  not  intended  to  be  complete,  but  still  they  look  as 
if  they  had  been  so  intended,  and  I  feel  obliged  to  my  cor- 
respondent for  drawing  my  attention  to  the  point.  As 
the  question  has  thus  been  raised,  we  may  indicate  a  more 
complete  solution.  I  say  "  a  more  complete  solution," 
for  even  the  one  now  to  be  submitted  is  not  perfectly 
complete.  My  correspondent  adds,  that  the  be.st  arrange- 
ment for  the  sail  is  not  an  easy  matter  to  find.  The 
question  however  admits  of  solution  for  the  case  of  which 

Fig.  47a. 


he  treats.  In  fig.  47(t*  the  median  line  of  the  vessel  is  along 
EC.  G  E  is  the  wind  direction  and  G  E  measures  the  wind 
force  on  a  sail  whose  plane  is  normal  to  G  E.  The  sail 
thus  normal  to  G  E  is  denoted  by  E  R.  The  plane  of 
thosail  is  now  supposed  to  be  turned  into  some  other 
position  denoted  by   E  D.     The  plane  of  the  sail   is  in. 

*    It  should   be   noted  in  this  diagram   that  S  T  is  the  arc  of  n 
circle,  G  T  is  equal  to  G  S,  and  the  line  from  D  to  Z  T  is  unnecessary. 
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each  positioa  normal  to  the  plaue  of  the  paper.  The 
vind  nas  a  given  constant  force,  and  has  a  given  direction 
E  X.  The  ship  has  its  head  pointed  in  a  given  direction 
B  C.  The  only  elenuMit  left  variable  is  the  pt>sition  or 
trim  of  the  sail.  '  Thus  in  the  figtirc  the  angle  a  +  |8  is 
known.  But  the  value  of  o  is  unknown,  and  hence  ^  is 
unknown.  It  is  reijuired  so  to  choose  a,  that  is,  so  to 
place  the  aail.  that  the  vessel  may  derive  the  maximum 
pcopalsMHiB  from  the  wind  and  in  the  direction  E  C. 
Re  rotations  of  the  sail  through  the  angle  RED 
lessen  its  area  as  newetl  along  G  E.  Instead  of  the 
original  area  we  have  this  area  projected,  and  the 
wind  farce  that  was  G  E  becomes  from  this  cause  alone 
G  BCo8RED  =  OESin.)8.  This  wind  still  acts  along 
O  E.  and  in  order  to  estimate  the  weakening  due 
solely  to  the  air  particles  striking  the  sail  obliiiucly,  we 
nust  take  the  wind  force  to  bo  now  G  E  Sin.^X 
Coa  BGK.  O  K  is  drawn  perpendicular  to  E  D,  and 
E  O  KsD  E  R.  Thus  the  doubly  weakened  wind 
foroe  becomes G  E  Sin.-  /3.  In  the  figure  G  K  =  G  Ex 
Sin.  /3  and  G  S=G  R  Sin.  )8=GE  Sin-.  |8.  Make 
G  T  along  G  K  equal  to  G  S.  Thus  G  T  denotes  the 
doubly  weakened  wind  in  magnitude  and  direction.  If 
no\^  ''"Ct  G  T  on  the   median    line,    we   get    the 

eo!i  .  < ;  E  Sin.-  /3  Cos.  Y  =  G  E  Sin.-  ^8  Sin.  «, 

Thus  we  require  Sin.'/8  Sin.a  =  maximum  when  a-h/S 
is  constant.  Ditfennitiating  and  di\iding  by  Sin.^  we 
get         2Co6/8Sina.    ^y3+Sin./3Cos.  a.(S  a  =  0,  and 

These  equations  give 

tan  /8  =  2  tan  a. 
If  for  the  known  tan    (a  +  yS)    we    write    m.,  we  have 

tan;8+tantt  _    8  tan  a 

1 — tan  0  tan  a       1—2  tan*  a 

This  (juadratic  has  only  one  positive  root  and  so  a  is 
determined. 

In  this  solution  leeway  is  not  recognised,  and  the  action 
of  wind  on  a  sail  is  treated  really  as  the  action  of  a 
smooth  body,  nevertheless  this  solution  is  much  more 
complete  than  that  given  in   the  text  of   article  XIV. 

Tne  real  point  discussed  however  in  the  text  was  the 
difference  in  direction  between  that  of  the  wind  as  a 
mawi  of  moving  air  particles  and  that  of  the  driving 
force  felt  by  the  sail  and  thus  by  the  ship. 

The  feet  that  the  wind  was  virtually  changed  in 
direction  through  striking  the  sail  obliquely  was  the 
main  idea  to  be  apprehended.  The  exact  amount  of 
weakening  that  the  wind  virtually  experiences  was 
immaterial  to  the  argument  We  were  not  comparing 
the  old  velocity  which  wind,  striking  a  sail  .set  square  to 
the  wind,  would  produce  or  tend  to  produce  with  the 
new  velocity  which  the  same  natural  wind  would  tend 
to  produce  when  the  sails  were  changed  in  direction. 
Thu.s  the  addition  of  this  note  in  no  way  affects  the 
argument  in  the  text. 

A.E. 


NOTES  FROM  HOME. 
(From  our  own    Correspondent.) 

Thb  Annual  Report  of  the  Institution  of  Civil  Engineers 
•tated  that  during  tlio  buit  12  months  there  had  been  an 
addition  to  the  roll  of  49  niembern,  1 8.3  associate  iiiciiiV>erK,  the 
nnmber  of  non-eorporate  amociates  Vjeing  reduced  by  2.'}.  Tlie 
incrwuie  IumI  been  4 '6  p«T  cent,  per  annum  as  compared  with 
419  per  cent  for  the  previous  12  months.  The  total  number 
now  on  the  Ijookx  was  'tJj^O. 

A  paper  wan  rficently  read  on  the  Acton  Main  Drainage 
Wor'  '  "-  '  -loyliefore  the  Society  of  Engineers.  This 
pap-  . ,  ftiid  indee<l  specially,  with  the  system  of 

the  luU  ''  My,  which  Acton  wfts  the 

finrt.  to«  :  ingtjinks   are    three  in 

i  13."^, 000  gallons  of  sewage  each.  In  ad- 
two  smaller  tanks,  one  of  which  con- 
'•  tUjii  filter  lx;d.  The  magnetic pro- 

'■•  '    '    -       .  ■' the  solids,  and  in  filtration  of  the 

efflu'  ;,f  r|ir)ugh  a  bed  containing  a  layer  of  magnetic  spongy 


carbon.  This  magnetic  carbon  is  a  hard  material  possessing 
great  oxydising  and  aerating  properties.  The  precipitant 
used  is  a  magnetic  fen-ous  carbon  and  the  mode  of  applying  it 
is  to  grind  it  up  into  a  thin  slurry  with  water  or  sewage  as  it 
flowslnto  the  precipitating  tiinks.  Here  it  settles  for  about 
three  houi-s,  and  the  effluent  is  then  passed  through  the 
magnetic  spongy  carbon  filter  bed,  from  which  it  issues  pure, 
and  "oes  into  the  Thames.  It  is  stated  that  nine  months'  ex. 
perience  have  allowed  the  Acton  Board  to  pronounce  the 
system  a  success. 

A  new  scheme  has  just  been  inaugurated  for  the  supply  of 
water  for  Southampton.  It  consists  of  a  reservoir  at  Otter- 
bourne,  200  feet  above  the  sea-level,  about  four  miles  south 
of  Winchester,  and  eight  miles  north-east  of  Southampton.  The 
Act  for  these  works  was  obtained  in  1885,  and  the  works  were 
at  once  commenced.  The  Otterbourne  Hill  reservoir,  and 
the  pumping  and  gravitation  mains,  have  cost  just  under 
£60,000.  It  appears  that  the  Corporation  of  Southampton 
have,  during  the  past  four  years,  in  connection  with  the  perfect- 
in"  and  re-organizing  of  their  water-works  undertaking,  laid 
down  about  14  miles  of  new  mains  within  the  boroush  at  a 
cost  of  £13,000.  They  have  adopted  Deacon's  Waste  Meter 
system  at  a  cost  of  £2,600,  and  have  initiated  a  new  system 
for  the  supply  of  water  for  street  watering  and  sanitary  pur- 
poses. 

Every  now  and  then  at  long  intervals  something  is  heard  of 
the  Thirlmere  Water- Works,  shewing  that  some  progress  at 
any  rate  is  being  made.  It  is  now  nine  years  since  the  Act 
was  obtained.  Among  the  powers  given  was  authority  tf 
raise  the  lake  50  feet  by  means  of  an  embankment  at  the  out 
let.  It  is  found  now  only  necessary  to  raise  the  level  of  the 
lake  by  20  feet,  and  instead  of  laying  down  5  pipes,  each  of 
which  was  to  convey  10  million  gallons  per  day  to  Manchester, 
only  one  such  pipe  will  be  required.  No  opposition  is  expected 
to  these  amended  powers  asked  for. 

The  new  route  to  South-End,  which  was  opened  for  traffic 
on  the  1st  of  this  month,  materially  reduces  the  distance  be- 
tweeen  London  and  South-End.  The  management  of  the 
London  and  Tilbury  Company  has  decided  that  all  the  express 
trains  to  South-End  will  run  vid  the  new  route,  performing 
the  journey  between  London  and  South-End  in  from  45  to  50 
minutes,  as  against  an  hour  and  a  half  hitherto  occupied  on 
the  journey. 

From  an  advertisement  appearing  in  the  Times,  it  ap- 
pears that  the  Sanitary  In.stitute,  together  with  the  Parke's 
Museum,  seek  to  be  licensed  by  the  Board  of  Trade  under 
the  Companies'  Act.  It  will  be  remembered  that  these  bodies 
sometime  back  sought  to  obtain  a  Royal  Charter,  which  from 
opposition  oflered  from  certain  quarters  was  not  granted  by 
the  Privy  Council. 


%\\t  Olruettcs. 


PUBLIC  WORKS  DEPARTMENT. 

Burma,  June  30,  1888. 

Upper  Burma. 

Mr.  .J.  P.  Henderson,  Assistant  Engineer,  1st  grade,  Meiktila 
Division,  is  granted  one  year's  furlough  with  effect  from  the  22nd 
instant,  or  such  subsequent  date  as  he  may  avail  himself  of  the 
same. 

Lower  Burma. 

With  reference  to  Bunua  Public  Works  Department  Notifica- 
tion, dated  the  6th  instant.  Major  T.  Gracey,  r  k..  Special 
SuiHjrintending  Engineer  and  Secretary  to  the  Chief  Com- 
missioner, Public  Works  Department,  Upper  Burma,  handed  over 
char|c;e  of  the  Public  Works  Department,  in  that  portion  of  the 
province  to  Lieutenant-Colonel  W.  G.  C'nmming,  r.e.,  Chief 
Engineer  and  Secretary,  on  the  afternoon  of  this  date. 

Major  T.  (iracey,  r.k.,  Special  Superintending  Engineer,  Upper 
Burma,  is  granted  furlough  to  E>iro|)e  to  the  15th  November 
1889,  together  with  tlie  u.sual  subsidiary  leave,  with  effect  from 
such  date  as  lie  may  avail  him.self  of  the  same. 

Mr.  James  Wallace,  Assistant  Engineer,  l.st  grade,  Bhamo 
Divi.sion,  is  granted  furlougli  to  Europe  for  15  months,  together 
witli  the  usual  subsidiary  leave,  whicli  he  availed  himself  of  on 
the  afternoon  of  the  7th  .Tune  1888. 

Hyderabad,  July  2, 1888. 

With  reference  to  (iovernment  of  India  Public  Works  Depart- 
ment Notification,  dated  the  7tli  June  1888,  Mr.  H.  F.  Storey,  Su- 
I>erinteuding  Engineer,  2nd  class,  assumed  charge  of  the  office  of 
Su]K'riiitending  Engineer  and  Secretary  to   Resident,    Hyderabad 
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Public  Works  Department,  from  Mr.  G.  K.  Watts,  Assistant  to 
Superintending  Engineer  and  Assistant  Secretary  to  Resident, 
on  tlie  forenoon  of  the  22nd  instant. 

Madras,  July  3,  1888 

Mi\  C  H.  D.  Marjorihanks,  Assistant  Engineer,  1st  grade, 
i.*!>;ranted  furlough  on  medical  certificate  for  one  year,  with  effect 
from  29th  May  1888. 

The  following  transfer  is  onlered  : — 

Mr.  S.  W.  H.  Ottmann,  Sub- Engineer,  1st  grade,  and  Hono- 
rary Assistant  Engineer,  1st  grade,  from  the  III.  Circle,  K«r- 
nool  Division,  to  the  V.  Circle,  Presidency  Division.  To  join  from 
privilege  leave. 

The  following  promotions  and  revei-sion.-'  are  oi-dered  : — 

Mr.  J.  H.  Medlicott,  from  A.ssistaiit  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  tempcrarv  rank,  with  ettect  from 
26th  April  lb88. 

Mr.  J.  H.  Medliccjtt,  E.vecutive  Engineer,  4th  grade,  tem- 
porary rank,  to  Assistant  Engineer,  1st  gnide,  permanent,  with 
effect  from  29th  May  1888. 

Mr.  J.  J.  Whiteley,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  temporarv  rank,  with  effect 
from  29th  May  1888. 

Mr.  J.  .1.  Whiteley,  from  E.vecutive  Engineer,  4th  grade 
porarv  rank,  to  Assistant  Engineer,  1st    grade,  permanent 
effect  from  8th  June  1888. 


tem- 
with 


Bombay,  July  5,  1888. 

HaU>m>i. 

Furlough  for  fifteen  months  from  such  date  as  he  may  avail  him- 
self of  It  IS  granted  to  Mr.  O.  .1.  Shedlock,  Executive  Engineer, 
Bellary-Kistna  State  Railway. 

His  Excellency  the  Governor  in  Council  is  plea9e<l  to  order  the 
following  promotions  in  the  Engineering  Establishment  to  fill 
vacancies  : — 

Mr.  S  B  Doig,  to  Executive  Engineer,  1st  grade,  permanent 
lank,  with  effect  from  1.3th  Novemhei-  1887. 

Mr.    E.    K.    Reinold,      to     Executive      Engineer,     2nd 
permanent  rank,  with  effect  from  KJth  September  1887. 

Mr.  J.  Young,  to  Executive  Engineer,  2nd  grade,  sub.  pro  U-.m., 
with  effect  from  10th  Septembei-  1887,  and  permanent  rank,  with 
effect  from  13th  November  1887. 


grade. 


Mr.  J.  (i.  Single,  to  Executive  Engineer,  2nd  gi-ade,  sub.  pro  tern., 
with  eftect  from  13th  November  1887. 

Captain  E.  C.  Spilsbuiy,  r.k.,  to  Executive  Engineer,  3rd 
grade,  permanent  rank,  with  effect  from  10th  September  1887 

Mr.    S    Reb-sch,   to  Executive  Engineer,  3rd,  grade,    i)erman 


3rd 


grade, 
sub.  pro 
4th   grad^i 
ineer,  4tJi 
sub. 


,       -^1     a:    .  -  ,    »,       -    o 1 ,  j,..".v,    ,,^rmanent 

rank,  with  effect  from  13th  November  1887. 

Mr    G.    O.    W.    Dunn,  to    Executive  Engineer, 
sub.  pro  tern.,  with  effect  from  lOtli  September  1887. 

Mr.    E.  Pinhey,   to  Executive    Engineer,  3rd    gratle 
tern.,  with  effect  from  13th  November  1887. 

Rao  Saheb   (J.   R    Tiluck,   to   Executive    Enrrineer 
permanent  rank,  with  effect  from  13th  Novembe"  1887 

Khan   Siiheb  F.   C.    Tarapoorvalla,  to  Executive  Eii 
gra<:le,  permanent  rank,  with  effect  from  9th  March    1888 

Mr  T.     Summers,    to    Executive     Engineer,    4th    grade 
pro  tern.,  with  effect  from  13th   November  1887 

Mr,  D.  George  to  Executive  Engineer,  4th  grade,  sub.,  pro  tern., 
with  ettect  from  9th  March  1888.  o         ,         ,  /- 

^f  *"■  ^h  ^'J^-  '^c'^"^  *"  Assistant  Engineer,  1st  grade,  permanent 
rank,  with  effect  from  21st  November  1887. 

Kai  Saheb  B.  Chakrabati,  to  Assistant  Engineer,  1st  grade  nef- 
manent  rank,  with  effect  from  9tli  March  18e8. 

Rao  Saheb  Parashram  Krishna  Chitale  to  A.ssistaiit  Engineer, 
Istgrade  .sub.  pro  te«.,   with    effect   from    21.st   Novembei^  1887. 

Mr  H  M.  Ihompsou's  promotion  to  rank  of  1st  grade  Execu- 
tive hngmeer  is  antedated  to  lOth  Se])tember  1887. 

Punjab,  July  5,  1888. 

I.;w'-  ■'^"  m'v^"/""',  ^'''''="^'''''  Engineer,  Uhore  Provincial 
Dui-sionwi  beplace,l,asa  temporary  arrangement,  in  current 
V.      ??-J      '   "^  'r}^^*"^  "'^  *^''''  Siiperinten.lent  of  Works,  III.  Circle, 

'*ff«ct    from    the   date  on    which 
It  K ,    may   proceed   on  privilege 


Witli  reference  to  Public  Work.s  Department  Notification, 
dated  the  4tli  July  1888,  Major  G.  F.  L.  Marshall,  r.  e., 
is  aijpointed  Superintending  Engineer  and  Secretary  in  the 
Public  Works  Deimrtment  to  the  combined  Administrations  of 
Rajputana  and  Central  India. 

The  Governor-General  in  Council  is  pleased  to  order  the  fol- 
lowing temporary  promotions  to  and  in  the  classes  of  Chief  and 
Superintending  Engineers,  with  effect  from  the  dates  specified  :  — 

Major . I.  W.  Ottley,  r.k.,  from  Superintending  JIngineer,  3rd 
class,  to  Superintending  Engineer,  2nd  class,  with  "effect  from  1st 
January  1888. 

Mr.  F.  E.  Robertson,  from  Executive  Engineer,  1st  grade,  to 
Superintending  Engineer,  3i-d  class,  with  effect  from  5th  February 
1888. 

Mr.  J.  W.  Wright,  from  Superintending  Engineer,  2nd  clas.s,  to 
Superintending  Engineer,  1st  class,  with  effect  from  4th  April 
1888.  ^ 

Mr.  H  A.  S.  Fenner,  from  Superintending  Engineer,  3rd  class, 
to  Superintending  Engineer,  2iid  class,  with  eftect  from  4th  April 
1888. 

Mr.  R.  H.  Ehind,  from  Superintending  Engineer,  2nd  class,  to 
Superintending  Engineer,  1st  class,  with  ettect  from  13lh  Ainil 
1888. 

Colonel  G.  E.  L.  S.  Sanford,  c.b.,  r.e.,  from  Chief  Engineer,  2nd 
cla.s,s,  to  Chief  Engineer,  1st  class,  with  effect  from  15th  April  1888. 

Mr.  T.  H.  Wickes,  from  Sui)erintending  Engineer,  2nd  class,  to 
Superintending  Engineer,  1st  class,  with  ett'ect  from  25th  April 
1888. 

Major  W.  L.  Greenstreet,  r.e.,  from  Superintending  Engineer, 
3i-d  cla.s.-i,  to  Superintending  Engineer,  2nd  class,  with  effect  from 
25th  April  1888. 

Major  G.  Hildebrand,  r.e.,  from  Superintending  Engineer,  3rd 
class,  Suiiernumerary,  to  Superintending  Engineer,  2nd  class. 
Supernumerary,  witli  effect  from  25th  April  1888. 

Colonel  B.  Lovet,  c.s  i ,  r  e.,  from  Superintending  Engineer,  2nd 
cla.ss,  to  Superintending  Engineer,  1st  class,  with  effect  from  7th 
May  1888. 

Brevet  Lieutenant-Colonel  W.  G.  Nicholson,  r  e  ,  from  Superin- 
tending Engineer,  3rd  class,  to  Superintending  Engineer,  2nd  class 
with  effect  from  7th  May  1 888. 

Major  T.  Gracey,  r  e  ,  from  Superintending  Engineer,  3rd  claas, 
to  Superintending  Engineer,  2n(l  class,  with  effect  from  26th  May 
1888. 

Mr.  E.  .T.  Martin,  from  Superinten<ling  Engineer,  1st  class,  to 
Chief    Engineer,    3rd    class,    with    effect    from    2nd    June    1888. 

Mr.  F.  J.  .J.  Johnstone  from  Su])eriiiteiiding  Engineer,  1st  class, 
to  Chief  Engineer,  3rd  class,  with  ettect  from  2nd  June  1888. 

Military  Works  Department. 
'  Lieutenant  H.  C.  Nanton,  r.e.,  temporary  Assistant  Engineer, 
2nd  gi-ade,  is  appointed  to  the  current  duties  of  the  Oflfioe  of  the 
Executive  Engineer,  Allahabad  Division,  Military  Works,  in 
1  addition  to  his  own  duties,  during  the  absence  of  Captain  T. 
Digby,  R.E.,  Executive  Engineer,  on  privilege  leave,  with  effect 
from  the  forenoon  of  21st  Mav  1888. 


in  a<ldition  to  his 
Lieutenant-Colonel 
leave. 


own,      with 
E.    Harve\-, 


His 


Honor   the  Lieutenant-(ioveriior 
sanction,  the    promotion   of    Mr.      F.    W, 
Engineer,     1st      gi-ade,       to    Executive 


las     been     pieaseil      to 
Maun.sell,      Assistant 

temporary  rank,    with 'effect    fr'on7'thr7tlf '11*^888^'' \4'lfe' 


Bengal,  July  11 1888. 

Establishment — Irrigation. 

Mr.  T.  M.  L.  Thomson,  Executive  Engineer,  Northern  Drainage 
and  Embankment  Division,  is  "ranted  privilege  leave  for  three 
months,  with  effect  from  the  6th  of  August. 
?>Mr.  R.E  Carter,  Assistant  Eni;ineer,  is  appointed  to  be  Exe- 
cutive Engineer  of  the  Northern  Drainage  and  Embankinent 
Division,  during  the  absence  on  leave,  of  Mr.  Thompson,  or  until 
further  orders. 

Kstuhlishme'iit — General. 

Mr.  .1.  C.  White,  Executive  Engineer  of  the  Kalimpong  Divi- 
sion, is,  fin  the  abolition  of  that  Division,  from  the  20th  instant, 
appointed  to  be  Executive    Engineer  of  the  Darjeeling  Division. 

Mr.  W.  H.  Nightingale,  Inspector  of  Local  Works  in  the 
Bhagulpore  Division,  having'  returned  to  duty  on  the  4th  instant, 
the  unexpired  portion  (two  days)  of  the  privilege  leave  granted 
in  Government  Notification  of  the  4th  May  last  is  cancelled. 

Lieutenaiit-Cjolonel  (!.  W.  I.  Harri.son,  R.E.,  Officiating  Chief 
Engineer  and  .Joint-Secretary  to  Government,  officiated  as  Secre- 
tary to  Government,  in  addition  to  his  own  duties,  from  the  loth 
April  to  the  1st   .June  1888,   both  days  inclusive. 


I>ay,  proceeded  on  furlough. 


Central  Provinces,  July  7,  1888. 

riJI"'p    '"""'^'''    l'"vilege   leave  is  granted   to  Mr.  G    M.  H.r- 
™«d^nstt:t     '*^''^'''''"i'^''''''''^'''''^^^  *'"'  effect  from   the 


India,  July  7,  1888. 
Mr.   J.   Cleburne,     Executive    Engineer,     3rd     grade      North- 
Western   Provinces   and   0«<lh,    is   grante.l   s,,ecial  le^^e  for  two 

.ffi'.","' V  .'n  :T"","'  ^"^"'^  ^"'''^  Department  Scadons 
dated  the  3rd  October  1887,  with  effect  from  16th  June,  1888 


^bbciticicmciit 


i?. 


WANTED 

DRAFTSMAN  and  Estimator.  Must  be  able 
to    finish    drawings   from    pencil    sketches. 
U]>  to  Rs.  90  according  to  qualification.s 
Apply  to — 
The  ExEOLTivE  Engineer, 

Suhkur  Bridye,  Hind. 


A 

Pa} 


(159) 
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EAST    INDIAN    RAILWAY. 
FOR  SALE.  IN  GOOD  CONDITION. 


Steam  propelling  anchor  heave-up  boat,  icith 
S-ton  steam  7i'inch. 

LEN(il}{    .V.)  f    •    '      Ml  13  foot,  depth  b\  loot, 
siKvially  iiu|'  r  Jubilee  Bridtje  works 

•t  a  eoet  of  'Rs.  1 9, 1 1 0-4-10      Ott'ers  invited. 

Full  i^rticulars  on  application  to  the  Con- 
troller of  Stores,  F  T  Haihvav,  Fairlie  Place, 
Calcutta. 

D.    W.   CAMPBELL, 

AtiENT. 

CAUfTfA.  VltU  Jiihj  18S8. 

PUBLIC  "WOUSS  DEPARTMENT. 

NOTIFICATION. 


SH.\ LED  Tenders  are  invited  in  tlie  P.  W.  Department 
Yorm  No  7M  for  constnietinn?  two  wrought-iron  cwissons, 
n>qaired  for  closing  Chitpore  LcH'k.  Amount  of  Estimate 
lU.  •JS/.TO 

DniM  ■  ions,  and    estiiniitetl    (luuntities  may  be 

iccin  at  '  ■■<■    Executive    Engineer,    Circular   and 

Eaaterii  n.    where  forms  of  tender  and    other 

infomai  tained, 

Tenders,  which  must  include  fitting  and  delivery  of  the 
caiMon*  at  CliitrMire  Lo«-k,  will  Ins  received  up  to  noon  of  23rd 
July.      I  '>ney  to  the  amount  of    Rs.  700  in  currency 

notcBinu  :  {^"7  each  tender. 

The  right  of  rejecting  all  or  any  tenders  is  reserved. 

G.  SHAWE, 

EXKCUTIVK    ENfilXEKK, 

C'trriitdr  ({•  Eiisftrn  Caiiah  Dirn. 

BEST  MIRZAPUR  STONE. 

IV    Minapur   Siot»   Aod   Trailing  Co.,    Cui-Stonc   C<ji<(ra<.tur.s   and  (,)iiarryineti, 

..     Ruofing. 
. .     Coping* 

And  an  dexTnttoo*  of  Col'Sione.     The  c)icm|icst  in  the  market.  ^ 

Ap^y  to  ibc  CompBnjr  ur  lo 

LVALL,  MARSHALL  &  CO., 

4«  ClhtGhat  Street,  Caixuita. 
fi$«>  l>pAi>-Sulkea.  CalcuttA. 

WANTED. 

A  GOOD  E«tiniut<jr,  JSalary  R.s.  1 00,  and  a  good 
Draftsman,  Salary  Rs  60  rising  to  Rs.  75. 
Apply  with  copies  of  testimonials  to — 

H.  F.  WHITE,  M.I.C.E., 
Super intcndinij  Engineer, 
(153)  1st  Circle,  Rangoon-. 


xoTi(;t:. 


NOTICE. 

TENDERS  for  the  purchase  of  the  Burma  Government 
S.S.  "  Pnlaktvu  "  will  be  received  by  the  Deputy 
Director  of  the  Indian  Marine  up  to  gunfire  of  Monday,  the 
16th  July  lt<S8. 

2.  The  Vessel  will  be  sold  at  Calcutta  with  engines, 
boilers,  masts,  sails,  awnings,  .spars,  anchors,  cables,  boats, 
and  such  other  stores  as  may  be  on  board  now  and  which 
will  not  bo  removed  pre\ious  to  the  sale. 

3.  Each  tender,  before  being  opened,  must  be  accom- 
panied by  a  treasury  receipt  for  a  sum  equal  to  25  per  cent, 
of  the  amount  offered,  and  tlie  balance  must  be  paid  within 
.48  hours  of  acceptance  of  the  tender  and  before  delivery 
is  taken.  The  tenders  will  be  submitted  to  the  Government 
of  Burma  for  orders. 

4.  The  Vessel  will  Ije  at  the  lisk  and  charge  of  the 
purchaser  from  the  date  tlie  acceptfince  of  the  tender  by 
Government  is  communicated  to  him. 

."i.  The  foUlowing  description  of  the  Vessel  is  believed 
to  be  correct,  but  any  errors  or  misdescription  shall  not 
annul  the  sale,  nor  shall  any  compensation  be  allowed  on 
that  account  : — ■ 


Length,  extreme 
Between  perpenJiculars 
Breadtli,  exticiiie 
,,         niouldeJ 
Depth 

Hull,  material  built  of 
Where  built 

When  built 

ICngines,  description  of 

Wliere  built 
When     ,, 
Cylinders 
.Stroke 

N.  H.  I>. 

L  H.V. 

.S  j)eed 

l.'onsumption  of  (^'oal    ... 

'J'onnage,  H,  O.   M. 


Ft.    In. 
..    1-20    0 
...  116    0 
...     S7     6 
...     ](j    0 
...       6    0 
Iron. 
(;ovt.  Dockyard, 
Kidderpore. 
...  *  1882. 
Comp.  Diagonal  non-con- 
densing paddle, 
(iovt.  Dockyanl,  Kidderpore. 
...    1882. 
...       20"&36i" 
.  .       3n" 

...       57 
...     18.S 

10  miles. 
...     4cwt3.  per  hour. 
...    144  tons. 


'  C.  The  Vessel  is  open  for  inspection  at  the  mornings  off 
the  Government  Dockyard,  Kidderpore,  on  applying  for  an 
order  to  the  Deputy  Director  of  Indian  Mai-ine. 

7.     The  undersigned  does   not    Ijind   liimself    to  accept  the 
lowest  or  any  tender. 

H.  M.  l.M.  DOCKYARD,!  (Sd.)  A.    GWYN  Capt., 

(156)    KmuKKPOKK.  J  OJi/.Bi/.  Director,  InrlianJ/arine. 


W.\.^ir. !■,  a  ^r,>  i.r.  1  .w.  I  for  the  Municipal  Board  of  .Sliolapiir. 
Cao<Ii>Utcs  are  invitad  to  Mini  appliciitions,  Kpv6ifying  full 
Nunc  u>d  Aj5«,  to  UodenigDetl,  before  20th  of  July  next.  Kxami- 
DMion  (.'crtlficmtea  and  Testimonialii  iihould  accompany,  (!ood  kow- 
bdgc  of  Bagliah  and  Maratbi  and,  if  pumible,  knowledge  of  Accounts, 
capacity  for  acdre  ao.t  admiulxtrative  dnttex,  Hr'ife.tsional  Engineer-  ' 
ing,  actual  expericuM  of  Municipal  or  other  a<)inlniHtrativc  work, 
arc  tha  ex|i«ct<  tiona. 

Tba  pcrmaii'  ^mt  of  the   pout  is  on    leave   without   pay, 

which  erpire*  on  the  1st  of  May,  1H80,  and  is  at  present  employeil  m 
HacTCtarjr  to  the  Surat  Mnnicipality,  and  standi)  a  fair  chance  of  being 
ea«finnad  there.  The  Miinidpality  does  not  hereby  l.inri  itudf  to 
aonfcr  the  Taflaaey  r  t  or  any  of  tlie  candidaten. 

}■■  Si)  SEMVHVSl),  Chairman. 

AMOLAPra  MrviariiL  Omct^  >  Managing  CommilU', 

(150)      1\^  Jam  UM.  S  .Sholajttb  Mcmciialitv. 
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STDHEirS  PATENT 
SILENT  SELFOILINC  PUNKAH  WHEEL 

HORIZONTAL  VERTICAL 


SB 


u 

n 


These  »li<ji;l«  1.11.  .\.iiiiF.i.Ki!«  and  «i!lf.|iil>ricatiiig,  do  not  drop  oil  or  allow  the 
rop«  to  be  pulled  off  them,  are  eiixiijr  fixed  in  auy  ijoxition,  answrr  ccjually  well  as 
Vertical  or  Horizontal  wlicelH,  and  run  perfectly  for  years  without  itteution. 


Un) 


Sole  ABenl8,  BPENCER  &  Co,  Mount  Road,  Madras. 


duly:  i4y'S9.} 


SlJi AN  ENGrtNEERmG. 


0» 


Fredholl  Lanl,  Bwsllinjr  Souse,  TTnflnlslisd  SraTine;  Bocls.  '^h.arf,  Sheis,  Barracks,  Oat-offlees,  &e.,  in  Bangreos. 

The    uiiJei-3igned    have    liecQ    fuNored    with    instructions    from    the  Executrix    to    the    Estate    of  the    late 

Mr.  J.   MACRORY,  to  Sell  by  Public  Auction  on  an  early  Date 

The  irhole  of  ilu:  niliiable  Landed  Prcrpertv   belonging  to  the  above  Estate, 
SITFATED  AT  DVNNEEDAW,  RANeOOTT, 

COMPRISING 

< .     A   portion  of  Suburban  allotment  Lot   No.   17  measuring  200    by  800  feet  with    an  unfinished  Dock   measuring  420  by  56   feet 
*iid  4  inches  with  2  gates,  each  gate  30  feet  by  9  inches  wide. 

2.    A   Wharf  complete   measuring   150  by   18  feet  leading  to  the  above. 

.'i.     Workshop  sheds  built  of  galvanized  roof  and  walls  measuring  24i)  by  40  feet. 

4.    The  substantially  built  dwelling  house  46  by  46   feet   with  a  portieo  16  by  16  feet  and  out-houses  complete. 

.'■>.     The  Office  and  Blacksmith's  Shops  complete  with   tools,  8S  by  20  feet,  with  galvanized  iron  roof. 

8.    Workmen's  dwelling  180  by  26  feet  with  galvanized  Iron  root. 

Government  sanction  having   been  obtained   for   constructing  the  dock,   it    uffords  a  splendid   opportunity   to  Capitalists  to   invest 
their  money  for  profitable  returns. 

The  want  of  a  dock  for  a  rising   place  like  Rangoon  has  long  been  felt,  which   the  late  Mr.  Macrory  endeavoared  to  supply,   but  was 
(ireveuted  by   his  sudden  demise,   in   consequence  of  which  the  above  property  is  now  offered  for  sale. 

TERM.S — \  deposit  of  25  per  cent,  to  be  paid  on  the  day  of   sale,  and  the  balance  within  one  month  from  date  of  Sale. 

The  property  to  be  at  purchaser's  risk  from  the  time  of  sale.  All  transfer  charges  to  be  borne  by  the  purchaser. 

Xoff — Private  offers  will  be  received  up  to  two  days  before  the  sale.  Any  information  required  by  intending  purchasers  will  gladly  be  given  by 

JiJNGOON.  EI.A.X^'X'ZXA.IZ.A.IZ.    OH    ^  O  IM", 

(2778)  AUCTIONEERS. 


P.  W.  D.,  AKRA  DIVISION. 

NOTIFICATION. 

Tender. s  for  the  supply  of  coal  for  Brick  burn 
iug  will  be  received  by  the  Superintendent,  Akra- 
Factory,  up  to  noon  of  Monday,  the  23rd  July 
1888. 

The  probable  quantity  of  coal  required  is 
about  500  tons  of  Rubble  and  about  15,000  tons 
of  dust  coal,  and  no  tender  will  be  considered 
for  the  supply  of  quantities  less  than  one  half 
I  if  the  above. 

Tenders  are  to  be  made  in  P.  W.  D.  Form 
Xo.  14M.  and  Rs.  200  is  to  be  submitted  with 
each  tender  as  earnest  money. 

Tenders  should  specify  (1)  the  rate  per  ton  at 
which  the  coal  will  be  delivered  into  E.  I.  ll. 
waggons  at  the  Pit  mouth  or  at  the  nearest 
Railway  siding  to  the  Pit ;  (2)  the  rate  at  which 
despatches  can  be  made  per  week  after  the  1st 
November  ;  and  (3)  the  name  of  the  Pit  from 
which  the  coal  is  arised. 

For  further  particulars  apply  to  the-  Superin- 
tendent, Akra  Factory. 

S.  C.  GHOSE,  Rai  Rahadoor, 
Akra,  ]  Superintendent, 

Tht  -iHth  June  1888./    Akra  Brick  Factory  Dk. 


U-^2) 


ICE!    ICE!!    ICE!!! 

FOR  SALE. 
rriHREE  Ammonia  Machines,  Carres  system, 
-»-  2  of  1  ton  each,  1  of  ^  ton  capacity  with 
Steam  Engine,  Boiler  and  Ammonia  Still.  The 
;7hole  for  cash.  The  above  are  second-hand  hav- 
ing been  at  work  4  or  5  years.  For  further 
particulars  apply  to 

P.  C.  RUBIE, 

LucKNOw  ;      1     P.-Attt.  to  Liquidators, 
l^th  June  1888.  |      General  lee  Factory  Co,  Ld. 
(141) ^ 

WANTED. 

AN  Overseer  for  the  District  Board,  Patna,  for  18  months 
certain,  @   Rs.  90    per  mensem,  including  allow- 
ances. 

Applications  with  copies  of  Testimonials  should  reach 
this  ofRce  not  later  than  the  15th  July  1888.  None  need 
apply  who  has  not  had  experience  of  road  and  bridge 
works,  and  had  not  served  in  the  P.  W.  D.  as  a  3rd 
grade  overseer  for  more  than  five   years. 

By  Order, 

POORNA   CHUNDR  CHATTERJEE, 

ACCOUNTANI, 

For  Offg.  District  Engineer, 

Patna. 
(14.6; 


IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORaE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS,  ROADS,  BUNGALOW  GROUNDS.  PLANTATIONS,  &e. 

•  Awarded  Certificate  of  Merit  Calcutta  Intepnational  Exhibition,  1883-84. 

L.\R0EL\    used    by    tl»«    Indian    Statr   jiiil   CiKUjuitocd  K;iiKvays,,  ambines  Strength,  Lightnes.s,  and  Low  Cost.     Any  smart  native  can 
erect  it.    Cost  of  transport  per  mile  of  Railway  only  aliout  3  annas  per  mile  of    B'ence.     Foaoing    POStS,    Straining   Posts,    Galvanized 
.Strand  Wire,  (Jalvanized  Steel  Barl)  Wire,  Wronght-iron  fiates  of  all  sizes  with  Posts,  complete,  suitable  for   Railway  Level  Crossings, 


I'lantations,  Bungalow  Grounds,  &c.     A  complete  Fence  with  Barb,  iStrand  or  Steel  Wire,  suitable  for  a  plot  of  ground 
1  length  of  Road  or  Railway  supplied  ready  for  fixing. 

Deliveiy  given  at  any  RAILWAY  STATION  in  India. 


of  any  shape,   or  for 


R.  J.  GEORGE  &  CO.,  ENGINEERS, 

44.    Fardens  Road— St.  John's    Hill.  Vlajtham  >l auction —London  S.    W.    and   •Jiibbulpore,  India. 
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T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 

Stone's  Patent  Bronze. 

Babbit's  Metal  and  Richard  s  Plastic  Metal. 

Regulus  of  Antimony,  Pure  Block  Tin. 

Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 

Brass  and  Copper  Rods,  Tubes  and  Sheets. 

Zinc  Sheets  ana  Tin  Plates. 

Best  Tool  and  Miners'  Steel. 

Spring  Steel  selected,  and  mild  Steel  Sheets. 

Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 

Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 

■Wrought  Iron  Tubes  and  Fittings  for  Gas  and  'Water. 

Lap- Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 

Rain  Water  Pipes  and  Connections. 

High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Boiled  Iron  Joists  and  Girders. 

COMMERCIAL     UNION    ASSURANCE     CO.,     LD.~ 

Extract^}  from  the  Tiventy-sUth  Annual  Report  viz.    for  the  year  1887. 


FIBE   UEFAETMENT. 

Preiniuiru  »ltir  detiuctiog 
R«-m»urMic*»  ...     £769,26.5    0    0 

Intar««t  .      £  I9,61'.>    0    0 


LoMca  kfter  deductiug  Re- 
iiwiriiii'^H    . 


£4i3,.")S7    0    0 


LIFE  DEPARTMENT. 

Premiums  after  liednotmg 

Re-insuranccs  ...     £12,>,559    0    (» 

Interest  aud  Dividends  ...     £  4,'),649    0    0 

Clainw  loss  Re-insur»nces,     £  79,229    0     0 


MARINE  DEPARTMENT. 

I'reniiums  after  deducting 
Ke-insurauces  ...     £175,118     ti     U 

Interest  ...     £     8,294     d    0 

Losses  after  deducting  Re- 
insurances ..  .     £138,365    1 1    ti 

Interest  not  belonging  to 
.tbove,  but  included  in 
Profit  and  Loss  ..     £  18,545     ii     || 


Tbe  Life  Fu&d  vas  increased  during  tlie  year  "by  «e65,64S  and  no^r  amounts  to  «ei,070,064. 

llw  I.i  :   tlio  I'onipany  are  held  in  special  trust  by  Deed  of  Settlement  and   Act  of   Parliament,   and   are  only  liable  for  Life 

CUim*.     1..  1  ^i!.--"  eliare  with  the  other  contracts  of  the  Company  in  the  secuiity  afforded  by  the  General  Funds  (over  £1,400,000)  and 

the  aaealled  C«piuil  uf  £2,250,000. 

Tlie  rmtaa  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  ahmlutt  securiti/  to  the  assured. 

The  Total  Fundi  and  property  in  hand  on  31  st  December  1887  stood  at  £2,613,059. 


(39) 


C.   H.  OG BOURNE,   Manager  and  Underwriter. 


GRBAT  WSSTSRN  HOTliL, 

[29]  BOMBAY. 


OIL 


SPINDLE 

B.VJCHINC 

LUBRICATING 


MACHINERY 

CYLINDER 

ENGINE  ... .,„ 

Sktdu  of  all  deacriptions  always  in  hand.  Contracts  at  reduced  rates. 
KER    DODS    &   Co.,  81,  Cliva  Street. 


(134) 


K.    '1\    n.    JiLTilT^T:) 


HIGHLAND    WHISKY. 

Rs.  26  per  dozen. 

GISBORNE  &  CO., 

THOMSON  &  MYLNE'S 
PATENT  SUGAECANS    MILLS. 
For  particulars  of  Depots,  Licensees,  &c.,  address— 
THOMSON  &  MYLNE, 


(KB) 


I'.KHKK.V    K.  I.    RAILWAY; 

or  6,  Commercial  Butldingrs,  Calcutta. 


A    GREAT    WANT   SUPPLIED. 


"»  2 


(M) 


HeaiMlnuil  14t.h  October  187 fi. 

CYLINDER  OIL. 

TTiauaa,  moesison  sc  Oo.,  o»ieutt*, 

Sole  Agent»  for  Bengal. 


JEYES'  SANITARY  COMPOUNDS 

Thirty -one  Prize  Medals  ntuJ   First-class   Certijicate." 
Gold  Me<la),  International  Exhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not   a   single   ease  of    illness  occuri-ed   amongst  the  Nat)\e 

Artisans  employed  in  the  Exhibition  owing  to  tlieii' 

Qiiai-tors  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  in  variowt  aiznl  l'>ichiries  to  suit  the  convenience  of  OmU/iiirr.i. 


Full  Directions  for  use  supplied  with  every  Package- 

ir.5.— One  Gallon  of  .) eyes'   Perfect  Purifier  Fluid  makes  oue 
Hundred  Gallons  of  l^isinfeotant. 

OYCE  NICOL  &  CO., 
(142)  Sole  Agents,  Cahulto. 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

^  J.  D.  JONES, 

Mechanical  Enginur, 
Pp.orRrnToB. 


(108) 
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The  Office  of  Publication  of  InSian  ©ngineering  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  shmdd,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spenee's  Eotel,    Calcutta. 

It  is  particularly  requested  that  all  letter's  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrie  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


iStrms  of  Subscription  : 

Yearly.  Half-yearly. 

...  Ks.  12    ...    Rs.  7    . 


Quarterly, 

Rs.  4 


Including  Postage  in  India 

Specimen  copy — Free  ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON,— D.  J.  Keymer  &  Co.,  Whitejriar's  Street. 

NEW  YORK.— The  Scientific  Pubmshing  Co.,  27,  Park   Place. 

ROME.— Loescher  &  Co. 

STRAITS  SETTLEMENTS.— "  The  Straits  Times,"  Singapore. 

CHINA  AND   .lAPAN. — Lane,    Crawford  &  Co.,  Hong-Kong. 

Shanghai,  and  Yokohama. 

JAVA.— G.  KoLFF  &  Co.,  Batavia. 

AUSTRALIA. — Gordos  & Gotch,  Melhom-ne,  Sydney,  and  Biishane. 


Scale  0?  Charges  for  JVfiutrtisements. 

One  Page.            Half  Page.        Quarter  Page.          Eighth  Page. 

Sixteenth  Page 

Rs.  50     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10      ... 

Rs.  6. 

Double  these  rates  for  outside  front. 

An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

''Artesian  Borings  in  the  Sunderbands." 

As  the  issues  of  the  jounial  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
ofiFered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officei-s  and  others  in  Bengal  and 
elsewhere. 

Price  Its.  2  per  copy Cash. 
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THE  PUBLIC  SERVICE  COMMISSION. 

We  commend  to  the  notice  of  the  Heads  of  the  Indian 
Engineering  Colleges  that  part  of  the  article  on  the 
Public  Service  Commission  in  the  Pioneer  of  19th  June 
which  refers  to  the  P.  W.  D.  in  the  following  terms : — • 
"  But  the  Engineers  might  ask,  why  should  not  a  Cooper's 
Hill  man  continue  to  make  bricks  for  fifteen  years  ?  He 
probably  makes  them  better  now  than  when  he  began. 
Granted  that  he  is  paid  somewhat  more  than  the  indi- 
genous outcome  of  Roorkee,  is  it  not  truer  economy  to  be 
sure  of  good  bricks  and  good  morbar  in  buildings  and 
bridges,  than  to  have  them  tumbling  down  in  a  year  or 
two  ?  Cooper's  Hill  was  founded  to  put  a  stop  to  the 
want  of  education,  the  bad  work,  the  waste  of  material, 
and  the  corruption  that  reigned  in  the  Public  Works 
Department  throughout  India.  It  is  conceivable  thab 
times  have  so  changed  that  a  competent  and  honest  agency 
is  to  be  locally  obtained  through  the  Indian  Engineering 
Colleges.  But  there  is  nothing  in  the  Commission's  Re- 
port to  satisfy  us  that  this  is  so,  and  their  recommenda- 
tions have  simply  the  effect  of  inducing  us  to  suspend 
judgment  until  we  hear  what  the  professional  critics 
and  the  experts  have  to  say." 

Now,  as  professional  critics,  we  have  no  hesitation  in 
saying  that  the  work  demanded  from  fully  75  per  cent, 
of  the  P.  W.  D.  requires  absolutely  no  Engineering 
knowledge  of  a  high  order,  but  simply  a  practical  acquain- 
tance with  materials,  rates  and  men,  business  habits  and 
•an  iron  constitution.     Honesty  of  course. 

Not  only  are  these  higher  attainments  not  required, 
but  most  of  those  originally  possessing  them  have  lost 
them  from  disuse,  after  a  few  years'  practical  work. 

The  average  P.  W.  D.  Engineer,  to  keep  up  his  scien- 
tific attainments,  must  study  apart  from  his  work,  if  he 
can  find  time  to  do  so. 

The  Roorkee  man  can  make  bricks  just  as  well  as  the 
Cooper's  Hill  man  in  90  per  cent,  of  the  places  to  be 
filled  ;  what  a  pity  then  he  should  be  corrupt ! 

So  far  as  the  purely  theoretical  part  of  the  training  is 
concerned,  it  would  take  a  good  deal  of  proof  to  shew  that 
the  knowledge  of  a  passed  Engineer  student  of  an  Indian 
College  is  not  sufficient  for  any  work  in  the  ordinary  run 
of  the  P.  W.  D.,  and  therefore  for  titat  purpose  fully 
equal  to  the  superior  attainments  of  Cooper's  Hill,  before 
they  have  faded  away. 

So  far  as  the  practical  part  is  concerned,  the  passed 
students  of  Cooper's  Hill  and  Roorkee  stand  on  precisely  the 
.same  platform,  they  neither  have  any  practical  knowledge. 

The  few  Cooper's  Hill  men  who  are  reserved  for  the 
"  practical  course "  in  England  fall  into  the  category 
of  Engineers  who  might  be  supplied  from  other  sources. 
There  is  no  inherent  improbability  in  a  Roorkee  student, 
after  a  training  in  England  under  the  new  rules,  ctiual- 
ling  a  Cooper's  man. 
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(>n  the  whole,  as  pivfessional  critics,  wc  can  endorse  the 
rxv  V.fion  of  the  Commission  to  depend  more  upon 

Ux\>  .s,  but  wo  go  beyond  them,   nnd   say  that 

should  Coopers  Hill  be  abolishetl,  Engineers  of  higher 
attainments  than  can  be  pronded  from  Roorkee  can  be 
found  among  the  R  R's.  who  could  alwaj-s  be  utilised  in 
the  P.  W.  D..  under  the  rational  sj-stem  prevailing  in  other 
countries,  while  C.  E's.  could   be  obtained  in  the   open 

•market 

It  is  pr.  !>.-!;—»  assert  that  the  ordinary  laws  of 
supply  aiul  .I.iiuiikI  aro  imetpml  to  providing  sufficient 
Engineering  talent  for  the  Indian  Goveniment.  The 
histoid'  of  Engineering  enterprise  radiating  from  England 
and  of  the  work  done  in  India  itself  by  other  than  Govern- 
ment Engineers,  and  by  Government  Engineers  obtained 
in  the  open  market,  gives  the  lie  to  such  a  proposition 
It  was  not  believed  by  the  Government  of  India  itself, 
and  was  derided  in  England,  when  Cooper's  Hill  was 
started. 

It  is  true  that  Cooper's  Hill  is  an  excellent — and  we  are 
disposed  to  say  the  best — institution  for  providing  as  good 
an  Engineering  education  as  can  be  obtained  in  a  College, 
but  there  are  others  in  England,  and  so  far  from  being  a 
College  absolutely  necessar)- to  train  Indian  Engineers,  it 
Is  now  simply  competing  with  self-.supporting  institutions 
to  train  Engineers  for  the  general  market.  The  question 
is,  therefore,  no  longer  whether  it  is  impossible  to  get 
Ei^neers  in  England,  but  whether  the  Secretary  of  State 
is  justified  in  spending  the  money  of  the  Indian  tax-payer 
any  longer  to  train  Engineers  for  India. 

Perhaps  it  is  not  generally  known  that,  although  the 
SeeB  of  Cooper's  Hill  are  placed  about  as  high  as  possible, 
yet  the  institution  was  worked  at  a  loss. 

So  much  for  the  general  aspect  of  the  question,  but 
the  extract  with  which  we  commenced  demands  some 
notice. 

The  Duke  of  ArgjU,  for  a  much  milder  statement  in 
reference  to  this  very  matter,  ha<J  to  eat  his  words.  The 
writer  must  either  be  absolutely  ignorant  of  the  facts 
on  which  he  presumes  to  advise  the  Commission,  or  must 
have  some  private  interest  to  serve  in  bolstering  up 
Cooper's  Hill  at  any  price. 

We  presume,  when  he  accuses  the  P.  W.  D.  Engineers 
in  forcible  terms  of  incompetence  and  corruption,  he  does 
not  include  the  Military  men,  who  then  formed  the  bulk 
of  the  Department,  but  refers  only  to  the  Indian  men 
and  the  Stanley  men.  Now,  we  do  not  remember  a 
single  witness  before  the  Commission  so  much  as  hinting 
at  fither  of  those  classes  being  generally  incompetent  or 
corrupt,  and  we  think  we  may  safely  leave  such  a  mon- 
ittrr^us  accusation  to  the  sense  of  our  readers  without  any 
further  remark. 

It  would  be  interesting  to  have  the  opinions  of  the 
Hearts  of  the  Indian  Colleges  as  to  whether  they  would 
not  supply  a  few  competent  and  honest  Engineers  yearly. 

We  rather  think  that  Military  Engineers  were  princi- 
pally concerned  in  most  of  the  failures  of  barracks  that 
have  made  a  noise  in  the  P.  W.  D.  ;  and  for  a  nice  sense 
of   honor    and    competent    business    qualities    among 


high  Indian  officials,  wc  should  like  our  contemporary  to 
produce  an  instance  from  the  despised  Engineers  to 
match  the  present  Hyderabad  scandal. 

THE  UNCOVENANTED  SERVICE. 

Although  the  cause  of  the  uncovenanted  service  re- 
ceived a  temporary  check  in  the  House  of  Commons,  it  was 
certainly  not  owing  to  want  of  advocacy.  In  fact, 
it  is  a  hopeful  sign  of  the  times  that  such  an  interest 
is  being  taken  on  a  subject  which  a  decade  ago  would 
not  perhaps  have  been  permitted  a  hearing  by  that  august 
assembly.  To  say  the  least  about  Mr.  King's  speech,  it  was 
marked  by  an  originality  of  conception  and  a  breadth  of 
view  which  do  honour  to  the  head  and  heart  of  the  speaker, 
to  say  nothing  of  the  eloquence  which  distinguishes  the 
address  above  all  others  that  were  delivered  on  the  oc- 
casion. Let  the  members  of  the  service  take  heart  that  the 
thin  end  of  the  wedge  has  been  inserted,  and  the  favourable 
decision  of  the  question  is  only  a  matter  of  time.  Now 
that  the  public  at  home  have  come  to  know  how  the 
land  lies  with  those  who  are  not  so  fortunate  as  to  leave 
the  shores  of  England  for  India  armed  with  a  covenant, 
some  sympathy  will  be  extended  to  those  useful  adjuncts 
of  British  administration  in  the  East. 

It  would  be  beside  our  purpose  to  review  at  length  the 
entire  speech  of  Mr.  King  extending  over  columns  of 
closely  printed  matter,  but  it  would  be  as  well  if  the  atten- 
tion of  the  public  in  this  country  should  be  drawn  to 
some  of  the  more  salient  points  in  the  arguments  em- 
ployed by  him,  which  were  simply  unanswerable,  and  re- 
course was  had  to  swamp  the  motion  by  a  sheer  majority 
of  Totes,  most  of  those  voting  perhaps  did  not  under- 
stand what  the  drift  of  Mr.  King's  contention  was,  but 
merely  followed  their  leader — the  blind  leading  the 
blind.  How  truly  did  he  observe  :  "  The  subject  may  be 
an  uninteresting  one  to  many  members,  but  I  hardly  think 
it  can  fail  to  attract  attention  when  I  tell  the  House  that 
this  is  the  cry  of  the  whole  service,  not  the  mere  fad  of 
an  individual  or  of  disappointed  men,  not  of  a  few  men 
in  the  service  who  have  combined  together  to  bring  up 
some  fancied  grievance.  I  speak  as  spokesman  of  the 
whole  service,  from  highest  to  lowest." 

Of  the  reasons  given  by  that  gentleman,  why  there 
has  been  such  luke-warmness  displayed  by  the  English 
Government  in  connection  with  this  affair,  there  is 
none  which  was  such  a  decided  thrust  home  as  the 
explanation  that  no  uncovenanted  servant  has  ever 
entered  the  sacred  precincts  of  the  India  Council.  If 
such  a  concession  had  been  made,  we  would  not  have 
been  subjected  to  the  humiliating  spectacle  of  seeing 
the  House  of  Commons  pooh-poohing  such  a  grave 
question  as  the  future  well-being  of  one  of  the  most  en- 
lightened services  in  the  world.  While  Civilians  and  Mili- 
tary men,  lawyers  and  merchants,  the  latter  having  no  hand 
in  the  administration  of  this  country,  are  permitted  a  seat 
in  the  India  Council,  the  uncovenanted  sei'vice  has  been 
carefully  excluded  from  it,  as  if  they  were  an  inferior  set  of 
men  whose  presence  there  would  mar  the  harmony  of  its 
proceedings.     This  exclusion  has  a  great   deal  to  answer 
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for  the  present  miserable  condition  of  that  service.  Mr. 
King's  remark  on  the  uselessness  of  the  institution  is 
so  much  to  the  point  that  we  will  quote  it  here  even  at 
the  risk  of  being  considered  prolix  : 

The  system  of  dual  government  has  often  been  tried,  and 
has  rarely  been  a  success.  (Hear,  hear.)  In  the  case  you 
hardly  ever  know  whom  you  have  to  approach.  We  have  a 
figure-head — the  Secretary  of  State.  We  have  an  Under- 
Secretary  of  State,  but  if  you  really  look  into  the  matter 
deeply  you  will  find  that  the  people  who  have  the  real 
power  are  the  fifteen  who  draw  £1,200  a  year  each  from 
the  revenues  of  India — (ironical  Eadical  cheers) — the 
irresponsible  gentlemen  who  form  what  is  called  the 
CouLcil  of  the  Secretary  for  India.  (Hear,  hear,  and 
laughter.)  I  hope  it  may  not  be  many  years  before  the 
House  will  come  to  the  same  opinion  that  I  have  come  to — 
that  the  Council  at  the  present  day  is  an  anachronism."  It 
must  have  surpi-ised  a  great  many  of  the  honorable  gentle- 
men present  in  the  House  to  learn  from  what  small  begin- 
nings the  uncovenanted  service  have  risen  to  be  "  oiie  of 
the  most  useful,  efficient  and  hard-working  bodies  of  men  in 
the  service  of  any  State  !"  It  has  given  birth  to  a  Kellner, 
a  Croft,  a  Kavanagh,  a  Forjett  and  a  host  of  others  too 
numerous  to  mention,  of  whom  any  covmtry  would  be 
proud.  And  these  are  the  representative  men  who 
are  denied  a  rational  request  that  their  grievances  might 
be  enquired  into  by  a  Select  Committee  of  the 
House,  even  when  the  government  of  Lord  DufFerin  had 
no  objection  to  the  adoption  of  such  a  course. 

Mr.  King  shewed  in  the  plainest  manner  that  owing 
to  the  shifting  character  of  the  Civil  Leave  and  Pension 
Code,  great  hardships  were  entailed  upon  that  body,  and 
more  so  upon  its  senior  members.  By  recent  arrangements 
it  has  come  to  pass  that  juaiors  absolutely  enjoy  greater 
advantages  in  these  matters  than  those  under  whom  they 
work.  As  an  example  he  cited  the  case  of  the  head  of  the 
Engineering  Department,  Bengal,  who  had  four  or 
five  juniors  who  are  better  off  than  he  is,  inasmuch  as  they 
are  entitled  to  more  privileges  under  leave  rules.  This  is 
an  anomaly  which  the  House  did  not  seem  to  comprehend. 
But  this  is  not  all.  While  some  of  them  have  become 
entitled  to  the  enjoyment  of  the  privileges  granted  to 
all  in  Schedule  A  of  the  Code,  by  a  curious  interpretation 
of  the  rules  they  are  not  allowed  to  participate  in  the 
benefits. 

These  grievances  affected  the  majority  of  the  mem- 
bers, but  the  question  of  the  rate  at  which  pensions 
of  retired  officials  are  drawn  in  England  affects  the  whole 
body  and  is  one  of  very  serious  import,  connected 
as  it  is  with  the  ultimate  efficiency  of  the  service,  and 
which  cannot  but  be  productive  of  widespread  dissatis- 
faction, and  the  effect  it  would  have  on  the  working  of 
the  administration.  We  have  on  several  occasions  referred 
to  this  subject  of  pension  drawn  in  England  at  a  ruinous 
loss.  The  injustice  lies  in  the  fact  that  nearly  thirty 
years  ago  when  the  rupee  was  equivalent  to  2s.  2d.  with 
the  pro.spect  of  rising  to  2s.  4d.  and  2.9.  Gd.,  the  maximum 
pension  was  fixed  at  £500,  considering  that  to  be  an 
equitable  amount,   but  the  present  amount  by  continual 


depression  represents  a  fraction  of  that  sum.  And  yet 
this  miserable  pitttance  is  considered  by  an  enlight- 
ened Government  to  be  a  sufficient  recompense  for  thirty- 
five  years'  work  in  a  deleterious  climate  like  that  of 
India. 

With  regard  to  the  poverty  of  the  finances  which  is  put 
forward  as  necessitating  these  cheese-paring  proceedings, 
Mr.  King  gave  an  apt  illustration  of  how  public  money 
was  being  squandered,  viz. :  the  cost  of  the  Town  Hall 
at  Simla,  the  estimate  of  which  rose  from  two  lakhs  to 
four  lakhs,  and  yet  we  believe  there  is  the  usual  cry  of 
the  daughter  of  the  horse  leech  "  More,  More."  The  mis- 
chief directly  arising  from  the  depreciated  payment  of 
pensions  year  after  year,  is  one  of  those  factors  in  a 
consideration  of  the  question  which  ought  not  to  be 
lost  sight  of  Servants  who  have  passed  that  .  age  when 
they  could  efficiently  serve  the  Government,  linger  still 
on  in  the  hope  of  laying  by  a  little  more  accumulation, 
and  thus  are  a  stumbling  block  in  the  way  of  those 
who  have  patiently  waited  for  promotion  and  see  it  as  far 
ofif  as  ever.  This  naturally  causes  heart-burn  in  the 
service,  and  friction  is  the  result.  How  far  this  is 
conducive  to  a  healthy  administration  of  the  country, 
we  would  leave  our  readers  to  judge  for  themselves. 

The  members  of  the  uncovenanted  service  must  not  be 
down-hearted.  One  swallow  does  not  make  a  summer.  Mr. 
King's  defeat  is  only  a  temporary  reverse.  From  what  we 
can  learn  of  him  by  his  speech  on  the  occasion,  he  is  not 
the  man  to  tamely  submit  to  such  an  iniquitous  judg- 
ment. He  will  probably  come  to  the  charge  again  when 
Englishmen  at  home  come  to  be  more  enlightened  on 
Indian  subjects,  and  we  trust  the  day  is  not  far  off  when 
jijstice  will  be  meted  out  to  a  most  deserving  class  of 
public  servants.  We  hope  to  refer  to  this  subject  in  a 
future  issue. 


A  SUGGESTION. 
IL 
Major  J.  B.  Keith,  the  late  Archaeological  Surveyor  of 
N.-W.  P.,  who,  though  not  an  Engineer  by  profession,  had 
been  engaged  in  the  repair  of  some  old  monuments  in 
Rajputana  and  Gwalior,  and  is  favorably  known  by  his 
carved  Indian  gateway  in  the  Calcutta  Exhibition,  writing 
a  short  time  ago  from  Malta  to  the  Pioneer,  gives  the 
solution  when  he  says  that  it  has  been  made  into  a  sort 
of  close  preserve  by  an  interested  ring  of  antiquarians. 
Mr.  Mclik  Beglar  also  distinctly  hints  at  some  such  com- 
bination when  he  says,  that  he  should  be  simply  per- 
petuating the  vicious  mystery  with  which  Indian  arch;eo- 
logical  research  is  shrouded  by  the  numismatic  prolix 
uncertainty  and  paleographic  intricacy  of  some  archaeo- 
logists, or  by  the  unfruitful  critical  verbosity  on  monu- 
mental architecture  of  others,  were  he  to  pass  over 
certain  researches  with  a  bare  allusion  and  a  bald  state- 
ment which  few  experts  would  contradict,  and  fewer 
outsiders  understand  or  attack ;  and  he  goes  on  to  add 
that,  he  feels  that  an  undesirable  mystery  has  somehow 
or  other  been  instrumental  in  prolonging  his  apprentice- 
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ship  to  this  fracinftting  wience  to  fifteen  years,  when 
every  other  science  or  art  needs  but  au  apprenticeship 
of  five  to  ten  years. 

TTut  there  is  some  truth  in  the  independent  testimony 
of  two  officers  of  the  department,  both  favorably  known 
to  the  public,  for  Mr.  Melik  Begars  reports,  when  serving 
under  Sir  A.  Cunuiughani.  have  been  before  the  public  in 
the  volumes  of  the  Archaeological  .Survey  of  India,  edited 
by  Cunningham,  and  have  never  been  adversely  criticised. 
appears  difficult  to  doubt  An  examination  of  the  per- 
«iinW  of  the  department,  so  far  a-s  outsiders  may  judge 
from  it.  tonda  to  confirm  the  charge  brought  by  Major 
Keith,  for  with  the  exception  of  the  Director-General 
whose  volumes  have  never,  we  believe,  been  reviewed, 
of  Mr.  Melik  Begar  already  alluded  to.  and  Mr.  H.  B.  W. 
Clarriek.  wljose  writings,  however,  were  some  time  ago  sub- 
jecUd  to  rather  a  severe  criticism  in  the  Pumeer,  not 
QSte  of  the  other  officers  appear  to  have  produced  any- 
thing in  the  nature  of  a  rejwrt  to  which  the  public  have 
accesM  on  any  monument  in  India. 

But  a  Government  which  is  casting  about  for  reduc- 
tions wherever  possible,  can  scarcely  permit  an  interested 
or  uninterested  ring  of  any  sort  to  make  a  close  preserve 
of  a  whole  department.  How  much  relief  can  be  afford- 
ed to  the  congested  P.  W.  Department  by  the  throwing 
open  of  this  apparently  close  preserve  will  be  evident 
when  we  point  out  that  by  a  Government  resolution  each 
Provincial  Government  was  furnished  with  a  Surveyor 
and  au  Assistant  Surveyor.  In  the  five  Governments  of 
Madras,  Bombay,  Bengal.  N.  W.  P.  and  Panjab  conse- 
qu  '  '  re  must  be  therefore  ten  appointments  which 
cai:  -    -d.  .and   properly   and  advantageously    filled, 

by  Engineers,  to  say  nothing  of-  the  quite  small  army  of 
draftsmen  and  measurers  for  whom  useful  employment 
nvi  '  '  lid  should  a  congestion  be  found  to  e.vist  in 
th-  -  -.s  of  «ab<jrdinatcs  in  the  Public  Works  De- 

partment Five  Executive  Engineers  and  five  Assistant 
Engineers  can  thus  be  placed  in  employments  where 
til'  "  I  >t  only  be  no  burden  to  a  Government  bent 
on  :  'II,  but  where,  if  only  care  be  taken  to  select 

the  men  who  have  a  taste  that;  way,  they  will  do  credit  to 
themselves  and  to  the  department.  In  short,  we  would 
seriously  suggest  the  incorporation  of  the  department 
with  the  ordinary  Public  Works  Department. 

It  may  be  objecte<l  to  this  that  we  have  completely 
left  out  a  most  imptjrtant  coasideration.  The  providing 
of    '■  '       ;      xpcrts   in   historical  archt.coLo[/i/ ,  hwt 

tli;  ,  ,         I 'd  for  by  retaining    the  present  Direc- 

t-»r-Oeueral  as  long  as  his  age  permits  him  to  serve  in  the 
status  of  a  Superintending  Engineer,  but  with  his  full 
lirescnl  salar)-,  subject,  as  all  other  Superintending 
Engineers  are,  to  the  P.  W.  Secretary  ;  while  with  his 
retirement,  the  post  may,  on  a  reducetl  acdarij,  be  offered 
rithw  to  Major  Oile,  who.  we  rcmomber.  wiw  some  years 
ago  th  ' '  ■  — nnent  Curator  of  Ancient  Monuments,  or  to 
Mr.  .M  ;  U-,  who  hfwl  already  put   in  it  seems,  when 

he  wrote  his  report,  sixteen  years  of  "  apprenticeship"  to 
the  .xriencf,  and  whose  report  cc-rtaijily  shews  that  in  the 
matter  of  the  archa.'ologj',  at  least  of  Bengal,  he  is  as   well 


informed  as,  and  a  groat  deal  more  lucid,  than,  any  writer 
whose  works  are  before  the  public. 

This  arrangement  wouUl  not  only  provide  ten  clear  ap- 
pointments for  the  relief  of  a  congested  service  to  the 
manifest  advantage  of  both  the  services  and  of  the  men, 
but  would  provide  a  legitimate  reward,  in  the  last  men- 
tioned appointment,  to  such  one  of  them  as  most  effectually 
and  zealously  mastered  the  archieological  mysteries  of  the 
service  in  which  he  was  employed. 

Of  course  it  goes  without  saying  that  it  may  not  bo 
found  desirable  to  dispense  with  the  services  of  all  the 
present  incumbents,  and  it  is  furthur  obvious  that  those 
who  ai-e  got  rid  of,  will  have  to  be  compensated  in  one 
shape  or  another,  but,  notwithstanding  those,  this  depart- 
ment, which  really  ought  to  form  part  of  the  Public 
Works  Department,  should  by  some  arrangement  be 
brought  within  its  pale,  to  tht;  manifest  advantage  of 
both  departments,  and  a  clear  saving  to  Government. 


'       TIDAL  OPERATIONS  IN  INDIA. 
IV. 

The  great  practical  use  to  which  the  observations  arc 
put  is  in  the  construction  of  the  "  Tide  Tables  for  Indian 
Ports".  These  tables  are  published  yearly,  and  give  the 
times  and  heights  of  high  and  low  water  for  each  day  of 
the  year  at  all  the  stations  on  the  coast  where  tidal  ob- 
servations have  been  taken.  The  predictions  are  made 
by  mechanical  means  by  the  aid  of  the  "  Indian  Tide 
Predictor,"  a  machine  by  which  the  curves  representing 
the  different  tides  are  all  added  together,  the  result  being 
the  predicted  tidal  curve.  A  crank  on  the  machine 
is  supplied  for  each  tide  used,  and  the  amplitude  R  and 
the  epoch  on  the  first  day  of  the  year  give  the  proper 
throw  of  the  crank,  and  the  angle  at  which  it  should  be 
.set  so  as  to  give  the  curve  representing  the  tide.  The 
machine  is  adapted  so  as  to  include  the  effects  of  18 
short  period  tides,  and  2  long  period  ones  ;  the  tides  con- 
sidered of  most  importance;  when  the  machine  was  con- 
stnicted. 

This  is  the  method  of  predicting  the  heights  of  the  tide 
at  open  coast  stations,  but  it  was  found  to  be  unsuitable 
for  riverain  stations,  owing  to  the  large  errors  which  were 
introduced  by  freshets  coming  down  the  rivers.  On  this 
account  the  observations  at  riverain  stations  are  reduced 
separately  for  each  month  of  the  year,  and  the  semi- 
monthly curves  representing  the  tide  obtained  from  the 
means  of  the  coiTcsponding  months  throughout  the  total 
period  during  which  the  observations  have  been  taken. 

The  actual  heights  of  the  tide  are  carefully  compared 
with  the  predictions  with  a  view  to  improve  the  latter,  and 
as  the  stations  are  closed,  a  graduated  staff  is  set  up  at 
each  so  as  to  give  the  actual  heights  for  this  comparison. 

Up  to  tht;  present  the  corrections  found  from  the 
meteorological  observations  have  been  applied  only  to  the 
stations  in  the  Gulf  of  Cutch  ;  but  for  the  practical  ob- 
ject of  predicting  the  heights  of  the  tides  for  the  Tide 
Tables,  as  the  meteorological  conditions  must  enter  into 
■  the  heights,  the  method  of  including  them  in  the  tides 
cannot  produce  any  great  error. 
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The  peculiarities  in  the  behaviour  of  the  tide  at  some 
of  the  stations  are  very  marked.  For  instance,  at  Aden 
about  the  times  of  the  moon's  quarters  there  is  frequently 
only  one  high  and  one  low  water  in  the  24  hours.  At 
Bhavnagar,  the  water  rises  gradually  to  high  water  where 
a  long  pause  of  about  an  hour  and  20  minutes  occurs, 
after  which  the  water  sinks  more  rapidly  than  it  rose. 
The  top  of  the  tidal  curve  is  very  level  throughout  the 
pause,  and  the  water  is  practically  at  the  same  level  for 
40  minutes  before,  and  40  minutes  after  high  water.  At 
Mormagao,  Karwar,  Colombo  and  Galle  there  is  a  curi- 
ous vibratory  action  of  the  tide  which  causes  the  tidal 
curve  to  present  a  jagged  appearance  ;  or,  in  other  words, 
the  tide  on  its  upward  course  rises,  then  falls  a  little, 
then  rises  again,  and  so  on,  and  the  same  process  is  re- 
versed in  a  falling  tide.  It  is  not  due  to  lumpy  water,  as 
it  is  sometimes  more  evident  when  the  water  is  ap- 
parently smooth.  At  Colombo,  Galle  and  Pamben  the 
height  of  the  tide  is  in  general  considerably  lower  during 
the  half  of  the  year,  in  which  the  south-west  monsoon 
occurs,  than  it  is  in  the  other  half,  and  is  lowest  in  the 
middle  of  the  monsoon.  At  Kidderpore  and  Rangoon 
the  times  of  change  of  current  from  ebb  to  flow  and 
vice  versa  do  not  correspond  to  low  and  high  water.  At 
Kidderpore  the  tide  runs  up  the  river  for  about  an  hour 
after  high  water,  and  down  for  about  the  same  time  after 
low  water,  and  at  Rangoon  it  runs  up  for  about  an  hour 
and  10  minutes  after  high  water,  and  down  for  30 
minutes  after  low  water.  At  Moulmein,  the  water  at 
the  jetty,  when  the  observations  were  taken,  although 
rising  higher  at  springs  than  at  neaps,  falls  lower  at  neaps 
than  at  springs.  The  greatest  ranges  in  the  heights  of 
the  tide  occur  at  Bhavnagar  and  Amherst,  where  there  is 
33  feet  and  20  feet  respectively  between  high  and  low 
water,  and  the  lowest  occurs  in  Ceylon,  the  range  being 
only  about  2  feet.  Considering  the  very  exposed  sites  of 
some  of  the  observatories,  there  have  been  very  few 
accidents  since  the  beginning  of  the  operations.  On 
22nd  September  1885,  the  storm  wave  caused  by  the 
cyclone  which  passed  over  False  Point  was  most  disastrous, 
and  not  only  the  observatory,  with  all  the  instruments, 
but  the  whole  village  of  Hookey  Tollah,  was  swept  away. 
On  29th  September  1886,  the  observatory  at  Dublat  with 
all  the  instruments  was  carried  away  by  a  heavy  wind 
and  sea,  and  nothing  was  recovered. 

The  tidal  diagrams  from  time  to  time  are  found  useful 
to  the  meteorologist  inasmuch  as  the  effects  of  earth- 
quakes and  cyclones  are  graphically  registered  on  them  : 
in  the  case  of  the  eruption  of  Krakatoa  these  registrations 
were  of  great  assistance  in  tracing  the  course  and  velocity 
of  the  wave  caused  by  it. 

Such  is  a  brief  account  of  the  tidal  observations  and 
their  reduction :  further  information  on  the  practical 
and  theoretical  parts  of  the  subject  will  be  found  respec- 
tively in  "  A  Manual  of  Tidal  Observations"  by  Major  A. 
W.  Baird,  r.e.,  f.r.,s.,  and  "  A  Report  of  a  Committee  for 
the  Harmonic  Analysis  of  Tidal  Observations"  by  Profes- 
.sor  G.  H.  Darwin,  f.r.s.,  &c.,  1883,  both  of  which  pam- 
phlets have  been  u.sed  in  compil  ing  this  notice. 


giohs  aitb  dlaninicnts. 


Wonderful. — Madras  covers  an  area  of  20  odd  square 
miles,  and  the  Municipal  expenditure  on  the  up-keep 
of  its  roads  is  only  Rs.  1,25,000  per  annum. 

Burma  Building  Association. — At  a  meeting  of  the 
Directors  of  this  Association,  held  at  Rangoon  on  the  7th 
June  1888,  a  dividend  of  lOi  per  cent,  was  declared.  We 
congratulate  the  shareholders  and  the  management. 

Mr.  a.  W.  Crawford,  Supervisor,  P.  W.  D. — Some- 
time ago  this  man  was  imprisoned  on  an  alleged  offence  of 
getting  up  a  conspiracy  to  murder  his  Executive  Engineer 
at  Shwebo  in  Upper  Burma.  We  are  glad  to  learn  thab 
Mr.  Crawford  has  been  exonerated  by  being  reinstated 
in  his  appointment. 

Reductions  in  P.  W.  D.  and  State  Railway  Estab- 
lishments.— We  are  glad  to  notice  that  the  Government 
of  India  has  accepted  a  suggestion  that  appeared  in  our 
columns  for  getting  rid  of  its  most  inefficient  and  useless 
officers  now  employed  on  its  public  works  and  Railways, 
and  has  taken  steps  to  carry  it  out. 

The  Dondra  Head  Lighthouse. — The  lighthouse  at 
Dondra  Head  is  fast  approaching  completion.  It  is 
already  six  fathoms  high,  and  has  its  foundation  on  solid 
granite.  The  place  commands  a  grand  scenery  with  the 
sea  on  all  three  sides  stretching  far  and  wide,  and  on  the 
other  side,  the  houSe  of  the  Engineer  and  other  cottages. 
The  new  road  has  a  very  picturesque  appearance. 

Railroad  Location — Field  Practice  in  the  West, 
— To  know  what  location  is  best  for  a  railroad  is  one  thing ; 
to  be  able  to  make  that  location  is  another,  and  a  very 
different  thing.  In  other  words,  it  is  one  thine  to  be  a 
good  locating  Engineer  ;  it  is  another  thing  to  be  a  good 
chief  of  a  locating  party.  To  be  the  one  does  not  imply 
that  you  are  therefore  the  other,  even  in  point  of  know- 
ledge. 

Durbar  Hall  for  Mysore. — We  understand  it  is  in 
contemplation  to  erect  a  Durbar  Hall  for  public  purposes 
at  the  capital  of  Mysore.  A  design  for  such  a  building 
is  now  in  hand,  and  it  is  likely  the  work  will  be  commenc- 
ed as  soon  as  the  plans  are  matured  and  the  locality 
selected.  The  Durbar  Hall  will  be  a  grand  building, 
worthy  of  the  Mysore  State ;  its  main  Hall  will  be  about 
130  feet  long.  A  grand  dome,  rising  to  a  very  good 
height,  will  crown  the  centre  room. 

The  "  Silver"  Question. — At  the  late  coming  together 
of  the  Chicago  Convention  rehabilitation  of  silver  was 
voted  one  of  the  main  planks  of  the  Republican  platform. 
We  are  not  told  how  the  miracle  is  to  be  effected. 
Meanwhile,  Californian  and  other  mines  in  the  States 
are  reported  to  be  turning  out  large  quantities  of  silver. 
Such  a  yield  most  assuredly  does  not  make  for  rehabi- 
litation, but  contrariwise.  India's  best  hope  for  the 
rehabilitation  of  silver  lies  in  persistent  agitation  for 
reduction  of  the  Home  charges,  in  strict  administra- 
tive economy  and  devolopment  of  the  Railway  system, 
with  view  to  increase  of  exports. 

Engineers  in  the  Navy.— A  correspondent  writes  :— 
The  Admiralty  have  issued  new  regulations  with  regard 
to  provision  of  cabins  for  senior  Engineers,  and  have 
directed  that  accommodation  shall  be  provided  for  thenj 
as  near  the  engine-room  as  practicable.  It  seems  that) 
the  senior  Engineers  themselves  asked  for  this  disposition 
of  cabin  accommodation.  Afloat  or  ashore  it  is  a  charac- 
teristic of    Engineers  always    to  subordinate    their  own 
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comfort  «ad  oonveoieuctf  to  the  intorests  of  the  work  they 
■re  set  to  do,  and  take  pride  in  doing  with  watchful  com- 
pleteneM.  The  profession  at  large  has  a  fair  title  to  feel 
proud  thereat     Ergo  this  "  Note" — of  admiration. 

Working  or  the  Indian  Factories  Act  of  1881  in 

•^ ivN'    India. — We   have   before   us    fifteen    pages 

:  otficial  correspondence,  and  report  on  the  ciu- 
pluyuieut  of  juvenile  labor  iu  Madras  factories,  and  the 
:ni  of  whitewash  expended  on  factory  walls  and 
ligings.  The  Inspect^irs  found  no  children  less  than 
i«i  . vc  yiars cit  age  employed,  saw  that  "  all  the  requisite 
uoiioo  wen.  hung  up  conspicuously,"  and  reported  the  fac- 
tories clean,  and  well  ventilated.  VoUa  toiU.  We  should 
like  to  know  what  it  has  cost  the  Madnw  Government 
to  give  this  information  to  the  wide  world — what  is  the 
amoant  of  its  printing  bill  for  diffusion  of  this  useless 
knowledge. 

Raii,way.s  in  the  Philippine  Lslands.— Consul  Qollan, 
of  Manila,  reports  that  very  little  progress  has  been  made 
with  a  railway  between  Manila  and  Dagupan,  the  conces- 
sion for  which  was  granted  to  an  English  company  under 
a  Government  guarantee  of  8  per  cent  The  prospectus 
of  another  line,  the  Centre  of  Luzon  Railway,  has  been 
ie«ied.  The  length  of  the  proposed  railway  is  23J  miles, 
and  its  course,  in  the  immediate  vicinity  of  Manila, 
would  be  through  so  populous  and  fertile  a  district,  that 
no  guarantee  on  capiUl  is  asked  for  from  the  Government, 
as  it  is  thought  that  the  traffic  will  prove  sufficient  to  give 
a  handsome  return  on  the  outlay.  The  required  capital  is 
estimated  at  £225,000. 


Rose  FAHMrNO  and  its  Profits.— Here  are  some  notes 
by  an  expert  on  the  .subject  of  rose  fanning  and  its  profits. 
The  Bu.s«orah  brand  has  the  best  name  in  the  scent 
market  Red  roses  are  ranker  and  better  than  white.  On 
aa  average  ten  pounds  of  fresh  red  rose  petals  yield,  on 
distillation,  a  gallon  of  superior  rose  water.  Retail  price 
of  it  Re.  1-8-0  per  pint  Pure  attar  of  roses  fetches  £10 
per  tolah.  In  the  Ghazeepore  district  there  is  a  rose 
garden,  some  150  bighas  in  extent,  which  for  some  years 
past  has  yielded  an  annual  income  to  its  proprietors 
•maging  Rs.  40,000.  The  Bulgarians  go  in  largely  for 
rose  cultivation,  and  put  from  three  to  four  thousand 
pounds  weight  of  attar  on  the  London  market  every 
season.  ■^ 

Home  Puechasm  of  Goveenment  Supplies.— During 
the  year  under  report,  a  total  sum  of  £896,590  wa,s  ex- 
pended on  State  Railway  stores  contracted  for  in  Eng- 
land, while  Rs.  11,73.000  were  spent  on  S.ate  Railway 
store,  purchased  locally.  The  material  brought  from  Eng- 
tand  wa*  chiefly  permanent  way  (£3fi5,54:j),  locomotive 
and  roll.ng-stock  (£318,800),  tools  and  stores  (£66  001) 
'^r,  JlnlJ^^!'  "li  ^""'""^  (£58.552).  and  iron  bridge- 

U\  M  tir  "^''"u  '^'•'"  "'  interesting  as  th% 
bnng  forcibly  before  as  the  vast  strides  India  will  have 
to  make  if  we  are  ever  to  have  a  realization  of  Sir  W  W 
Hunt^rj.  prediction,  set  forth  in  his  recent  lecture  on  ""  A 
New  Industrial  Era  for  India.  "  that  the  country  will  even 
JIjS^  m,n.work.  in  course  of  time,   become  self-sup- 

Depu)RABLE  .'-The  present  supply  of  drinking-water 
at  Tnch,no,«ly  «  exceedingly  unsati«fa.it..ry-in  fa*t 
in  many  instances,  the  people  drink  their  own  filth.  The' 
Wyakonda  channel  and  its  branches  are  defiled  in  every 
poMble  way.  and  in  some  places    receive,    not  only   the 


town  drainage,  but  also  the  contents  of  many  foul  cess- 
pools. The  necessity  of  providing  Trichiuopoly  with  a 
supply  of  wholesome  drinking-water  has  been  engaging 
the  attention  of  the  Municipal  Council  for  some  time,  and 
the  services  of  a  competent  Sanitary  Engineer  was  adver- 
tised for,  to  dmw  up  a  comprehensive  scheme  for  the 
drainage  and  water-supply.  We  trust  therefore  that 
before  long  the  drainage  and  water-supply  of  this  im- 
portant station  will  be  placed  o)i  a  flu-  more  satisfactory 
footing  than  at  present. 

Bir!— Bhownugger  has  got  its  white  elephant 
Taking  advantage  of  the  Queen's  Birth  Day  celebration 
there,  the  Maharaja  presented  to  the  (/('.(t.si-Municipality 
450  acres  of  waste  land.  The  ingenuous  correspondent 
who  informs  the  public  of  this  "  munificent  gift"  writes 
naively  :  "  At  present  the  tract  is  known  as  the  '  Bir,"  and 
is  covered  with  babul  jungle."  He  prophesies  a  sort  of 
improved  Victoria  Park  as  its  outcome.  We,  for  our  part, 
having  some  knowledge  of  native  character,  are  constrain- 
ed to  fear  a  continuance  of  "  Bir"  unless  Engineering 
talent  is  called  to  the  rescue.  Nothing  now-a-days  is  im- 
possible to  Engineering  skill,  adequate  assumption  of  new 
methods,  and  cheap  labor,  but — without  such  scientific 
guidance— we  should  incline  to  bet  that  bir  in  Bhownugger 
will  continue  to  be  bir,  till— the  millenium  let  us  say." 

Agricultural  Progress  in  the  N.-W^  P.— A  depart- 
mental rule  has  been  made  that  ploughs  are  not  hence- 
forth to  bo  sold  on  credit.  We  hiirdly  know  whether 
this  is  matter  for  congratulation  or  the  reverse.  On 
the  one  hand  it  is  certainly  not  judicious  to  en- 
courage impecunious  ryots  in  extravagance.  On  the 
otherhand  judicious  expenditure  on  a  plough  at  a  time 
of  need  might,  it  is  .|uite  conceivable  to  a  man  of 
Mofussil  experience,  go  a  serviceable  way  towards  saving 
the  impecunious  ryot  from  bankruptcy.  Local  experi- 
ence would  seem  to  be  the  only  trustworthy  guide  in 
such  a  matter.  Meanwhile,  as  a  consequence  of  the  new 
rule,  there  has  been  falling  off  in  the  sale  of  ploughs. 
There  Is  also  a  slight  decrease  in  the  sale  of  pumps  and 
wateriifts.  By  way  of  compensation  sale  of  grain 
kibbling  and  chaff  cutting  machines  has  nearly  doubled. 
Bull's  dredgers  and  sugar  evaporators  "  do  not  as  yet 
find  increasing  sale." 

Calcutta  Tramwav.— There  has  been  some  squab- 
bling of  late  in  Indian  Railway  circles  about  rates  and 
fares.  Such  matters  arc  settled  expeditiously  in  South 
America.  A  tramway  company  which  refused  to  lower  its 
rates  in  obedience  to  popular  command  was,  the  other 
day,  at  Santiago  dc  Chile  wrecked,  and  looted,  therefor. 
They  do  not  manage  the  nml  way  traffic  so  well  in 
Calcutta.  Tram  rates  are  high  ;  the  supply  of  tram-cars 
punctually  seems  beyond  the  company's  powers,  over- 
crowding is  rife,  the  pace  maintained  probably' about 
two  miles  an  hour.  If  it  were  not  so  searchingly  scorch- 
ingly  hot  many  would  probably  feel  inclined  to  make  a 
fuss  about  this  anomaly.  We  hope  that  this  note 
may  meet  the  eye  of  Mr.  Maples,  and  other  tramway 
people  concerned.  We  venture  to  suggest  to  them  that 
It  18  as  great  a  mistake  to  keep  horses  too  fat  as  it  is 
to  keep  them  too  lean  ;  and  we  opine  that  some  sort  of  a 
whip  in  the  driver's  hand  is  essential  to  safe  driving  and 
public  convenience. 

Useful  Agricultural  Implements.— The  demand 
for  Messrs.  Thomson  and  Mylne's  sugarcane  mill  for 
extracting  juice     from     sugarcane   continued    unabated 
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uring  1887-88,  and  is  described  by  the  Department  of 
crriculture  and  Land  Records  in  Bengal  as  in  great  de- 
uind.  The  report  on  the  Secbpore  plough  is  flattering, 
lat  on  Burrakiir  cast-iron,  indifferent,  though  as  many  as 
■23  were  sold  during  the  year.  The  other  ploughs — St. 
jseph,  Sealy,  Still  and  Co.'s  and  the  Hindustan — are  not 
aken  to  yet  by  natives,  but  are  largely  in  use  at 
idigo  farms.  To  the  Indian  ryot,  the  item  of  cost  is 
matter  of  serious  consideration.  The  centrifugal 
igar  evaporator  is  finding  tavoT  with  agriculturists, 
'lie  Burrakur  water-lift,  price  Rs.  35  to  55,  has  been 
iccessfully  applied  on  several  "Wards  estates  and  has 
een  purchased  by  zemindars  and  ryot?.  Messrs.  Jacob  and 
Oo.'s  hand-power  lift,  fitted  with  buckets,  price  Rs.  380, 
•as  found  to  be  too  expensive  and  far  aboye  the  pur- 
hasing  power  of  the  ryot's  pocket.  It  is  a  mistake  to  place 
uch  expensive  articles  before  the  ryot,  as  the  price  and 
ot  the  efficiency  is  considered  by  him. 

B0.4T  C.A.NAL  FROM  DuMAGUDEM  TO  BhADRACHALAM, 
JoDAVARi. — This  is  one  of  the  projects  under  investi- 
■ation  in  the  Madras  Presidency.  An  estimate,  amounting 
0  Rs.  4,55,320,  was  sanctioned  for  a  canal  to  start  from 
bove  the  present  tail  locks  at  Gongole  or  new  Duma- 
;udem  and  to  run  for  more  than  one-third  of  the  dis- 
ance  along  the  Taravagu,  a  stream  or  water-course  which 
alls  into  the  Godavari  near  Setampetta.  Thence  it  was 
o  follow  the  line  originally  chosen  for  the  long  canal  of 
he  Upper  Godavari  navigation  scheme  which  has  been 
ilready  excavated  to  a  short  distance  above  Bhadrachalam, 
vhere  a  flight  of  locks  would  drop  it  into  the  river  at  a 
ipot  favorable  for  the  lock  construction,  as  also  for  the 
lavigation.  In  1882  it  was  considered  desirable  that  an 
ilternative  line  for  the  canal  between  new  Dumagudem 
md  Secthampet,  which  would  run  parallel  to  and  at  a 
■short  distance;  from  the  river  throughout,  should  be 
investigated.  The  estimate  for  this  alternative  line 
xmounted  to  Rs.  2,50,000  including  Rs.  5,000  for  a  flood 
bank.  The  excess  of  the  alternative  over  the  original 
line  was  approximately  ascertained  to  be  Rs.  17,000.  In 
his  letter  of  the  4th  January  1886,  the  Superintending 
Engineer  condemned  the  execution  of  the  canal  on  either 
line,  except  as  a  relief  work  in  case  of  famine. 

P.  W.  D.  Re-organlsatiox. — A  Bombay  paper  observes 
on  this  head  that  the  suggestions  of  the  Public  Service 
Commission  are  eminently  sensible  as  far  as  they  go,  but  it 
wishes  that  the  Commission  had  given  us  their  mature 
judgment  regarding  certain  other  points.  It  should  like  to 
have  had  the  evidence  of  experts  as  to  whether  Executive 
duties  and  Accounts  should  not  be  entirely  separated. 
At  present  the  time  of  a  professional  man  is  almost 
entirely  occupied  in  looking  after  accounts  in  the  keeping 
of  which  he  has  never  been  trained,  and  in  signing  finan- 
cial documents  regarding  which  he  had  not  the  slightest 
understanding.  It  would  also  be  interesting  to  learn 
their  opinion  as  to  the  extension  of  the  contract  system. 
At  present  the  attempt  for  one  officer  to  look  after  five  or 
six  hundred  miles  of  road  is  absurd.  The  Government  is 
yearly  cheated  of  a  vast  sum  of  money  spent  on  their 
repairs,  for  it  is  impossible  for  one  officer  to  check  the 
number  of  workmen  employed.  It  would  be  far  cheaper 
to  give  out  the  maintenance  of  roads  to  contract.  Again, 
would  not  large  contractors  have  built  a  large  building 
like  the  Central  Press  for  three-fourths  the  money  it  has 
cost  the  Government  and  in  half  the  time  ?  But  in  this 
matter  the  Public  Works  Department  arc  not  entirely  to 


blame.  The  Government  system  of  erecting  large  works 
by  driblets  of  money  leads  to  waste  in  every  possible 
way. 

CUDDAPAH  WaTER-SuPPLY  PROJECT. — This  work  is 
now  in  progi-ess,  but  it  has  occurred  to  the  Executive  Engi- 
neer that  the  original  scheme  is  susceptible  of  improve- 
ment. He  proposes  to  substitute  an  8"  main  for  the 
open  masonry  conduit  of  Major  Drake-Brockman's  scheme, 
and  by  slightly  diverting  the  line  to  the  cast,  he  proposes 
to  supply  the  railway  station.  By  the  change  ho  esti- 
mates there  will  be  a  saving  of  Rs.  7,800.  Cuddapah 
being  a  large  station,  a  very  large  number  of  railway  em- 
ployes live  in  the  railway  houses  quite  close  to  the  station, 
and  the  omission  to  take  the  water  to  the  station  was 
always  regarded  as  a  blot  on  the  original  scheme.  It  is 
by  no  means  the  least  important  part  of  the  present  pro- 
posal that  it  meets  this  requirement.  On  this  head,  how- 
ever, the  Chief  Engineer  observes : — Theoretically  the 
8"  pipe  is  sufficient,  provided  it  is  laid  quite  straight 
and  kept  clean,  but  it  is  considered  the  pipe  should  be  at 
least  9"  diameter,  the  theoretical  discharge  of  which 
is  360  gallons  per  1"  according  to  Hawksley,  and  398 
gallons  per  1"  according  to  Neville.  There  is,  however, 
the  supply  to  the  railway  station  to  be  taken  into  account, 
and  there  is  nothing  to  shew  how  much  this  will  be,  but 
it  ^vill  require  an  increase  in  the  dimension  of  the  pipe, 
and  therefore  it  may  be  said  that  a  10"  pipe  will  be 
necessary.  It  is  considered  that  Mr.  Johnston's  proposals 
are  advantageous,  and  that  it  is  better  the  water  should 
bo  carried  in  an  iron  pipe,  than  in  a  masonry  conduit ;  but 
it  seems  doubtful  if  piping  of  the  requisite  dimensions 
can  be  provided  without  increasing  the  amount  of  the 
estimate. 

OoTACAMUND  Water-Supply. — The  two  great  sup- 
plies of  drinking  water  for  the  charming  hill  station  arc 
the  Marlimund  and  Dodabetta  reservoirs.  The  northern 
part  of  the  station,  as  well  as  the  native  town  and 
bazaar,  receive  their  supply  chiefly  from  the  Marlimund 
reservoir,  and  the  work  of  conveying  and  distributing  the 
water  of  the  Marlimund  reservoir  by  iron  pipes  to  the 
town  is  now  in  progress.  No  settling  tanks  or  filtering 
beds  have  been  provided  in  this  north  Avater-supply 
scheme.  The  Dodabetta  reservoir,  which  supplies  water 
to  the  southern  part  of  the  Municipality,  is  far  from 
satisfactory  in  resjiect  to  its  safety  from  pollution.  The 
catchment  area,  which  should  be  the  first  care,  is  unsatis- 
factory, one  part  of  it  being  formed  of  cultivated,  manur- 
ed land.  According  to  the  classification  made  by  the 
Rivers  Pollution  Commissioners  in  their  sixth  report  on 
the  qualities  of  water  founded  upon  their  respective 
sources,  surface  water  from  cultivated  land  is  entered 
as  palatable  but  suspicious,  and  in  this  case  the  water 
must  be  regarded  at  least  as  such,  especially  when  manur- 
ing is  going  on.  The  water  from  this  reservoir  is  con- 
veyed along  the  southern  part  of  the  station  by  means  of 
an  open  channel,  and  so  is  liable  to  pollution  of  various 
kinds.  As  the  channel  passes  through  some  planta- 
tions, it  is  defiled  by  rain  draining  into  it  from  over 
manure  deposits.  The  Municipal  Council  is  anxious  to 
have  the  piping  of  the  South  or  Dodabetta  Water-Sup- 
ply undertaken,  but  before  doing  so,  it  will  be  necessary 
to  place  the  catchment  area  in  a  satisfactory  condition 
and  see  that  it  is  not  subjected  to  contaminating  influ- 
ences. 

South  Indian  Railway  Company. — The  fourteenth 
report   of   the  Directors   of    the    South  Indian  Railway 
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Company  sUtes  that,  up  to  September  loth  1S!S7,  the 
lenpth  of  line  work  remained  the  same  as  in  the  previous 
twelve  months,  but  on  that  date  the  Nellorc-Tirupati 
section  of  the  Cuddapah-Nollore  St^te  Railway  was  open- 
ed (or  traffic,  and  the  working  of  that  line— eighty-three 
mile»— was  undorUken  by  the  Company,  the  total  length 
of  line  now  worked  bobg  thus  increiised  to  745  miles. 
The  total  expenditure  on  capital  account  to  December 
31st,  exclusive  of  stores  suspense  account,  amounted  to 
JM328,713,  being  at  the  rate  of  £6,619  per  mile,  includ- 
ing cost  of  rolling-stock,  which  amounted  to  £634,807, 
or  £971  per  mile  of  railway.  The  expenditure  on  capital 
jiocount  during  the  year  wivs  £70,242.  Of  this,  £l!),051 
teproeents  the  cost  of  additional  rolling-stock  ;  £24,869 
outlay  on  bridge  work,&c. ;  £15,213  on  stations  and  build- 
ings ;' £6.093  on  plant  ;  and  £5,016  on  permanent  way  and 
gundries.  The  total  earnings  for  the  year  amounted  to 
£491,708,  and  the  working  expenses  to  £337,459,  or 
68-63  percent,  as  compared  with  70  per  cent,  for  1886, 
leaving  a  net  profit  of  £154,246,  equal  to  a  return  on  the 
total  capital  expended  of  £31  ls.3fJ.  per  cent.  The  gross 
re<  ■  ■  w  an  increase  over  those  of  1886,  which  were 
thr  ^  previously  recorded,  of  £20,191,  or  43  per 
cent,  an  increase  of  £7,384,  or  224  per  cent.,  in  the  work- 
ing expenses,  being  mainly  attributable  to  the  larger  ex- 
penditure on  permanent  way  renewals — fifty-six  miles 
having  been  relaid  during  the  year  with  501b.  steel  rails 
in  place  of  the  401b.  rails,  against  a  length  of  thirty-nine 
miles  in  1886. 

N.\siK  Tramavay. — The  following  are  some  of  the  con- 
ditions embodied  in  the  Draft  llule.s  just  published.  The 
Promoters  may  use,  for  the  construction  of  the  tramway, 
the  portions  of  the  provincial  road,  five  and  a  half  feet 
only  in  width,  measured  from  the  gutter  or,  where  the 
road  is  in  embankment,  from  the  edge  of  such  embank- 
ment on  the  north  side  of  the  road  ;  and,  for  the  purpose 
of  constructing  passing-places  or  of  crossing  bridges  or 
culverts,  may  approach  the  centre  of  the  road  as  far  as 
shall  in  each  instance  be  deemed  neces-sary  by  the  Go- 
vemmcnt  Engineer  in  executive  charge  of  the  road  :  Pro- 
vided that  if  any  addition  to,  or  alteration  of  any  bridge  or 
culvert  is,  in  the  opinion  of  the  said  Engineer,  rendered 
neccmary  by  the  tramway,  the  same  shall  be  carried  out  by 
aod  at  the  expense  of  the  Promoters  to  the  satisfaction  of 
the  Engineer  aforesaid.  The  portion  of  the  road  which  the 
Promoters  are  not  authorized  by  or  under  this  Order  to  use 
for  the  purpose  of  the  tramway,  shall  be  left  free  and  unin- 
cumbered for  ordinar}'  traffic  and  no  obstruction  whatever 
shall  be  placed  thereon  or  caused  thereto,  without  the 
previous  written  consent  of  the  said  Engineer.  The 
carriages  used  on  the  tramway  shall  be  moved  by  animal 
power  only.  No  steam  power  or  other  mechanical  power 
shall  be  used  for  this  purpose,  except  under  the  authority 
of,  and  subject  to  such  conditions  as  shall  be  prescribed 
in  a  further  Order  obtained  under  Section  8  of  the  Indian 
Tramways  Act,  1886.  The  maximum  speed  shall  not 
exceeed  twelve  miles  an  hour,  or  such  other  speed  as  may 
from  time  to  time  be  authorized  by  the  Govenior-in 
Council ;  and  no  vehicle  shall  pass  through  any  movable 
facing  point  at  a  speed  exceeding  four  miles  an  hour.  The 
Promoters  shall  at  all  times  maintain  and  keep  in  good 
condition  and  rejiair,  to  the  satisfaction  of  the  Govern- 
ment Engineer  aforesaid  and  so  as  not  to  be  a  danger  or 
annoyance  to  the  ordinary  traffic,  the  rails  and  substruc 
tore  of  the  tramway. 


(Eurvcnt  ^lelus 


The  Public  Service  Coiuiuission  report  is  now  ocoupving  the 
iudiviiiual  attention  of  tlie  members  of  the  Viceroy's    Couiuil. 

Thirteen  thousand  sleepers  and  rails  arrived  by  the  S.  S.  Cfe» 
Mathe^on,  fi-om  London,  on  Monday  evening  last,  for  the  Forest 
Dei)artnient. 

Mb,  W.  C.  Furnivall  will  represent  tlie  Nizam's  Guaranteed 
State  Railway  at  the  forthcoming  Railway  Conference  at  Simla 
in  August   next. 

Night  jjatrols  have  been  posted  on  the  whole  extent  of  the 
Burma  State  Railway  from  Prome  to  Toungoo  on  the  Toungoo- 
Mandalay  extension. 

Mb.  IIetherstedt,  Assistant  Engineei-,  East  Indian  Railway, 
Allahabad,  is  transferred  to  Mogul  Serai  to  fill  the  post  occupied 
by  the  late  Mr.  Spencer. 

Mr.  F.  N.  TnoROWGOOD's  connection  with  the  Madras  Harbour 
will  terminate  on  the  9th  proximo,  when  his  three  months'  notice 
of  resignation  will  expire. 

Mr.  G.  Hcmfrtes  is  likely  to  take  charge  of  the  Seetamari 
extension  of  the  Tirhoot  State  Railway,  which  has  been  lately 
sanctioned  by  Government. 

The  work  of  repair  and  restoration  of  the  Ceylon  Railway  line 
is  steadily  progressing,  and  it  is  expected  that  within  the  next 
fortnight  the  through  traffic  will  be  resumed. 

The  Railway  Conference  at  Simla  is  likely  to  be  deferred  until 
some  time  in  September,  several  of  the  expected  delegates  having 
represented  the  date  already  proposed  to  be  inconvenient. 

The  Board  of  Directore  of  the  Great  Indian  Peninsula  Railway 
Com)jany  have  given  £500  as  bonus  to  Mr.  F.  W.  Stevens,  under 
whose  supervision  the  Company's  Victoria  Terminal  Station  at 
Bombay  was  built. 

The  residence  of  the  Dewan  of  Mysore,  worthy  of  the  Chief 
Minister  of  the  State,  has  been  completed  at  the  capital.  It  has 
been  erected  under  the  personal  supervision  of  Mr.  Standish  Lee, 
Executive  Engineer. 

Mr.  Hutchence,  the  Deputy  Traffic  Manager  of  the  Harbour 
Trust  Board,  Madras,  having  obtained  three  months'  privilege 
leave,  avails  himself  of  the  same  tliis  day.  Capt.  Lloyd  has  been 
aj)])ointed  to  act  for  him. 

The  My.sore  Government  estimate  that  in  the  present  year 
(1888-89)  the  receipts  from  the  sale  of  sandalwood  will  be  not  less 
than  Rs.  6,66,400.  In  1886-87— a  favorable  year— the  Forest  De- 
partment realised  the  good  round  sum  of  Rs.  6,48,349. 

The  Royal  Commission  upon  Gold  and  Silver  Currency  held  a 
meeting  on  .June  28,  Lord  Herschell  presiding,  at  which  the  final 
draft  report  of  the  Commission  was  considered.  The  (Jommissioii 
atljourned  for  a  week,  when  the  report  will  be  further  considered. 

The  Council  of  the  Society  of  Engineers  announce  that  Mr.  C 
J.  Light  has  been  obliged  to  resign  the  position  of  Seci-etary  to 
the  Society  tlirough  illness,  a  loss  they  very  much  regret ;  and 
that  they  have  appointed  Mr.  G.  A.  Pryce  Cuxson,  a.r.i.b,a., 
as  Secretary. 

The  railway  bridge  between  Mandya  and  Muddur,  which  is  in 
course  of  construction,  is  a  long  way  from  completion.  The  two 
central  abutments  have  been  completed,  and  the  one  on  the 
Mysore  side  is  partly  done.  That  towards  the  Bangalore  side 
has  still  to  be  begun. 

Orders  have  at  last  been  issued  by  the  Bridge  Commissioners, 
abolishing  the  levy  of  tolls  from  the  public  who  have  occasion  to 
cross  the  river  on  the  steam  ferry  BtccMand,  which  plies  when  the 
floating  bridge  closes  bi-weekly  to  passenger  traffic.  The  order 
was  enforced  yesterday. 

Sir  Edward  Buck,  accompanied  by  the  Surveyor-General  and 
the  Inspector-General  of  Forests,  has  left  Simla  to  attend  a  Con- 
ference at  Poona.  Sir  Edward  and  Mr.  Eibbentrop  will  go  on 
from  tlience  to  Madras,  the  latter  crossing  over  to  Burma  after 
the  conclusion  of  the  business  with  the  Madras  officials. 

Mr.  Albert  F.  A.  Hervey,  the  representative  in  India  of 
Messrs.  Siemens,  Brothers  and  Cumiiany,  conducted  a  most  suc- 
cessful trial  of  the  electric  light  at  the  new  Viceregal  Palace  at 
.Simla  recently.  Lord  Dufferin  an<l  tlie  members  of  His  Excellen- 
cy's family  were  present,  and  expressed  tlieinselves  highly  pleased 
with  the  result. 
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fetters  to  the  Cliitcrv. 


The   Editor  desires  it  to  he  distmrtly  understood  that  he  does  not  hold 
id'inself  responsible  for  the  opinions  expressed  by  correspondents. 1 

^  PATENT  FUEL. 

^iK,— May  I  be  allowed  to  bring  to  the  notice  of  your  correspon- 
dents'that  there  is  a  field  for  a  good  business  in  the  now  extensive 
coal-fields  of  India.  At  every  coal-mine  there  must  be  a  great 
amount  of  dust  coal  which  the  pro]nietors  would  be  glad  to  find  a 
market  for.  A  company  that  would  undertake  the  formation  of  coal- 
bricks,  using  rice  water  as  tlie  binding  agent,  or  this  mixed  with  the 
gum  of  the  peepid  or  other  sticky  substance,  should  have  a  good 
business.  Tliis  strikes  one  particularly  in  going  through  France, 
where  many  of  the  best  lines  of  steam  ships  use  chiefly  these  coal- 
bricks.  In  this  country,  with  our  many  unbridgeable  rivers,  these 
coal-bricks  should  be  a  great  boon  to  the  Traffic  Department  of 
Railways  who  have  so  many  hundred  tons  of  coal  to  load  and  un- 
load by  coolie  labor.  Imagine  the  difference  between  sliding 
such  bricks  up  or  down  an  inclined  plane  into  P.  and  O.  and  other 
steamers  over  the  present  method  of  coaling  where  everything 
and  everybody  from  Captain  downwai-ds  is  begrimed. 

No — Sam. 

[We  know  for  a  fact  that  the  minufacture  of  coal  dust  briquettes 
was  tried  atone  Colliery  in  Bengal,  with  the  aid  of  machinery  speci- 
ally imported  for  the  purpose,  but  the  result  proved  unsatifactory.  — 
Ed.,/.£.]  

A  GRIEVANCE. 

Sir,— The  Superintending  Engineers  of  Mysore  have  been  vei-y 
kind  in  reconunending  to  the  Local  Cxovernment  for  the  increase 
of  iKiy  to  the  Engineer  and  oflice  establishments,  and  getting  tlie 
scales  duly  sanctioned,  as  already  published  in  your  Journal. 
They  have  also  been  really  generous  in  getting  some  Overseers  and 
Supervisors  promotions  as  tlxey  ileserved  on  account  of  their  ap- 
proved and  long  service.  After  the  famine  of  1877-78,  the 
Government  had  reduced  the  scales,  and  carried  on  other  retrench- 
ment on  account  of  Public  Debt,  and  have  now  introduced  liberal 
scales  as  the  prospects  of  the  Province  are  getting  better.  The 
euclosui-e  is  a  copy  of  the  memorial  submitted  to  the  Secretary  by 
the  Upper-Suborclinates  appointed  or  promoted  after  the  Rendition 
of  this  province,  praying  that  their  Sub-Divisional  allowance  may 
be  granted,  and  it  isrumoured  that  the  Superintentling  Engineers 
not  only  recommended  last  year  very  strongly,  but  have 
lately  moved  the  Government  again  to  grant  this  remuneration  to 
the  Overseers  who  hold  charge  of  Sub-Divisions.  It  is  said  that 
these  are  before  the  Dewau  Saheb  Bahadoor,  whose  fame  for  bene- 
volence and  liberality  well  known,  the  subordinates  are  confident, 
will  bles-s  them  with  this  boon. 

No— Sam. 

[The  memorial  referred  to  embodies  a  fair  and  reasonable  requeat, 
and  we  have  no  doubt  that  the  prayer  will  be  heard. — En.,  /.   J?  ] 


ACCOUNTS  OF  DISTRICT    ENGINEERS  IN  BENGAL. 

Sir, — In  Part  I.  B.  of  the  Calcutta  Gazette  of  the  4th  July  has 
been  published  a  set  of  Rules  and  Forms  for  the  system  in  which 
accounts  are  to  be  prepared  and  procedure  to  be  followed  with 
regard  to  payments  by  District  Engineers. 

The  forms  are  of  course  those  in  use  in  the  Public  Works  De- 
partment, with  certain  modifications  in  cases,  to  meet  the  require- 
ments of  District  Works,  and  tlierefore  call  for  no  remarks  ;  but 
some  of  the  rules  appear  to  have  been  made  without  consulting 
the  views  of  the  District  Engineers,  who  alone  ai-e  competent  to 
luideratand  the  difficulties  in  their  situations  which  the  introduc- 
tion of  new  a  scheme  is  likely  to  cieate. 

An  illustration  of  this  may  be  made  from  the  following  :  — 

Rule  1  considers  that  the  District  Engineer  being  located  at 
the  head -quarters  of  a  district  where  there  is  the  office  of  the 
District  Board  is  not  required  to  have  a  separate  cash  chest.  This 
no  doubt  is  very  reasonable,  if  in  practice  work  can  be  perform- 
ed in  accoi'dance  with  the  spirit  of  this  rule  without  any  diffi- 
culty ;  but  can  it  be  done  so  ?  All  Engineers  know  that  the 
l)rogress  of  a  work  depends  upon  the  smoothness  and  regularity  in 
their  payments,  and  Engineers  in  the  Public  Works  Department, 
who  p<issess  the  power  of  making  direct  payments,  realise  the  ad- 
vantages of  such  a  p<jwer,  and  the  interests  of  their  work  ai'e  never 
allowed  to  suffer  for  want  of  a  payment,  but  in  District  works 
the  enjoyment  of  such  an  advantage  by  the  District  Engineer  in 
the  fa'je  of  such  a  rule,  is  entirely    hopeless. 

When  the  District  Engineer  finds  a  payment  to  be  urgently 
iieces.sary,  or  when  such  an  urgency  is  represented  to  him  by  any 
of  his  subordinates,  all  he  can  do  is  to  send  in  a  bill  after  passing 
it  to  the  office  of  the  District  Board,  where  it  will  lie  for  some 
lime  with  the  Board's  Accountant,  which  officer  being  attached  to 
a  separate  office,  not  >mfrequeutly  considers  himself  as  one  of  the 
District  Engineer's  superiors  and  leaves  it  aside  to  suit  his  conveni- 
ence. Tlie  liayee,  in  who.se  favor  the  bill  has  been  made  out,  has  to 
dance  attendance  on  the  Accountant  for  no  little  time,  when  after 
all,  i)erha])s,  he  succeeds  in  inducing  him  to  take  u|)  his  bill  before 
tlie  Vice-Chairman  who,  if  he  is  an  official,  is  fairly  accessible,  but 
Hliould  he  belong  to  the  class  who  live  upon  other  ])eople's  dis- 
putes, the  business  must    wait  till  he  has  leisure.     Let  it   be  sup- 


posed that  the  bill  is  passed  by  the  Vice-Chairman  ;  it  must 
then  have  to  be  presented  to  the  Chairman  for  his  pw^ing. 
This  is  a  matter  of  no  small  difficulty  ;  the  (!hairmau  of 
the  District  B(;ard,  be  it  remembered,  is  the  Magistral  te  of 
the  District,  who  has  got  thousand -and-one  deijartments  In  look 
after,  anil  as  such,  cannot  aff'ord  to  devote  much  time  to  any- 
particular  department,  and  if  he  does,  it  is  at  the  sacrifice  of  work 
in  others.  It  not  unfrequently  hapi)ens  that  the  Magistrate  has 
to  devote  his  time  to  his  other  duties  in  preference  to  the  work  of 
the  District  Board,  and  thus  the  Board's  Accountant  has  to  watch 
at  the  door  of  the  Chairman's  chamber  and  to  avail  of  an  op))ortu- 
nity  of  his  being  disengaged  from  the  work  of  some  other  depart- 
ment. This  is  obtained  after,  of  course,  no  small  amount  of  wait- 
ing, and,  let  it  be  taken  for  granted,  that  the  bill  is  passed.  Then 
follows  the  ordeal  of  getting  the  cheque  signed.  The  Board's 
Accountant,  having  drawn  out  the  cheque  (which  when  over 
Rs.  100  must  be  signed  both  by  the  Vice-Chairman  and  CJhairman) 
haa  to  take  it  before  the  Vice-Chairman  and  then  to  the  Chairman 
for  signature.  This  is  the  process  which  must  have  to  be  _  gone 
through  before  one  could  expect  to  get  a  payment  made  for  District 
Works,  and  it  must  be  borne  in  mind  that  it  must  take  some  time 
before  it  can  be  performed,  and  this  is  nothing  short  of  a  week 
when  quickly  managed.  This,  however,  is  the  case  when  all  the 
officials  are  present,  but  should  one  of  them  (the  Chairman  not 
unfrequently  is)  happen  to  be  absent,  all  payments  must  be  at 
a  standstill  till  his  return.  Now,  can  any  District  Enghieer  be 
expected  to  work  as  he  could  wish  under  such  a  thraldom  ?  It 
is  therefore  very  necessary  to  make  a  certain  provision  by  which 
the  District  Engineer  can" make  direct  payments  for  the  advan- 
tageous execution  of  his  works. 

Rule  2.  makes  provision  for  an  Imprest  to  be  allowed  to 
District  Engineers  at  the  discretion  of  the  Board,  the  amount  of 
which  will  be  variable,  but  never  to  exceed  Rs.  1,000. 

Imprests  are  very  much  disliked  by  many  District  Engineersi 
as  a  large  amount  of  public  money  remains  at  their  personal  risk, 
and  is  oftentimes  a  .".ource  of  great  anxiety  to  them  when  they  have 
to  go  out  on  inspection.  But  the  nature  of  their  duties  is  such 
that  thev  cannot  do  without  it,  and  hence,  in  spite  of  all  the  dislike 
they  may  have,  they  are  obliged  to  hold  it,  for  the  sake  of  pay- 
ments by  their  subordinates  in  different  parts  of  the  district,  and 
also  by  them  for  works  and  purchases.  An  indirectly  imperative 
rule  has  been  laid  down,  that  payments  from  the  Imprest  by 
District  Engineers  ami  their  subordinates  must  be  limited  to 
sums  of  Rs.  20  only.  The  limit  of  Rs.  20  may  be,  as  a  riile, 
made  imperative  on"  the  subordinates,  but  its  relaxation  with 
regard  to  urgent  cases  should  be  left  to  the  discretion  of  the 
District  Engineer.  For  instance,  there  is  a  bill  for  piece  work 
done  by  a  petty  contractor  for  Rs.  22,  this  petty  contractor 
has  perhaps  a  few  coolies  under  him  and  can  manage  to  work 
for,  say,  R.  25  without  any  payment,  but  after  that  he 
must  have  immediate  payment,  otherwise  his  men  would  starve 
and  eventually  run  awav  to  the  preat  disadvantage  of  an  organ- 
ised work.  When  this  bill  comes  to  the  District  Engineer  he  can 
immediately  pay  the  man  and  send  him  back  to  his  work,  but 
under  the  rule  tliere  must  be  the  procedure  of  getting  it  passed  by 
the  Vice-Chairman  and  Chairman  and  paid  by  a  cheque.  To  get 
through  this,  the  poor  man  must  have  to  wait  ai  the  head-quarters 
for  days  together,  which  costs  him  a  gocKl  deal  more  than  what  he 
could  have  lived  for  in  the  interior  of  the  country,  and  oftentimes 
has  to  enrich  the  Municipality  and  a  miiktearfor  violating  the  sani- 
tarv  bve-laws  by  committing  a  nuisance  on  the  roadside  from  igno- 
rance, and  at  the  same  time  has  to  put  up  with  numberless  incon- 
veniences, to  which  he  is  not  accustomed,  and  all  this  happens 
because  the  District  Engineer  is  not  authorised  to  pay  him  up  at 
once,  owing  to  his  bill  having  been  a  couple  of  rupees  more  than 
Rs.  20,  as  the  red-tapeism  of  the  rules  would  not  permit  such  a  step. 
Now  suppose  (that  the  poor  man,  having  waited  for  a  week  and 
spending  perhaps  in  expensive  living,  presents  to  chuprassces  in  the 
Treasury  and  oftice  of  the  District  Board,  fines  in  a  Municipal  pro- 
secution, has  succeeded  in  obtainiii!;  his  ijayment.  He  hastens  back 
to  the  site  of  his  work,  to  fiiul  that  his  men  have  all  left  for  delay 
in  payment,  and  the  work  undertaken  has  been  left  unfinished  and 
executed  in  a  most  unbusinesslike  way  on  account  of  his  long  ab- 
sence. The  penalty  for  this  state  of  affairs  is  p^id  by  the  Dis- 
trict Board  in  the  long  run,  and  the  chagrin  and  annoyance  are 
without  mea.sure  to  the  District  Engineer  and  his  suborditiates. 
A  work  once  organised  and  arranged  for,  if  disturbed,  it  is  not 
easy  to  re-establish,  but  what  matters  it  to  the  Accountant,  Vice- 
Chaii-man  or  Chairman  of  the  District  Board  ?  They  have  not  to 
collect  men  nor  to  conten<l  with  the  difficulties  of  executing 
work  in  out-of-the-wa)-  places.  The  picture  that  has  been  drawn 
is  a  matter  of  constant  occurrence  and  is  the  outcome 
of  only  a  penny-wise  and  pound  foolish  policy  adopted  by 
officials  who  have  lost  the  foresight  of  realising  the  diffi- 
culties of  work  from  long  disconnection  with  it,  and  who  do 
not  think  it  worth  their  while  to  consult  the  views  of  those 
who  have  to  fight  out  a  battle  amidst  no  end  of  difficulties.  The 
next  point  of  remark  in  this  rule  is  the  limit  of  Rs.  1,000 
fixed  upon  the  District  Engineer's  Imprest.  A  limit  of 
Rs.  1,000  may  be  sufficient  in  districts  where  work  is  earned  on  by 
regular  contract,  but  in  districts  where  labor  is  scare  and  ha.s  to 
be"  imported,  and  hence  where  w^ork  is  mostly  carried  on  V)y  piece 
work,  this  amount  is  far  from  sufficient.  In  districts,  work  is 
.scattered  over  a  large    area,  and  in   the   working  season  which  is 
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from  the  lighting  appai-atus  (condenser  or  other).  This  adjust- 
njent  would  be  more  ditticult  in  the  case  of  the  microscope  than 
in  tlie  theotlolite,  as  the  distant  object  that  slioidd  be  in  the 
line  of  collimation,  in  this  case,  is  actually  an  undefined  one, 
namely,  light  rays  from  the  conden.ser.  But  then  in  the  micro- 
scoi)e  ius  now  used,  there  i.s  a  barrier  to  the  above,  namely,  when 
trulv  rigorous  geometrical  disjiositioii  of  optical  re(|uirements  to 
provide  accuracy  of  lines  are  secured,  physical  properties  of  light 
step  in.  There"  should  be  no  "  interference  "  after  the  above  ail- 
justment,  shewing  any  dark  markings  where  there  are  none, 
since  the  rays  would  be  all  jiarallel,  and  no  deformation  of  object, 
since  all  the  )>aiullel  rays  would  also  be  parallel  to  a.\is  of  the  in- 
strument, but  diffraction  would  be  at  its  best  and  blot  or  confuse  the 
fine  outlines  that  are  most  ilesirable  to  see  ;  neverthless,  secondary 
interference  of  diffracted  rays  could  yet  take  i)lace.  An  inter- 
mediate course  for  want  of  a  better  one  has  to  be  adopted,  namely, 
to  use  obliipie  lighting,  so  as  to  a  certain  extent  send  the  diffrac- 
tion markings  to  another  screen  than  one's  own  e)  es,  and  if  this 
be  insufficient  to  strip  the  object  fium  the  "  hyphen"  between 
each  of  very  close,  but  yet  unconnected  two  points,  very  hit'li 
powers  have  to  be  used  to  so  far  diffuse  this  connecting  ligTit 
link  from  diffraction,  as  to  render  its  influence  nearly  impercep- 
tible, whilst  naturally  the  outlines  of  objects,  giving  rise  to  the 
weaker  diffraction  mai-kings,  may  be  expected,  and  indeed  do 
persist  longer  than  their  etherial  progeny  as  higher  and  higher 
powers  are   useil. 

This  at  the  same  time,  by  a  proper  choice  of  powers,  eliminates 
superfluous  light  reaching  the  eye,  and  thus  the  process  of  "  try 
and  cut,"  repeated  several  times,  sometimes  renders  very  minute 
objects  visible  that  were  not  otherwise. 

But  they  might  have  been,  as  is  proved  by  the  illuminator, 
without  such  very  high  powers.  Is  not  the  |"  objective  and  a 
medium  eye-piece  power,  giving  a  superficial  amplification  of  over 
600,000  to  1  >  What  more  is  to  be  desired  ?  Are  not  amplifications 
of  ten  thousand  diameters  or  of  one  hundred  millions  superficial 
amplification  simply  beguiling  and  blinding  ?  After  diffusing, 
an(l  I  might  say  "  diluting,"  light  to  such  an  extent,  what 
accuracy  in  perception  may   one   expect  1     Let   any    one  imagine 

one   of    the    so  styled     live    atoms    catching     uj)     but^o  QQQth 

part  of  the  light  which  the  end  of  a  human  hair  catches  (remem- 
ber also  that  this  one  is  opaque  practically  and  the  other,  as 
transparent  as  glass)  having  that  already  infinitesimal  amount  of 
liglit  difl'used  or  spread  over  one  hundred  millions  time  as  large 
an  area.  Moreover,  as  sensation  of  the  retina  to  objects  is  only 
a  process  of  differentiation  of  tones  of  light,  taking  the  best,  but 
very  unlikely  case,  that  the  live  atom  stops  one  half  of  the 
light  that  is  transmitted  by  the  remainder  of  the  field  ininiediately 
around  it,  namely,  that  the  tones  of  light  are  as  one  to  a  half  or  as 
one  to  two,  and  there  is  the  retina  put  to  the  nice  little  task  of 
differentiating  between 


ioo,ooo,o(*i  and 
much  light  which  is   nmffht   hy   a   hair's  end 


f  fl 
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of    tluxl 

,,         ^    .  of  course,    tinging    is 

resorted  to,  but  of  course  again,  as  slated  in  these  researches,  that 
is  most  objectionable  It  is  quite  impossible  to  use  the  highest 
powers  without  also  diffusing  or  dis]>ersing  light,  and  the  more 
unfortunate  )iait  of  it  is,  that  other  things  also  are  dispersed  to 
a  iiroportionate  extent,  namely,  the  practical  real  lines  or  con- 
figuration as  well  as  the  correct  formation  of  ideas.  On  the  whole, 
this  is  a  compromise  between  different  a]>pearances  and  ways, 
depending  very  much  on  the  skill  of  the  observer,  and  as  for  the 
minutest  objects  or  markings  tliere  is  never  knowing  that  the 
sufficient  amount  of  such  skill  was  at  work,  the  nature  of  one 
same  object  may  be  contested  to  be  either  this  or  that  with  the 
very  nice  ])ossibility  of  both  being  inaccurate  in  the  end. 

That  is  liowever  the  optical  conditions  "  Microscopist "  supports 
in  front  of  a  statement  untried  by  him  (evidently)  that  there  is  an 
ajipliance  practically  free  of  some  of  those  insuperable  difficulties 
(for  the  special  purpose  mentioned,  of  course)  so  far  as  the  merging 
of  lines  or  outlines  are  concerned,  and  the  necessity  of  using  very 
high  powers  to  resolve,  or  even  see  at  all,  avoided  by  it. 

Kven  the  statement  that  the  very  strongest  light  may  be  used 
without  inconvenience  for  the  search  of  the  very  minutest  object, 
does  not  seem  to  have  temiited  him  to  try. 

But  "Microscopist"  should  not  take  the  above  criticism  of  the 
microsco)K;  use  as  all  directed  to  him  alone.  It  is  pretty  plain 
that  it  is  in  general  levelled  against  the  erroneous  way  or  wrong 
position  of  light,  object,  and  eye,  as  generally  kept  to  for  such 
observations. 

One  hundri^il  and  fifty  years  ago  Lieberkuhn's  attempt  at  light- 
ing the  objects  in  a  rational  manner  by  means  of  the  speculum, 
bearing  his  name  up  to  the  present  date,  seems  to  have  been  the 
only  step  in  the  right  direction. 

The  most  valuabUr  fact  that  a  transparent  surface  can  act  as  a 
perfect  reflector  to  rays  of  a  certain  direction,  and  yet  be  trans- 
parent at  the  same  part  for  rays  of  another  direction,  seems  to 
have  been  very  much  under-rated.  The  utilisation  of  such  optical 
properties  is  the  leading  characteristic  of  the  illuminator.  That 
enables  it  to  bring  out  the  power  of  the  I"  and  of  the  ^" 
objective,  and  place  them  in  general  above  their  much  more  costly 
and  in  several  ways  more  objectionable  companions,  the  ,'.,"  and 
^j"  inch  objectives. 

Yet  I  need  add,  the  Vertical  Illuminator  of  Powell  and  Lealand 
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placed  at   the   back  of   the  objective,  is  using  that  most  valuable 
fact :  but,  wliat  an  unfortunate  position  was  chosen  ! 

In  a  last  lettei-  I  shall  deal  with  the  remaining  objections. 

G.    DUBERN. 


SIND-PISHIN  RAILWAY. 
II. 

Sir,— I  come  now  to  the  construction  of  the  line,  and  here  I 
must  part  company  foi-  the  time  with  your  contemporary,  wlio  has 
been  most  imperfectly  informed  of  various  obvious  points.  Ex- 
cepting the  heavy  work's  from  Nari  to  Daliyal,  wliich  have  l)een  well 
carried  out  as  described,  the  works  up  to  Sliarigh  ai-e  ordinary  and 
call  foi-  little  i-emark,  except  the  wanton  use  of  curves  of  only 
600  feet  in  radius  combined  with  heavy  grades,  and  the  constant 
occurrence  of  reverse  curves  with  no  intermediate  tangent,  thus 
mRking  correct  cant  in  platelaying  an  impossibility.  Every- 
where along  the  line  the  mountain  road  experience  is  obvious, 
in  the  following  every  little  convolution  of  the  ground  by  a 
corresljonding  curve.  Even  the  biidges  are  as  stated  "curved  to 
fit  the  tortuous  ravines,"  but  this  curving  i.s  an  objet  de  luxe,  Jiot 
a  necessity  ;  in  many  places  a  straight  line  would  not  increase 
earthwork  ten  per  cent. 

The  infoi-mant  of  Engineering  states  :— "The  line  (up  to  Suneri 
from  Duki  Road)  keeps  close  to  the  river  the  whole  way.  *  *  * 
There  are  no  other  works  of  any  magnitude  except  in  banks  and 
cuttings,  the  protective  walls,  rip  rap  pitching,  boulder  spurs  and 
wire  gabions,  securing  the  line  against  the  erosion  of  furious 
floods,  being  however  exceedingly  expensive."  This  is  jjerfectly 
true,  although  the  furious  floods  have  never  as  yet  risen  above  f> 
feet,  an<l  if  the  line  had  been  carried  somewhat  more  in,  and  rested 
on  the  solid  ground,  the  "exceedingly  expensive  protection" 
works  would  have  been  almost  entirely  unnecessary.  Section 
Suneri  to  Nassik  is  described  with  fairness.  The  works  here 
are  moderately  heavy  and  the  line  runs  through  a  somewhat 
difiicult  piece  of  country,  but  the  large  bridges  so  frequently 
referred  to  in  the  articles  under  criticism,  have  been  scattered 
along  the  line  with  a  too  lavish  hand,  e.g.,  mile  184. 
Bridge  of  1  span  150  and  2  of  40  feet.  The  two  of  40  feet 
alone  are  ample,  the  tmla  being  less  than  that  width,  and  the 
headway  required  for  the  150  feet  span  necessitated  the  steepening 
of  the  grades  below  the  bridge  to  1  in  45  and  flattening  those 
above.  "  Four  miles  above  Nassik  "  the  "  straggling  river 
is  crossed  four  times  "  and  it  has  at  its  upstream  crossing  one  span 
of  100  feet  and  two  of  40  feet,  at  the  next  lower  crossing  after 
receiving  four  tributaries,  again  a  span  of  100  feet  and  two  40  feet, 
and  finally  at  the  lowest  crossing,  after  receiving  more  feeders, 
the  whole  river,  which  in  the  hot  weather  is  about  six  inches 
deep  and  in  flood  about  seven  feet,  goes  througk  a  span  of  JfO 
feet.  In  point  of  fact,  20  feet  culverts  all  the  way  would  have 
sufficed. 

The  statement  as  to  315°  of  circle  is  no  doubt  a  printer's 
error  for  215°,  the  actual  curvature.  This  part  of  the  line 
was  liid  (jut  in  1880  by  a  Civil  Engineer,  Mr.  Cloete,  we  believe, 
and  ran  along  the  left  bank  of  the  Altamar  River  from  Dirgi 
to  Sharigh,  thus  avoiding  the  useless  bridge  at  mile  221,  4  spans 
of  100  feet,  and  by  commencing  the  ruling  grade  earlier  from 
Sharigh,  a  line  was  laid  out  of  1  :  45  which  avoided  the  Altamar 
River  bridge,  the  Dirgi  tunnel,  the  Karez  bridge  (7  spans  of  40 
feet),  the  Karez  timnel,  the  viaduct,  4  spans  of  40  feet,  and  the 
Louise   Margaret  bridge. 

This  line,  however,  which  had  no  other  drawback,  was  too 
simple  and  was  abandoned  in  favor  of  the  costly  and  imposing 
works  described  with  such  gusto. 

Instead  of  keeping  to  the  left  bank  of  the  Altamar  River  and 
making  a  triangular  cutting  in  the  solid  limestone  r(jck  with  a 
protecting  drain,  if  thought  advisable  (though  the  rainfall  being 
oidy  about  8  inches  a  year,  such  a  precaution  on  rock  is  hardly 
necessary)  the  line  was  altered  to  right  bank  and  taken  along 
a  series  of  unstable  rocks  liable  to  slip,  and  then  through  the 
shallow  tunnel  referred  to  made  by  adits.  In  s])ite  of  the  reasons 
given  in  the  article  under  review,  it  passes  comprehension  to 
account  for  this  form  being  adopted.  That  the  reason  of  stone 
avalanches  is  an  afterthought  is  abundantly  jiroved  by  the 
facts  that  the  ))lan  shews  the  watershed  only  i  mile  distant,  and 
that  there  is  no  detritus  at  the  foot  of  the  hill  ;  tlie  foniKition 
being  of  the  jjeculiar  circular  centiclinal  strata  not  unfrequently 
seen  in  old  limestone  formations.  Sli]>,  there  is  absolutely  no 
trace  of  on  either  bank,  and  drainage  is,  as  we  have  above  referred 
to,  easily  provided  for  either  by  cutouts  every  100  feet  or  so,  or 
by  an  upper  catch-water.  As  it  is  there  is  much  less  fear  of 
landslip  or  stone  avalanclie  than  of  the  shallow  roof  of 
the  tunnel,  in  several  places  under  2  feet  in  thickness  and  nowhere 
more  than  6  feet,  falling  in  on  a  passing  ti'ain,  and  has  now  to  be 
patrolled  to  avoid  this  very  danger. 

I  now  come  to  the  Chappar  rift,  which  is  no  doubt  a  piece 
of  country  through  which  to  find  the  most  economical  line  would 
tax  the  resources  of  an  adept  in  Railway    construction. 

Tlie  difficulties  here,  and  on  this  5  miles  only,  are  not  exaggerat- 
ed. The  description  of  this  5  miles  and  of  the  30  miles  Nari  to 
Daliyal'seems  to  have  been  borrowe<l  for  the  whole  line.  This  is  in 
fact  the  only  really  hard  piece  of  alignment  on  the  Railway, 
and  there  is  room  for  differences  of  opinion  which  are  entitled 
to  respect,  for  though  I  think  that  a  straight  tunnel  through 
the  hill  on  the  right  bank  of  the   river  could   have   been   driven 


in  less  time  than  it  took  to  execute  all  the  complicated  works 
in  the  rift.  I  do  not  wish  to  set  myself  up  as  an  infallible 
judge  of  circumstances  which  may  have  possibly  precluded  tliis 
course.  I  only  .say  that  I  have  studied  the  ground  and  there 
is  no  technical  difficulty. 

Emerging  from  the  rift,  the  line  crosses  two  of  the 
three  streams  which  unite  at  the  mouth  of  the  rift,  but 
whereas  the  three  streams  united  go  through  a  fissure  in 
the  rock  20  feet  wide  and  rise  in  flood  lime  "  30  feet  deep,  filling 
the  rift  from  wall  to  wall"  two  150  feet  girders  have  been 
considered  necessary  to  cross  two  of  them  only.  This  is  another 
example  of  wasteful  bridging.  As  to  the  Louise  Margaret 
bridge,  I  regret  to  observe  a  statement  that  tliis  "bridge 
was  erected  without  the  purchase  of  any  special  plant.  "  The 
writer  must  have  forgotten  the  two  enormous  iron  (lerricks,  with 
hinges^  pins,  shackles,  blocks,  &c.,  complete,  wliich  are  now  lying 
at  Sibi,  and   which  were  purchased  for  the  purpose,  but  not  used. 

The  Ohappar  Louise  Margaret  bridge  weighs  142  tons  in  its 
main  ironwork,  and  if  its  erection  really  necessitated  "  the  handling 
of  over  1,000  tons  of  massive  ironwork,  "  there  must  be  some- 
thing very  faulty  in  the  plan  of  erection.  I  may  note  also  iii 
passing  that  one  of  the  Engineers  who  was  on  the  spot  assured 
me  that  the  whole  work  was  executed  by  Mr.  G.  Rose,  c.e.,  who 
had  charge  of  its  execution  from  start  to  finish,  and  Captain 
Scott  had  nothing  more  to  do  with  building  the  bridge  than 
sending  up  material  as  required,  and  ordering  the  mode  of  erection. 

Between  Mangi  and  Mud  gorge  the  line  is  not  very  remarkable, 
except  for  the  number  of  useless  reverse  curves,  and  the  unneces- 
sarily large  bridging,  eg.,  near  Fuller's  camp  one  bridge 
of  3  spans  of  40  feet  is  so  skew  that  the  clear  waterway  left  is 
only  30  feet,  and  above  Mud  gorge  a  slight  correction,  and 
straightening  of  the  alignment  would  eliminate  several  viaducts. 

The  greatest  absurdity  on  the  line,  however,  is  the  spiral  at 
mile  248.  Here  a  fall  of  35  feet  only  is  obtained  in  about  4,000  feet 
of  distance.  A  perfectly  natural  and  easy  descent  is  available 
along  the  side  of  the  hill  close  by,  but  after  vainly  endeavouring 
to  introduce  a  spiral  at  mile  203  and  at  mile  226,  it  was  found 
just  po.ssible,  by  putting  in  some  reverse  grades,  and  by  going  into 
deep  cutting,  to  secure  an  example  of  a  spiral  i-adius  600  feet. 
The  crossing  bridge  i.s,  however,  so  dangerous  that  it  is  under 
consideration  to  alter  it  to  a  covered  tunnel.  I  noticed  several 
examples  of  superfluous  bridging  in  minor  details,  such  as  one 
span  of  40  feet  with  only  2  feet  of  headway,  but  I  do  not  wish  to 
be  captious  in  my  remarks,  and  the  same  applies  to  the  whole 
section  from  Bostan  to  Quetta  and  Bostan  Gulistan.  Here  a  5  feet 
bank  has  been  carried  through  a  flat  open  country,  thus  trebling 
the  earthwork  for  no  purpose  whatever. 

I  now  come  to  the  matter  of  expense,  and  will  pass  over 
the  petiiio  principii  involved  in  the  remarks  as  to  "  grumbling 
at  every  penny  spent  on  national  defence  "  with  the  simple  state- 
ment that  at  a  time  when  economy  has  to  be  most  severely 
studied,  and  works  of  admitted  necessity  cannot  be  carried  out  for 
want  of  funds,  it  is  not  only  natural,  but  right,  that  wasteful  and 
useless  expenditure  should  be  criticized  most  severely 

All  the  remarks  about  a  Railway  higher  than  the  Mont  Cenis, 
the  St.  Gothard  and  the  Arlberg  are  so  much  chitiue  and  dust 
in  the  eyes  of  the  public.  There  is  no  more  diflticulty  in  rising 
6,600  feet  in  80  miles,  i.e.,  1  in  64,  with  a  ruling  gradient  of  ^j, 
than  in  rising  600  feet  under  the  same  conditions.  Except  35 
miles  between  the  stations  of  Nari  and  Daliyal  and  Mangi  and 
Dirgi  there  is  no  really  difticult  country  traversed,  and  the  height 
of  6,600  feet  spoken  of  is  a  positive  advantage  in  that  climate  aiid 
latitude  except  for  the  two  months  of  January  and  February. 
Even  then  the  "  Arctic  cold  "  will  not  freeze  running  water  and 
skating  is  found  impracticable  because  the  sun  thaws  the  ice. 

If  now  the  cost  of  the  40  difficult  miles  be  set  at  the  liberal 
estimate  of  3  lakhs  a  mile,  what  about  the  cheapness  of  the  remain- 
ing 140  miles. 

I  cannot  follow  the  reasoning  of  the  writer  as  to  the  capital 
cost  of  the  nine  highest  priced  Indian  Railwavs  further  than 
this  :  (1)  That  the  total  of  Rx.  18,020  arrived  'at  includes  the 
cost  of  land,  comjicnsation,  numerous  and  well-ajipointed  stations 
expensive  termini,  locomotive  and  carriage  shops,  rolling-stock 
to  treble  and  quadruple  the  S.  P.  Railway  amounts,  &c.,  &c.,  and 
this  in  countries  where  the  value  of  land  is  high.  (2)  That  the  Sind- 
Pishin  Railway  had  only  Rx.  7,800  to  pay  for  land,  and  that 
the  state  of  its  equipment  on  the  31st  of  March  1887  was  such 
that  no  continuous  service  of  even  a  train  a  day  was  possible, 
and  tliat  to  equip  it  on  the  most  economical  scale  with  water- 
supply,  sidings,  signals,  engine-sheds,  tanks,  wells,  and  other 
absolute  necessaries  it  has  been  necessary  to  spend  nearly 
another  million  sterling  ;  and  even  now  to  compaie  it  with  its 
mud  stations,  and  makesluft  sidings  in  efficiency  and  equipment 
with,  say  the  East  Indian  Railway,  may  be  good  enough  for  an 
English  public,  but  ninkes  men  who  know  both  lines  smile.  Even 
yet  the  line  is  merely  a  branch  of  the  N.  W.  Railway  depen- 
dent on  the  latter  for  rolling-stock,  repairs  and  renewals.  It  has 
no  engine  sheds  except  one  small  one  at  Sharigh,  no  locomotive 
or  carriage  shops,  no  pucca  stations. 

In  March  18H7,  when  Engineering  describes  it  as  "  practi- 
cally complete,  "  ten  stations  had  no  station  buildings,  twelve 
stations  had  no  signals  ;  water  columns  or  watering  arrangements 
were  wanting  at  five,  and  platforms  at  eight. 

Veritas, 
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6cncial    ^vtiilcs. 


THE  DUKE  OF  (X)NNAUQHrS  NEW  PALACE 

AT  POONA. 

Wr  ..~  vitlebt«d  to  our  Pooim  correspondent  for  the  two 

iUu  wo  present  our  readers  with  to-dny  of  the  new 

..f  H.  R.  H.  the  Duke  of  Connaught  at 

!.•  subjoiiuHl  description  of  the  same  :— 

li  ;  •    liH>king   builaing,   situated   aboift 

nil,;  .    i\.  I.  v.   Railway^  Station  and   the 

Poona  Hot*-l.     it  will  be  washe<i  a  very   light  blue,  with 

; 1    .-,;-.,!  white  mouldings  and  cornices.     The  ground 

isist  of  a  largi-   dining-room,  two  bod-roon  " 
wi:  •  ihed,  and  a  verandah   running  ri 

itjiK,  r  will  be  flagged  with  dressed  Sha 

\j^  ^^^,l  along  the   verandah  are  of  soft 

I>(A«bnii  iiple  but  tastefully  carved  folia^ 

capitalii.  There  is  also  a  large  porch  in  front  suppt)rted 
ou  tall,  phiiu  whit*  pillars.  The  top  flt)or  consists  of  a 
lan?e  hall,  two  bed-rooms,  two  dressing-rooms  and  two 
'     ■  with  a  very  pleasant  room  attached,  which 

•  r  admirably  as  an  office  room  or  library. 
Ls  a  verandah  running  right  round.  The 
-  nt  on  to  a  small  terrace  surmounting  the 
purch.  A  staimwe  leads  on  to  a  terrace  which  is  about 
forty-five  feet  from  the  ground,  from  which  a  splendid 
view  of  the  Cantonment  and  suburbs  can  be  obtaiuqji. 
f      ■  -»   Gunesh   Khind  and  Paruttee  Hill  can  be 

i.irth  a  tine  view  of  Kirkee  with  the   Deccan 
round  is   obtained,  with   Ycrrowda 
•  I  iiU  iu  the  distance,  towards  the  right. 

On  the  east  is  seen  the  Council  Hall  with  Ghorpooroe 
Station  a  little  u>  the  left.  On  the  east,  the  whole  Can- 
tonment is  overlooked,  St.  Mary's  Church  standing  out 
1  '         .'list  the  hills  which  extend  away  to  the 

.  h,  though  bare  and  bleak  looking  now. 
Hill  jin-.st-ni  a  beautiful  sight  when  clothed  with  emerald 
verdure  during  the  monsoons  and  cold  sea.son.  There 
will  be  a  ver}-  ta.st«fully  laid  out  garden  in  front  of  the 
house,  where  has  been  erected  a  very  neat  marble  fountain 
purchased  from  Muraglia  and  Co.,  of  Bombay,  at  a  cost 
of  ek-\cn  hundred  nijiees.     The  pair  to  this  has  been 

Eurcha-seil  by  the  Garkwar  of  Baroda.  Rao  Bahadoor 
lurr}'  Rowjee  tried  hanl  to  induce  Government  to  sell 
him  the  large  piece  of  ground  at  the  back  of  the  bunga- 
low, and  in  front  of  the  Cotincil  Hall,  but  did  not  succeed 
in  inducing  them  to  part  with  it.  However,  even  with- 
out this  addition  the  place  will  have  a  splendid  compound. 
It  is  e-Htimat^^il  that  the  total  cost  of  the  building  will  be 
Rs.  HO.OOO. 


BFTTWA  CANAL,  NORTH-WEST  PROVINCES. 

(IV.  Contiwiied.) 
The    increase  under    this   head,  for  the  above  reasons, 
is  Rs.  82,.357  :  or  a  total  expenditure  of  Rs.    I,22,:i57  on 
account  of  escapes  for  the  Betwa  Canal,  which  ha.san  esti- 
mated di.fcharge  of  1.000  cubic  feet  per  second.     On  the 
Fatchgarh  branch  of  the  Lower  Ganges  Canal,  which  has 
.     i:  ..i...     ,,j-   QQQ  cubic    feet    per    second   only,   the 
ioned  in  1877  for  escapes   wa-s   Rs.  1,4.3,2G7. 
^liove  for  the  Betwa  Canal  is  therefore  a 
■iwance,  especially  bearing  in    mind  the 
nil      II  condifcons  under  which  the  regulation  of  supply 
*iJl  ]i.i\e  to  be  effected. 

Under  "  Earthwork"  main   canal,  the  excess   is   under 
three  heads  : —  Rs. 

A.  Increase  of  rat<  ...     57,2.30 

B-  T'  1  at  head  ...     87,718 

CI'  _,'   at  head   and   berm-cut- 

ting  in  tirst  10  miles.  ...  2,00,000 


Total  ...  3,44,948 


A»    ref^ards    A.,    the    rate  originally  put  down  in  Mr. 

ff  ■''■  -  ■  -■  's  that  prevailing  in  1874.     Eight  years 

I     f  ■•  >i  .  ily  ha*!  the  value  of  labf^r  increased,  but 


within  a  few  months  after  the  Betwa  Canal  had  been 
conuuenced,  the  Jhansie-Manikpur  Railway  was  begun, 
and  labor  was  at  once  attracted  to  it.  Work  practically 
ciimc  to  a  standstill,  and  rates  perforce  were  obliged  to  be 
raised.  In  addition  to  this,  a  larger  amount  of  rock  than 
was  anticipated  was  met  with,  and  this  again  led  to  a 
further  increase  of  rate. 

With  reference  to  B.,  the  increased  deepening  gave  an 
increased  supply  over  that  originally  estimated  for  of 
100  cubic  feet  per  second  for  75  days  during  the  early 
"  khureef,"  or  the  season  when  water  will  be  most 
urgently  required.  The  cost  was  Rs.  87,718,  and  taking 
into  consideration  the  great  advantage  to  be  gained, 
and  the  fact  that  there  was  an  anticipated  saving  of 
upwards  of  a  lakh  of  rupees  on  the  head  works,  the  order 
to  can-y  out  this  deepening  to  an  extent  of  5  feet  at 
canal  head  was  given  in  February  1882,  and  to  an 
additional  3  feet  in  Janiuiry  last. 

Item  C.  for  Rs.  2,00,000*  is  a  proposal  for  forming  10 
feet  berms  in  the  first  ten  miles  of  the  canal,  and  pitching 
sides  and  bed  in  the  first  three  miles.  From  the  facts 
originally  brought  forward,  it  was  assumed  that  the  sides 
would  stand  at  a  slope  of  1  to  1  and  as  noted  when  the 
present  excavation  was  commenced  (see  Superintendent's 
letter  No.  G9,  dated  12th  January  1882),  "  In  the  very 
hard  soil  we  have  to  deal  with,  to  judge  by  the  river 
banks  and  kutcha  wells,  dry  slopes  of  1  to  1  will  stand 
perfectly,  and  with  the  same  excavation  section  we  shall, 
with  a  bed  width  of  20  feet,  be  able  to  allow  a  small  water 
berm  of  3  feet  between  the  two  slopes." 

On  these  facts,  which  still  hold  good,  and  which  agree 
with  the  data  given  by  Mr.  Hair,  who  assumed  the  web 
slopes  (on  which  the  others  depend)  to  be  1  to  1,  the 
canal  was  excavated.  Now,  however,  that  we  have  nearly 
reached  the  bottom  of  the  digging,  it  is  seen  that  the 
lower  strata  are  a  much  more  friable  description  than  was 
originally  anticipated. 

I  feel  extreme!}-  doubtful  whether  the  slopes  as  now 
dug  will  eventually  stand.  In  any  case,  I  am  of  opinion 
that  berms  are  necessary  in  the  first  five  miles  where  the 
digging  ranges  from  40  to  25  feet,  and  where  the  bed  in 
places  is  14  feet  below  spring  level.  Orders  have  accord- 
ingly been  given  to  form  berms  in  this  reach.  It  is 
almost  certain  that  strong  pitching  will  bo  required  when 
the  bed  is  below  spring  level ;  constant  slips  will  occur 
when  the  water  is  admitted,  and  the  only  moot  point  is 
whether  we  should  accept  facts  as  they  are,  and  let  the 
banks  .slip,  clearing  out  the  debris  when  the  canal  has 
been  opened  and  charging  the  cost  to  "  Revenue,"  or 
opeidy  face  the  difficulty,  and  say  that  we  will  provide 
against  the  contingency  before  the  opening  of  the  canal. 

My  own  opinion  is  decidedly  in  favor  of  the  latter. 
It  is,  I  admit,  a  very  serious  thing  to  be  considered  that 
the  capital  of  the  canal  may  possibly  be  increased  by  2 
lakhs  of  ru])ecs  ;  but,  on  the  other  hand,  we  must  face  the 
fact  that  the  sides  will  slip.  This  slipping  will  probably  take, 
place  when  the  water  is  being  lowered,  i.e.,  when  irri- 
gation is  most  urgently  required,  and  to  clear  out  the 
dihrxH  we  shall  have  to  close  the  canal  at  a  time  when 
water  is  in  most  demand.  In  addition  to  this  untoward 
closure,  it  must  be  borne  in  mind  that  repairs  with  a 
running  canal  will  cost  more  than  protective  works  care- 
fully executed  at  the  present  time.  On  a  rough  estimate 
I  calculate  that  it  will  cost  nearly  50  per  cent,  more 
to  protect  the  banks  when  the  canal  is  open  than  to  do  iti 
now ;  but  the  expenditure  will  bo  spread  over  three  or 
four  or  five  years,  and  will  bo  charged  against  "  Revenue" 
and  not  against  "  Capital."  As  I  have  said  above,  my 
opinion  is  decidedly  in  favor  of  incurring  the  expenditure 
at  once,  and  in  this  view  the  total  cost  has  been  entered 
in  the  present  abstract. 

The  remaining  portion  of  the  total  excess  on  works 
viz.,  Rs.  (7,15,258—3,94,564)3,20,6941  is  under  the  head 
of  distributaries.  The  provision  tmder  this  head  in  Mr. 
Hair's  estimate  of  1874,  and  in  estimate  of  October  1881, 
was  Rs.  1 ,49,590,  or  for  220  miles  at  Rs.  680  per  mile. 
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The  country  to  be  irrigated  by  the  Betwa  Canal  has 
now  been  thorou<;hly  examined,  and  is  estimated  that  at 
least  377  miles  of  distributaries  will  bo  required. 

In  all  canals  the  mileage  of  distributaries  is  a  function 
of  the  maximum  volume  of  water  to  be  distributed  at  any 
time,  and  in  the  Betwa  Canal  the  conditions  are  such  as 
to  require  large  and  immediate  distributing  power,  so 
that  in  years  of  scanty  rainfall  the  irrigation  for  the 
rubbee  may  be  quickly  effected  and  the  water  got  on  to 
the  land  before  the  supply  in  river  falls  below  1,000  cubic 
feet  per  second,  the  maximum  volume  which  the  canal  is 
capable  of  passing. 

This  is  a  very  important  point  to  bear  in  mind,  for  it  is 
agreed  on  all  sides  that  water  will  be  taken  for  every  kind 
-of  soil  to  soften  the  ground  for  ploughing  in  years  when 
the  September  rain  fails  ;  and  we  can  always  count  on 
the  river  supplying  a  volume  of  1,000  cubic  feet  j^er  second 
to  the  end  of  October.  It  is,  therefore,  absolutely  neces- 
•sary  to  provide  a  sufficient  length  of  distributary  channels 
to  meet  sudden  demands. 

The  combined  maximum  discharges  of  the  Upper  and 
Lower  Ganges  Canal  may  be  taken  at  10,000  cubic  feet. 
The  total  length  of  distributaries  on  those  canals  complet- 
ed to  the  end  of  1883-84  was  4,303  miles,  or  at  the  rate 
of  one  mile  of  distributary  to  232  cubic  feet  of  maximum 
discharge  ;  and  the  system  is  not  yet  complete.  Similarly, 
on  the  Eastern  Jumna  Canal,  the  maximum  discharge  of 
which  is  1,400  cubic  feet,  there  are  618  miles  of  distribu- 
taries ;  or  one  mile  to  2-25  cubic  feet  of  maximum  dis- 
charge. 

It  is,  therefore,  clear  that  an  allowance  of  one  mile  of 
•distributary  to  2-5  cubic  feet  of  maximum  discharge  is 
not  an  excessive  estimate  ;  and  in  the  case  of  the  Betwa 
Canal,  this  factor  would  give  a  length  of  '^  =  400  miles, 
■against  377  miles  estimated  for. 

The  total  amount  allowed  for  distributaries  in  the 
revised  abstract  is  Rs.  4,70,284,  or  at  the  average 
rate  o{—°^j~  =  Rs.  1,949  per  mile,  which  is  a  moderate 
rate,  considering  that  the  distributaries  are  to  be  of 
-average  size,  and  one  line,  the  Jaloun  distributary,  is  to 
carry  a  khureef  discharge  of  200  cubic  feet. 

After  spending  nearly  Rs.  28  lakhs  on  head  works, 
Main  canal  and  branches,  it  would  obviously  be  bad  eco- 
nomy to  starve  the  project  in  the  way  of  distributaries. 

This  has  been  proved  in  the  case  of  the  Agra  Canal, 
•where  it  has  been  found  necessary  to  double  the  length 
of  distributaries  originally  sanctioned. 

When  the  Betwa  Canal  project  was  originally  drawn 
up,  it  was  thought  that  a  very  cheap  type  of  distributary 
would  suffice,  that  land  would  cost  little,  and  that 
masonry  works  would  be  few.  But  with  the  exception  of 
a  few  miles,  the  distributaries  are  all  situated  in  the 
Jaloun  district,  which  is  highly  cultivated.  Land  is  as 
-dear  as  elsewhere,  and  bridges  are  as  much  required  as  in 
other  districts.  Again,  the  slope  of  the  country  neces- 
sitates numerous  masonry  falls,  and  the  fluctuation  be- 
tween the  early  and  late  khureef  and  the  rubbee  supplies 
requires  ample  means  of  regulating  the  surface  level  of 
the  water.  Every  bridge  is  thus  either  a  fall  or  a  re- 
gulator. But  great  care  is  being  taken  that  the  works 
are  so  placed  as  to  meet  the  various  conditions  in  the 
most  economical  manner,  and  cheap  standard  designs 
have  been  prepared  in  order  to  keep  down  rates  to  the 
lowest  possible  limit  compatible  with  efficiency. 

The  greatest  difficulty  has  been  experienced  in  obtain- 
ing sufficient  labor.  The  nature  of  the  soil  in  Bundel- 
khund  is  such  as  to  render  excavation  in  the  dry  season 
almost  impracticable  ;  while  in  the  rains  people  will  not 
work  at  all  in  black  soil  if  they  can  possibly  help  it,  and 
carriage  of  material  is  quite  stopped  for  five  months  in 
the  year. 

The  return  expected  from  the  Betwa  Canal  barely 
exceeded  2  per  cent,  on  the  oi-iginal  estimated 
cost  ;  but  the  forecast  now  prepared  shews  that  notwith- 
standing the  increased  cost  of  the   revised   estimate,    the 


will  probably  be  Rs.  1,50,000,  or  a  return  of  3|  per  cent, 
on  the  total  Capital  outlay  of  Rs.  42,51,412;  which  in- 
cludes a  sum  of  Rs.  1,79,034,  the  expenditure  on  the 
project  prior  to  1881-82,  which  was  not  taken  into 
consideration  in  the  original  estimate. 

The  improved  revenue  now  anticipated  is  due  to  the 
increased  storage  capacity  provided,  and  to  the  greater 
length  of  the  distributaries  proposed. 

There  is  no  want  of  hearty  approval  in  the  terms  used 
by  the  Secretary  of  State  in  his  letter  of  the  10th 
December  1885  when  sanctioning  the  excess  expendi- 
ture. 

This  work  was  sanctioned  in  1881  as  one  of  a  protective 
character  which  called  for  early  construction,  at  a  total 
estimated  cost  of  Rs.  39,82,221,  of  which  Rs.  30,13,485 
was  estimated  as  direct,  and  the  balance  as  indirect 
outlay.  The  present  estimate  is  for  a  total  outlay  of 
Rs.  44,83,776,  of  which  Rs.  42,51,412  represents  direct, 
and  Rs.  2,32,364  indirct  outlay,  or  a  total  excess 
outlay  over  the  original  sanctioned  estimate  of 
Rs.  5,01,555. 

The  causes  of  this  excess  are  explained  fully  in  the 
note  by  the  Irrigation  Secretary  to  the  Government  of 
the  North- West  Provinces  accompanying  your  letter, 
and,  as  must  be  anticipated  in  a  work  of  this  magnitude, 
are  seen  to  arise  from  the  adoption  of  improvements  and 
alterations,  the  necessity  for  which  could  not  be  foreseen 
when  the  project  was  first  drawn  out.  I  have  no  hesita- 
tion in  according  my  sanction  to  the  estimate  in  its 
revised  form. 

I  am  glad  to  learn  from  your  letter  and  its  enclosures 
that  the  distributaries  from  the  canal  will  be  considerably 
increased  under  the  present  scheme,  and  that  the  work, 
if  not  already  partially  open,  will  be  so  far  completed  in 
the  course  of  1886-87  as  to  admit  of  the  General  com- 
mencement of  irrigation. 

I  observe  that  the  direct  returns  from  the  operations 
of  the  canal  are  estimated  somewhat  more  favorably  than 
when  the  project  was  first  framed.  I  trust  this  may  prove 
to  be  the  case,  but  whatever  may  be  the  direct  returns 
eventually  yielded,  I  do  not  doubt  that  the  protection 
from  drought  of  a  large  tract  of  country  which  has  al- 
ways been  liable  to  scarcity  and  distress  will  fully  justify 
the  expenditure  on  this  work. 

Finis  coronat  opus.  Here  is  the  official  record  of  the 
canal's  opening. 

No.  C.  817  I.,  dated  29th  October  1885. 
From — Colonel  J.  G.  Forbes,  R.E.,  Joint  Secretary  to  the 
Government   of  the   N.-W.  P.   and  Oudh,  P.  W.  Depart- 
ment, 

To — The  Secretary  to  the  Goverment  of  India,  P.  W. 
Department. 

I  am  desired  to  report,  for  the  information  of  His 
Excellency  the  Governor-General  in  Council,  that  the 
Betwa  Canal  was  opened  on  the  28th  September  1885, 
and  that  water  is  running  in  300  miles  of  channel,  from 
260  miles  of  which  irrigation  is  now  being  afforded. 

2.  The  weir  4,000  feet  in  length,  with  a  maximum 
height  of  GO  feet  in  the  deepest  channel,  has  now  stood 
the  test  of  two  rainy  seasons  with  entire  success,  no 
damage  of  any  kind  having  occurred.  The  leakage  below 
the  weir  is  practically  nothing,  and  the  \vall  itself  is 
perfectly  staunch.  The  calculated  full  supply  of  the  river 
Betwa  in  flood  is  750,000  cubic  feet  per  second,  with  an 
afflux  on  weir  of  17  feet.  The  highest  flood  as  yet  passed 
was  on  6th  August  1884,  when  upwards  of  520,000  cubic 
feet  were  discharged  with  a  depth  on  crest  of  13  feet. 

3.  The  heavy  gates  and  powerful  lifting  gear  of  the 
weir  sluces  and  head  works  of  the  canal  were  only  fixed 
this  year.     They  work  satisfactorily  and  smoothly. 

E.  A.  o. 


,.    -     .  .  Major  Watkin  has  also  been 

oet  direct  mcome,  10  years  after  the  works  jtfe  completed,  |  year  for  ten  years. 


Her  Majesty's  Government  lias  awarded  a  gratuity  of  £2.'5,000 
to  Major  H.  S.  S.  Watkin,  r.a.,  of  Woolwich,  for  his  "  position 
iinder,"  an  invention  which  has  been  found  useful  in  increasing  the 
effectiveness  of  artillery.     In  connection  with  the   same  invention, 

granted  a  retaining   fee   of   £1,000  a. 
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THE  SEWERAGE  OF  THE  FORT  OF  MYSORE. 

By  Staxdish  Lee, 

Siinitary  Engineer,  Mysore  State. 

III. 

Main  Sewer. 

It  has  been  decided  to  use   glared  stoneware   pipes  for 

tl,"  '■*'  -  m  as  well,  for,   thotigh   it  in ny  bo 

ci  -  >iirv,  piix>   sewers  afford    greater 

fiv  ution.    an  item    of    iniiwrtanco, 

g,.  ;iou    of  a    suitable    scheine    has 

ah  i  7  years. 

;  u.  ,......>  ..ill  shew  that  abundant    provision  has  been 

nude  for  cleaning,  flushing,  and    ventilating    the    sewer. 
It«  lo<  the  extreme  west,  >vill   make  available,  for 

sur&C'  ■  'ho  natural  watercourses  of  the  locality; 

and  it«  pr'  ramparts  of  the  fort,  by  affording 

support  to  '  ig  tubes,  renders  effective    venti- 

lation an  easy  matter.     In  its  course  to    the    out-fall,    it 
■would,  however,  be  preferable   to    carry  it    through    and 
under  the  rampart  in  a  straight  line,    than    to    construct 
it  as  shewn  on  the  plan,  as  in   the  latter    case  there    will 
be  deposits  at  each  bend  owing   to    change    of  direction 
and  ci>use<pient  heading  up  of  sewage.     When    the  works 
are  in  progress,  the  driving  of  a  tunnel    under    the    ram- 
part would  be  a  simple  matter,  if  the    services  of   a    few 
Sappers  could  be  obtained,  and  it  could  no  doubt  be  done 
for  less  than  the  estimated  cost  of  carrying  it  round. 
T'       '        ''M.ntilators  and  man-holes  used  in  Calcutta 
1.   plate  VIII.,   and   that  used    by    the 
1  ml    by    fir/.  2.     The  number    of  these 
a:  ^        .11- are  shewn   on    the    plan.     Very    few 

however  have  been   provided   in   the  estimate  from  eco- 
nomic motives. 

The  sewer  discharges,  as  already  stated,    into  the    out- 
{:,"  ..f  the  Town,  at  a  point  where   it    will    bo    in- 

c.-  nd  its  month  will  be  protected    by    a   shackle 

V  X.,  to  prevent  currents  of  wind  enter- 

in^  -capiug  so  fivst  at  the  ventilators  as  to 

become  beyond  control. 

Out-Fall  Se\ver. 

This  calls  for  no  special  report,  as  what  is    proposed  is 

to  ntir  \isting  drain  at  a  pt)int  where   it  ceases    to 

be  a  I.  ■.•  the  Fort,   and  to    reduce    its   discharge 

to  a  minimum  on  the  .sewerage  works  of  the  town    being 

carried  out.     At  [jresent,  the  filth  discharges  of  the  whole 

town  jxipidation  are  carried    through,    what    should    be, 

the  most  healthy  portions  : — viz.,    the    Park,    the    lower 

Residency,  the  Dewan's  Quarters,   the  School,  the  Church, 

t'     '"        '        '    '■•ve  all,  within  reach  of    the    principal 

t.  licss' Palace  itself  :  a    proceeding    that 

has  only  to  be  mcnticmed  to  be  condemned. 

Sub-Soil   Duainaoe. 

The  beneficial  influence  of  a  dry   soil    upon   health    is 

^.11  ,,...1  .-.t,..rfj      Dr.   McGann    in    his    letter,    on    the 


(i; 

Ii 

ii. 

dmining 

ground  ;  1 


on,  drew    my    special    attention    to    the 

il     drainage.     It    was    therefore    my 

the   usufil    special    contrivances    for 

■  lined  in  the  lower  strata    of    the 

trial  pits  in  the   Fort,  the    expe- 


ri<  tice  gwned  shewed,  that  the  spring  water-line  every- 
where IS  80  low,  that  it  is  not  reached  at  9  feet,  which  is 
the  greatest  depth  of  the  drains. 

T"  ■  however,  saturation    of   the    surface   soil, 

frim  US'"  of  Kookarhully  tank  water,    when  it  is 

will  h<;  sufficient   to    pack    one-fourth    of  the 
,,.,  ..jt9,  at  the  t^jp,  with   well    tempered    clay,    and 

C"%'rthe   joint    with    concrete.     This    will    check   the 
-         'if  sand  and  fine  grit,  but   will    permit    sub-soil 
.-u»  in  at  the  top  of  each    pipe,  and   thus  drain- 
i.  ■'        1      The  remaining  three-fourths  of  the 

».  l>efille<l    up    with    Portland    cement. 

"  The  normal  state  of  a  sewer,"  a?!  aptly  described  by  Dr. 
McOann,  "  is  at  least  one-third  full,"  and  it  can  be  easily 
conceived  that  with  two-thirds  of  the  pipes  usually  emp- 
ty, water  will  readily  percolate  into  them,    from  the  top. 


through  the  clay  socket  Joints.  It  may  be  urged,  tliat 
where  water  can  find  an  inlet  gas  can  find  an  outlet,  but 
further  consideration  will  shew,  that  the  conditions  which 
apply  in  each  case  arc  totally  different.  Water,  for  in- 
stance, slowly  infiltrates  by  gravitation  to  the  lowest  level,, 
displacing  any  air  contained  in  the  pores  of  the  soil,  which 
will  discharge  itself  at  the  point  of  least  resistance. 

In  the  system  proposed,  there  are  points  of  ventilation 
throughou't  its  range,  on  an  average,  at  every  10  yards, 
(house  gully  heads) ;  and  taking  a  drain,  such  as  in  Alan- 
gada  Street  with  house-connections  only  on  one  side,  and 
therefore  with  fewer  openings  for  discharge  of  ^as  than 
others  having  house-connections  on  both  sides,  it  is  found, 
that  in  a  length  of  750  feet  with  a  3"  sewer,  the 
contents  is  750  X  049  (area)  -  36-7  c.  ft.  The  number 
of  openings  in  this  length  are  21  of  3"  diameter  each,  or 
in  all  148  square  inches  for  discharging  the  gas  generated 
therein. 

The  pipes  are  laid  on  the  average  5  feet  deep,  the 
weight  of  a  c.  ft.  of  earth  is  1 201bs.,  and  therefore  the 
pressure  on  a  3"  pipe  is  1501bs.  per  foot  run,  or  41bs. 
per  square  inch.  For  gas  from  the  pipes  to  discharge 
into  the  superincumbent  earth,  it  must  attain  a  gi'cater 
pressure  then  41bs.  per  square  inch,  which  is  impossible 
with  148  square  inches  of  ventilating  spaces.  The  dis- 
charge of  gas  through  these  openings  under  a  pressure 
of  41bs.  will  amount  to  1,281  c.  ft.  per  minute,  or  35 
times  the  cubic  contents  of  the  pipe  sewer.  The  use  of 
clay  packing,  for  a  portion  of  the  joints  for  the  admission 
of  sub-soil  water,  will  therefore  not  be  attended  by  any 
discharge  of  unwholesome  sewer  gas,  and  is  all  that  the 
circumstance  of  the  locality  requires  for  keeping  the  surface 
soil  dry. 

Disposal  of  Sewage. 

For  an  inland  town,  like  Mysore,  there  are  only  two 
modes  of  treating  sewage,  to  prevent  it  from  becoming 
a  nuisance- — by  "  disinfection  and  precipitation,"  or  by 
"  sewage  irrigation."  According  to  the  most  I'ecent  ex- 
periments in  England,  it  has  been  found,  that  the 
material  obtained  by  chemical  precipitation  is  less  in 
value  than  the  cost  of  such  precipitation. 

Irrigation  seems,  therefore,  the  most  practicable 
method  for  "  harmoniously  maintaining  unbroken  the 
laws  which  sustain  the  chain  of  life  from  earth  to  plant, 
from  plant  to  animal,  and  back  again  to  the  earth." 
*  *  "  It  has  also  been  found,  that  irrigation  and  filtra- 
tion through  land  produces  the  purest  effluent  water, 
and,  when  suitable  land  can  be  procured,  at  the  least  cost 
to  the  community."  This  is  the  opinion  of  the  Chief 
Sanitary  Officer  to  the  London  Local  Government  Board, 
after  an  experience  extending  over  about  40  years. 

In  Mysore,  we  have  the  experience  of  Madras  to  guide 
us.  I  had  the  honor  to  introduce  sewage  irrigation  there 
in  1867,  and  it  has  been  successfully  carried  on  ever 
since.  It  has  proved  not  only  an  efficient  method  to 
dispose  of  offensive    matter,    but    also    a  remunerative 


one. 


To  a  Board  consisting  of  Hindoo  members,  this  mode 
of  sewage  disposal  must  readily  commend  itself,  for  they 
are,  from  their  childhood,  familiar  with  sanitary  edicts  pro- 
mulgated by  their  wise  men  as  religious  dogma  similar 
to  the  observances  inculcated  by  Moses  to  the  Israelitish 
people,  and  by  which  the  purifying  qualities  of  earth, 
"  the  bountiful  mother  of  all  vegetable  life,"  receives 
unbounded  consideration.  The  most  successful  investi- 
gations of  scientific  observers  of  the  present  day  confirm 
this  belief  Professor  Way*  has  shewn,  that  soils  pro- 
duced by  the  disintegration  of  granitic  rocks,  as  in 
Mysore,  consist  of  felspar  and  albite,  "  the  former  com- 
posed of  a  double  silicate  of  alumina  and  potash,  and  the 
latter  of  the  double  silicate  of  alumina,  lime,  and  soda; 
that  when  these  are  exposed  to  the  contact  of  dead  orga- 
nic matter  they  rend  apart  its  chemical  atoms,  and 
immediately  reform  them,  the  ammonia  being  greedily 
.seized  by  the  silicate  of  alumina,   the  magnesia  and  jihos- 


*  "  On  the  power  of  soils  to  absorb,  &c."    Jouroal  of  Royal  Agricultural  Society. 


SORE 


PLATE  NO.  IX. 

Showuia  Oiit-fdU  seicer 
and 
liropoxed  site  for  a  sfu/cu/e  farm 
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phate  ill  like  manner,  and  in  next  degree  the  potash, 
Eme,  and  soda,  in  proportion  to  their  comparative  absence 
in  the  original  soil."  Thus  the  most  offensive  organic 
substance  is  quickly  transformed  from  a  putrifj'ing  condi- 
tion into  that  of  the  most  perfect  fitness  for  the  food  of 
plants. 

It  has  been  stated  that  the  existing  out-fall  is  to  be 
utilised,  and,  therefore,  the  land  for  irrigation  was  search- 
ed for  along  its  course.  The  most  suitable  plot  is  the 
one  shewn  on  the  plan,  plate  IX.,  having  an  area  of  5 
acres,  which  is  ample  for  the  absorption  of  the  sewage  of 
5,000  people.  In  Madras,  grass  has  been  found  the  most 
manageable,  and,  at  the  same  time,  the  most  paying  crop. 
It  is  proposed  to  grow  it  in  Mysore  also,  where  there  is  a 
ready  consumption  for  it  in  the  Maharaja's  stables  and 
dairy. 

Should  however  any  difficulty  be  experienced,  during 
the  rainy  months,  when  green  fodder  is  plentiful,  in 
disposing  of  the  large  amount  of  green  crops  that  sewage 
irrigation  is  known  to  produce,  the  crops  can  be  preserv- 
ed in  a  succulent  state  by  compressing  them  into  silos, 
and  utilised  during  the  following  dry  months. 

To  remove  all  apprehensions  as  to  any  nuisance  arising 
from  the  proposed  farming  operations  being  situated 
within  the  town,  it  will  be  shewn  that  the  pipe  sewers 
will  discharge  their  contents  at  the  farm,  before  any  change 
can  take  place  in  the  substance  of  the  sewage,  and  as 
fresh  sewage  is  not  dangerous  to  health,  there  will  be 
nothing  of  a  deleterious  nature  on  the  farm. 

For  instance,  take  the  case  of  the  sewage  that  enters  the 
pipes  at  the  farthest  point  from  the  outfall  and 
under  the  least  favorable  conditions  as  regards  inclina- 
tion, viz.,  in  Suria  Pundit  Street.  Its  course  and  velocity 
will  be  as  follows  : — 

Length.        Velocity.  Time  occupied. 

Suria  Pundit  Street     ....334     ft.  at  172  ft.  per  min.    200  miiis. 
Across  Palace  garden  to 

Madanavelas  Thotti...  416     ft.  at  172 
Along  Main  Bazar  Street 

to  Motlieekana  Street  136     ft.  at  168  , 
Motheekana    Street     to 

Main  drain  ...  1,015  ft.  at  197  „         Do.       5-16 

Main  drain  to  water  gate  1,220  ft.  at  146  „         Do.       8'40 

Do.        to  out-fall...    393  ft.  at  173  „         Do.       2-21 


Do. 


Do. 


2-42 


0-81 


Total  mins.  ...21-00 
■  It  is  generally  admitted  that  sewage  kept  at  a  constant 
flow  does  not  evolve  gas,  and  seeing  that  it  reaches  the 
land  within  21  minutes  of  being  produced,  it  may  safely 
be  assumed  that  there  will  be  no  foul  gas  and  no  danger 
to  health. 


NOTES  FROM  HOME. 

(From  our  own  Correspondent.) 

An  account  is  published  of  the  last  outward  passage  per- 
formed by  the  Cunard  steamer  Elruria,  when  she  averaged 
19 -.54  knots  throughout  the  entire  voyage  from  Roche's  Point 
to  Sandy  Hook,  which  was  performed  in  5  days  21  hours 
20  minutes  apparent  time,  being  the  fastest  passage  as  well  as 
the  fastest  ocean  steaming  on  record. 

The  new  steamer  Rouen,  built  for  the  London,  Brighton 
and  South  Coast  and  West  of  France  Railway  Companies 
to  run  between  Newhaven  and  Dieppe,  went  down  the  Firth 
last  week  for  an  experimental  crui.se.  During  the  run  she  ex- 
ceeded the  contract  speed  of  1 8  knots  per  hour.  On  the 
previous  day  was  launched  the  Paris,  a  sister  ship,  and  the 
builders  are  finishing  her  as  speedily  as  possible.  When 
these  two  ships  are  on  tlie  route,  the  service  between  New- 
haven  and  Dieppe  will  be  about  the  most  complete  in  the 
Kingdom. 

The  Royal  Institution  of  British  Architects  has  sent  up  a 
pt  otest  against  the  adoption  of  the  scheme  now  submitted  to 
Parliament  for  the  Admiralty  building  extension,  on  the 
grounds  that  it  would  involve  the  perpetuation  of  evils 
inherent  in  an  old  and  perishing  structure  having  a  short  and 
precarious  term  of  life,  and  that  the  application  of  public 
money  for  sucli  a  purpose  would  be  unwise    and   unprofitable. 

The  machinery  hall  of  the  Frencli  International  Exhibition 
to  be  held  in  Paris  in  1889  will  be  covered  with  the  largest 
span  roof  in  existence.  The  nave  of  this  hall  will  be  1,378 
feet  long,  and  the  clear  span  will  be  374  feet,  the  height  in  the 


centre  being  147  feet  7  inches.  These  dimensions  are  largely 
in  excess  of  those  of  the  largest  existing  roof  in  one  span,  that 
over  the  St.  Pancras  passenger  station  of  the  Midland  Rail- 
way in  London.  This  roof  is  240  feet  span  and  98  feet  high.  The 
principals  of  the  great  French  roof  are  pitched  no  less  than  69 
feet  apart,  so  tiiat  the  purlins  e.xceed  in  span  an  ordinary  roof. 
The  EfFel  Tower  is  now  up  to  one-third  of  its  height.  From 
Paris  we  also  hear  of  the  suppression  of  the  numerous  level 
crossings  over  the  "  Chemin  de  fer  de  cienture,"  which  runs 
round  the  line  of  the  fortifications  of  Paris.  Accidents  have 
from  time  to  time  happened  here,  and  after  much  trouble  and 
opposition  a  sum  of  eight  million  francs  has  at  last  been 
devoted  to  the  alteration  of  these  crossings. 

Three  important  Railway  undertakings  are  now  in  progress 
in  Yorksliire,  viz.,  the  Beeston  and  Batley,  the  Halifax  High 
Level,  and  the  Scarborough  and  East  Riding  Railways,  all 
under  the  superintendence  of  Messrs.  John  Eraser  and  Sons 
of  Leeds.  In  some  of  these  the  work  is  of  a  very  heavy 
description,  tunnels,  viaducts  and  public  road  and  other 
bridges.  The  whole  of  the  works  is  to  be  completed  in  the 
early  part  of  next  year. 

A  recent  issue  of  Engineer  gives  a  colored  plate  re- 
presenting one  of  Mr.  Sterling's  express  engines  for  the  Great 
Northern  Railway.  This  engine  was  exhibited  at  the  Newcastle 
Exhibition  last  year.  The  majestic  proportions  of  these 
engines  have  always  excited  the  admiration  of  Engineers, 
and  the  type  has  been  eminently  successful  in  keeping  time 
with  trains  of  from  eleven  to  twenty-six  coaches,  so  that  they 
are  as  good  as  they  look.  They  are  looked  upon  as  the  most 
celebrated  locomotives  in  the  world,  for  they  fully  comply 
with  the  demands  of  an  exceptionally  heavy  traffic. 

The  window  in  Westminster  Abbey,  which  has  been  filled 
with  stained  glass  in  memory  of  Richard  Trevithick,  the  first 
Engineer  to  introduce  and  apply  high  pressure  steam,  was 
unveiled  last  week.  The  window  is  situated  in  the  north  aisle 
of  the  nave,  and  is  next  to  that  in  memory  of  Brunei.  It 
consists  of  two  lancets  witli  quatrefoil  tracery  above.  The 
cost  has  been  about  £\,\QQ,  and  it  is  propesed  also  to  endow 
an  Engineering  scholarship  in  Owen's  College,  Manchester, 
and  if  possible  institute  a  triennial  medal  at  the  Institution  of 
Civil  Engineers.  Trevithick  died  absolutely  penniless,  and 
was  buried  by  the  kindly  charity  of  those  who  had  known 
him  best. 

A  very  important  movement  in  technical  education  has 
been  commenced  by  the  Worshipful  Company  of  Carpenters. 
They  have  inaugurated  an  examination  of  a  very  stringent 
character  for  those  who  are  desirous  of  filling  the  situation  of 
foremen  or  clerks  of  works.  The  first  examination  was  held 
during  last  week  at  the  Company's  Hall  to  do  the  wi-itten 
work,  and  on  the  succeeding  day  the  candidates  attended  at 
the  workshops  belonging  to  the  Company  at  their  institute  at 
Stratford  to  carry  out  the  practical  work  arranged  by  the 
examiners. 

Mr.  Abernethy's  Report  to  the  Preston  Town  Council  on 
the  Public  Works,  which  has  been  awaited  with  considerable 
interest,  has  just  been  published.  He  expresses  an  opinion 
that  the  present  works  and  dredging  will  not  secure  a  channel 
beyond  Lytham,  and  suggests  that  a  channel  from  Lytham  to 
the  bar,  a  distance  of  seven  miles,  should  be  secured  by  the 
old  northward  channel,  which  could  be  partly  walled  and 
dredged  at  a  cost,  he  estimates,  of  £300,000. 

The  Royal  Commission  of  Inquiry  into  the  procedure  of  the 
Metropolitan  Board  of  Works,  under  the  Presidency  of  Lord 
Herschell,  is  still  continuing  its  labors,  and  from  time  to  time 
disclosures  are  made  which  more  than  confirm  the  worst  sus- 
picions that  were  entertained  before  the  Commission  opened 
its  investigations.  The  allegations  principally  apply  to  the 
Architects'  Department,  and  at  the  last  meeting  of  the  Royal 
Institute  of  British  Arciiitects,  the  Council  of  that  body  asked 
for  the  complete  minutes  of  the  evidence,  so  that  there  is  but 
little  doubt  they  will  take  decisive  action  in  the  matter  when 
the  proper  time  arrives. 

An  interesting  account  is  published  of  the  recent  trials  of 
the  Nordenfelt  Torpedo  which  embodies  all  Mr.  Nordenfelt's 
latest  improvements.  It  is  of  large  size,  measuring  35  feet 
long,  with  a  maximum  diameter  of  29  inches.  This  torpedo  is 
self-contained,  it  carries  its  own  motive  power,  electricity,  its 
propelling  power,  steering  and  mana>uvring  apparatus,  its 
cable,  which  is  paid  out  as  it  travels,  and  its  charge.  At  the 
trial  it  was  started  from  an  old  vessel,  from  the  deck  of  which  it 
was  operated  by  a  keyboard.  Some  distance  from  the  plat- 
form were  placed  two  poles  50  feet  apart,  and  ^  a  mile  further 
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dovn  the  rit-er  two  more  flags  were  similarly  placed.  Tlie 
torpedo  was  start«ct  and  passed  centrally  between  tlie  tirst 
pair  of  lU^  continuing  onwards  at  a  speed  of  14  knots  to 
tho  noor  '  tween  wliicli  it  passed  in  a  central  line.      It 

I  then  :  nnJ  hiul    a    similar   run   Ivick   with    equal 

■Its.  It  is  nnderstood  that  Mr.  Nordenfelt  has  in  hand 
Mwther  of  these  torpedos  which  will  carry  180  storage  cells 
dervlofung  34  H.-P.,  and  giving  a  spee<l  of  16  knots  at  1,500 
revolutions  per  minute. 

The  Association  of   Municipal  Engineers  hold   a  District 

>i..,.:..  .  ..    Cjrluile  tliis  we«>k,  when  a  paper  on  the  Carlisle 

will  be  read   by   Mr.  Walmisley.     Besides   this 

\    :  \  K.ie,  the  City  Surveyor,  will  read  several   short 

1     .  .■(•rs  on  works  of  local  interest. 

la  goinl    sign    to  read  that    the    Board  of 
May  shew  a  gross  turn    over   for  both  im- 
ports and  exports,  exceeding  that  of  18tf7  by  about  5i  millions. 

The  I^ris  water-supply  has  of  late  years  been  deficient 
every  summer,  so  that  some  quarters  of  the  City  have  been 
famishisl  with  Seine  water  instead  of  the  purer  water  from 
the  Vaune,  which  is  carried  by  an  aqueduct  through  the  Forest 
of  Fontainebleau.  The  Government  last  week  submitted  a 
Bill  for  obtaining  a  supply  from  the  springs  of  Lakque  and 
Vemeuil  at  a  cost  estimated  at  £1,670,000.  The  yield  is 
Ntimated  at  110,000  cubic  metres  daily. 


It    is 

Trade  ret 


NOTES  FROM  MADRAS. 
(From  our  own  Corn^ttpondenl. ) 
I  BEAD  Mr.  Mason's  recommendations  for  a  modification 
in  the  design  of  the  Madras  Harbour  piers  in  j-our  i.ssue  of 
the  9th  ultimo.  I  cannot  say  they  commend  themselves  to 
me.  You  see,  if  holes  were  made  in  the  piei-s,  that  part  of  the 
fn,>r'v  i.f  a  wave  which  was  not  expended  in  the  blow  on  the 
;  i    pass  through    it    and  expend    itself  in  disturbing 

;,L.    ..  >i.,  inside  the  harbour.     If  the    hole.s    were  large    and 
numerous  the  water  inside  might  be  just  as    turbulent  as  that 
outiude.     Where  then  would  be  the  use  of  the  harbour  ?     On 
the  other  hand,  if  they  were  small  and  few,    very  little  of  the 
ive  would  be  tiiken    off    by    them.     There    is 
■on  to  the  hole-s,  and    that    is    that    the    sand 
^  '/y  the  littoral   currents  would  get  through  them 
■ir  and  silt  it  up.     The    beach  to  the  south    has 
out  tremendously,  but  the  .sol id    walls    prevent 
1  cctting  inside  the  harbour.     As    regards  the 
■   A  •  \.tndria — that  stands    lx;cause    it  has  never 
M.i  1^'  i>  a  Madras  cyclone  to    resist  :  not    because 
'■*  jMfrdwn  is  a  superior    form    of    construction    to    solid 
. .:.  :ed  work.     It  is  cood  enough  in  some  cases,  and  it  certain- 
ly is  much  cheaper— that  is  its  recommendation.     At  Colombo, 
where  the  conditions  approach  to  those  at  Madras,     the    .solid 
wall  has  been  adopted  by  Sir  John    Coode.     Not    only    are 
the  blocks  packed  close  "  like  sardines    in    a  tin,"    but    they 
are  bondei    together    by    means  of  joggles  and  chases.     This 
bonding  is  now  being  done  in     the    Madras    piers    also.     It 
was  not  done  at  first,  and  the  failure    of    a    portion    of  the 
piers  durinif  the  last  cyclone  was  probably  due    to    the    omis- 
sion.    The  piers  are  also  Ijeing    protected     by  wave-breakers. 
These  are    blocks    9'  x  9'  x  6'  thrown    promiscuously    along 
their  outer  faces  to  a  distance  of  forty  feet  from  them.     Here 
we  have  piemit  ]>^rrltu-ji ,-  but  this  style    of    construction  has 
only  been  adopted  because  it  is  good  enough    for    the    work 
required  from  it,  and  the    chwipness    and     comparative    ease 
with  which  it  can  Ije  carried  out.     The  object   of    the    wave- 
breakers  i*.  as  their  name  implies,  to  break  up  the  waves  and 

"'^  "  ■' ^heir  momeiitun,  and  also   to    make    them    deliver 

»  over  a  greater  area  of  the  pier. 

why   have  you  stopped    giving  us  those  papers 

Drainage   Works  1     It  would  be  interesting  to 

there  has  \xtcn    a   stir  alx)ut  them  lately.     At 

tr     of    the    Municipal     Commissioners,     Mr. 

numljer,    brought    forwarrl   a  motion  for 

■"*'•'■    frnin  home    to  report   upon  them,  as 

'  torily  ;  or,   at   any    rate,    Mr. 

'  ion  of  the  town,    was    not  safis- 

'.em.      I  am  glad  to  say  his  motion    was    rejected  : 

,      lyofthe    Commissioners    expressing    their    confj- 

m  Mr.  Jones'  ability  to  bring  the    works  to  a    success- 

:-.  .~,ue.     I  hope  he    will.      I    am    glad     anyway     that    the 

motion  to  luring  out  a  man   from    England  was  rejected,  and  I 

tnut  that  that  practice  will    go    out    altogether.     What   can 

be  more  ahsard  than  getting  out  a  man    utterly    ignorant   of 


on  ti. 

I 

f  • 


superseding  one  who  is  probably  just  as  good  an  Engineer,- 
and  with  fifteen  or  twenty  years'  local  experience  added  to 
him.  Another  thing  is,  if  you  get  a  special  man  out  from 
home  for  anything  he  will  go  in  for  a  big  thing  out  of  com- 
pliment to  himself — like  Mr.  Merdle's  grand  butler,  who. 
would  never  give  a  dinrer  that  was  not  up  to  his  mark.  It 
did  not  at  all  matter  what  Mr.  Merdle  wanted,  it  was  what 
he  (the  butler)  considered  due  to  himself  that  had  to  be 
provided.  If  there  are  two  ways  of  doing  a  thing,  a 
simple  and  cheap,  and  an  intricate  and  costly,  he  will 
choose  the  latter  as  giving  himself  the  bigger  boom.  I 
suppose  this  is  human  nature.  But  we  need  not  encourage 
it.  There  is  quite  enough  Engineering  talent  in  the  country 
now  to  supply  its  wants.  Government  appear  to  be  realising 
this  fact.  They  did  not  send  home  for  an  expert  to  advise' 
them  on  the  Bangalore  Water-Supply  question  ;  but  simply 
put  an  advertisement  in  your  columns  calling  for  schemes. 
I  hear  they  have  received  eiyhteen  in  response,  and  Colonel 
Hasted  is  going  to  Bangalore  himself  to  e.xamine  into  them. 
Aprojws  of  this,  that  criticism  of  mine  on  General  Fischer's 
scheme,  which  appeared  in  your  issue  of  the  9th  ultimo,' 
appears  to  liave  given  great  dissatisfaction  to  some  of  the 
good  people  of  Bangalore.  It  appears  there  is  a  paper  there 
called  the  Daily  Post,  which  is  a  red-hot  advocate  of 
General  Fischer  and  all  his  works,  and  it  has  taken  deep 
umbrage  at  my  pulling  to  pieces  its  only  General.  This 
I  have  learned  from  the  Bangalore  Spectator :  I  do  not 
see  the  D.  P.  The  Ji.  S.  is  an  old-fashioned  thing  like  myself 
and  is  more  an  advocate  for  facts  and  figures  than  for  any- 
thins  else.  The  Z>.  /'.  observing  my  own  weakness  that  way, 
infers  that  I  am  its  creature,  and  bluntly  calls  me  so : 
whereas  the  fact  is  the  Ji.  <S'.  does  not  know  who  I  am.  The 
D.  P.  had  remarked  in  one  of  its  issues  that  no  one  had 
pointed  out  any  defects  in  General  Fischer's  scheme,  and  as 
a  logical  inference  from  this,  contended  that  there  were  none  t 
As  if  every  one  was  so  nmcli  interested  in  General  Fischer  as 
to  notice  his  scheme  gratuitously. 

The  B.  S.  dropped  down  upon  him,  and  in  its  issue  of  the 
27th  ultimo  reproduced  my  criticism  in  extenso.  Hence  these 
team.  I  believe  the  i).  P.  has  replied,  but  I  have  not  seen 
his  reply.  If  he  wants  me  to  notice  it,  he  must  publish  it  in 
your  paper. 

As  I  am  upon  this  subject,  I  may  as  well  point  out  another 
absurdity  in  General  Fischer's  scheme  lest  his  trumpeter 
argue  from  my  not  ha\'ing  noticed  it  in  my  previous  criticism 
that  none  others  exist  than  those  which!  there  pointed  out. 
We  are  told  that  water  could  be  delivered  to  the  station 
from  the  Hebbal  tank  at  two  annas  per  thousand  gallons,  al- 
though it  is  admitted  that  it  would  have  to  be  raised  120  feet. 
In  support  of  this  assertion  the  performance  of  a  steam  en- 
gine in  London  half  a  century  ago  is  quoted.  What  connection 
there  is  between  the  two  cases  is  not  shewn.  I  should  have 
thought  the  present  cost  of  supplying  water  from  the  Ulsoor 
Water- Works  more  pertinent  to  the  case.  There  the  water 
is  not  raised  so  hi.jh  as  it  would  have  to  be  at  Hebbal,  but  it 
costs  six^  annas  per  thousand  gallons.  Now,  whatever  an 
engine  did  in  London  half  a  century  ago  is  just  as  much  a 
precedent  for  Mr.  Smith,  tlie  Engineer  in  charge  of  the 
Halsur  Water- Works,  as  for  Generaf  Fischer  :  it  is  astonish- 
ing therefore  that  the  Government  do  not  haul  him  over 
his  own  coals  on  the  .strength  of  the  General's  deduction.  I 
suppose  the  fact  is  they  do  not  consider  it  sound.  It  may 
be  that  the  air  in  the  vicinity  of  the  Hebbal  tank  is  so  ex- 
hilarating that  the  General  is  sanguine  it  would  act  as  a 
tonic  even  to  a  steam  engine,  causing  it  to  work  more  energe- 
tically and  cheerfully  than  it  could  be  induced  to  do  at  Ulsoor. 
But  this  explanation  should  have  been  given  in  the  report. 

Your  Printers  will  be   the  death  of  me.     The  poetry  which 
I  dropped  into   in  my  last  should  have  read 


Remember,  then,  what  when  a  boy 
I've  heard  my  Grandma'  tell,  ic,  tc. 


BURMA. 

(From  our  own  Correspondent.) 
From  the  last  Report  on  the  Administration  of  Forests  in 
Bunna,  we  learn  that  the  general  results  of  the  work  of  the 
Forest  Survey  Party  was  less  .satisfactory  than  the  outturn  of 
the  previous  year  ;  only  .'{17  square  miles  was  added  to  forest 
reserve  against  .'J.'JO  square  miles  in  1886-87.  The  quantity  of 
teak  extracted,  however,  was  larger,  45,067  tons  being  cut,  as 
compared     with  3.5,443    in    the   previous   year,    yielding 


_»       .     1  ■  '    -n--"-™ "   v/i   — ...f,.-..,^     ......  „.^,  i^,.,    1,,    „,„;    previous   year,    yieiamc    a 

the  country,  to  report  and  advise  upon   matters    of  this  sort,  |  gross  revenue  of  Rs.  21,06,740,  as  compared  with  Rs,  19,73,860, 
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The  net  revenue  was  therefore  Rs.  1,02,872,  as  compared  with 
Rs.  82,291. 

The  Topographical  Survey  Party  did  not  turn  out  much 
work,  owing  to  sickness  amongst  their  numbers,  and  the 
disturbed  state  of  the  districts ;  only  45^  square  miles  of 
topographical  survey  on  the  4-inch  scale,  and  295  square 
miles  of  triangulation,  and  191  square  miles  of  traversing 
was  completed.  The  party  is,  however,  now  pushing  on  with 
rapid  strides. 

The  working  plans  of  tiie  Bilin,  Kadin-Bilin,  and  tiie 
Mokka  reserves  were,  under  the  direction  of  the  Inspector- 
General  of  Forests,  redrafted.  It  is  now  proposed  that  1,250 
trees  be  girdled  every  five  yeai-s  for  the  next  30  years  in  the 
Bilin  reserve,  and  the  net  annual  yield  is  estimated  at 
Rs.  6,700.  In  the  Kadin-Bilin  reserve  1,000  trees  will  be 
girdled  annually  for  30  years,  estimated  at  Rs.  20,000,  and 
in  the  Mokka  reserve  350  trees  in  each  yeiir,  which  will  yield 
an  annual  income  of  Rs.  6,000. 

Fifty-two  thousand  eight  hundred  tons  of  Pingadoe  was  the 
yield  of  tlie  forests  in  Lower  Burma,  which,  besides  .supply- 
ing the  local  Railway  lines  with  sieepens,  was  also  exported 
to  the  different  Railways  in  India  and  the  Gun  Carriage 
]\Ianufactories,  where  it  is  largely  used  in  the  manufacture 
of  gun  carriage    wheels. 

We  liave  good  grounds  in  stating  tliat  the  extension  of 
the  Railway  line  from  Mandalay  to  Assam,  vid  Bhamo,  and 
a  branch  to  Jlogoung,  with  feeder  roads  to  the  Shan  States,  a 
distance  of  some  490  miles,  will  be  started  immediately 
the  Toungoo-Mandalay  line  is  opened.  The  necessity  for  the 
early  extension  was  strongly  urged  on  the  Supreme  Govern- 
ment by  the  local  authorities,  as  the  only  means  of  quietening 
down  the  country,  and  opening  out  the  principal  trade  marts 
in  the  Shan  States  and  on  the  confines  of  China,  as  well  as  faci- 
litating a  better  control  over  tlie  marauding  tribes  inhabiting 
the  Munnoo  Valleys.  This  scheme  was  strongly  advocated  by 
Mr.  H.  M.  Mathews,  our  late  Eiigineer-in-Cliief,  who  estimated 
the  cost  per  mile  to  be  about  Rs.  74,000.  He  also  suggested 
that  it  would  be  far  more  economical  to  construct  a  Railway 
than  a  good  road,  as  the  cost  of  constructing  and  keeping 
the  latter  in  10  years  would  be  far  more  expensive  than  a 
Railway  line,  which  would  earn  as  the  line  is  working. 

It  is  believed  tliat  the  staff"  of  Engineers  now  engaged  in 
the  Toungoo-INIandalay  construction,  will  be  detained  for  the 
new  line  ;  but  we  fear  that  most  of  the  subordinates  will  be 
relieved,  as  many  of  them    are  now  laid  up. 

The  revolution  caused  in  this  Province,  during  the  past  few 
years,  in  the  rice  milling  industry,  by  German  competition, 
is  certainly  worthy  of  notice.  Some  of  the  most  prosperous 
of  the  rice  mills  in  this  City  are  now  owned  and  worked 
exclusively  by  Germans,  who,  apart  from  importing  their  own 
machinery  and  labor,  economise  every  item  of  expenditure 
in  such  a  manner,  that  some  of  the  oldest  mills,  owned  by 
wealthier  firniK,  find  it  ditficult  to  compete  with  German 
millers  with  their  cheaper  constructed  mills.  Although  we 
do  not  attempt  to  attribute  any  want  of  mechanical  skill  in 
this  direction  to  English  millers,  we  certainly  wish  to  see 
more  inventive  genius  displayed  in  an  industry  which  has 
made  many  merchant  princes  of  the  pioneers  of  this  trade. 
The  experience  of  the  past  few  seasons,  when  almost  all  the 
produce  of  the  mills  was  destined  for  foreign  ports  by  our 
foreign  rivals,  should,  in  itself,  give  an  impetus  to  a  profit.able 
industry,  once  entirely  in  the  hands  of  English  capitalists. 

Blasting  operations  in  the  channel  of  the  Chindwin,  where 
it  was  found  necessary  to  remove  the  numerous  rocks,  render- 
ing tlie  navigation  of  the  river  dangerous,  were  very  success- 
fully carried  out  by  a  company  of  the  Madras  Sappers  and 
Miners.  It  was  estimated  that  about  4,000  tons  of  rocky 
material  was  removed.  Tiie  operation  was  conducted  with  Abel 
fuses,  fired  from  the  shore  by  electrical  wiring.  Tliis  is  the  first 
occasion  Abel's  fu.ses  were  used  for  blastins;  purposes  here, 
plantinum  wire  and  low  tension  fu.ses  being  hitherto  u.sed  for 
operations  of  this  kind.  Two  well  insulated  main  leads 
of  copper  wire  were  used,  tlie  same  as  that  used  in  ordinary 
electric  lighting  ;  these  were  fixed  in  the  rear  of  the  rocks,  two 
adHitional  mains  were  also  carried  from  the  machine  and 
united  with  the  first  mains  aljout  the  middle  and  end  of  the 
rocks,  so  that  in  ca.se  any  one  of  the  lines  should  fail  in  the 
transmission  of  the  current,  it  would  ha^'e  other  independent 
means  of  percolation.  This  system  of  using  more  than  one 
wire  should  always  be  adopted,  where  the  obstacles  to  be  got 
at  lie  scattered,  and  when  the  desired  effect  is  required  at  the 
first  knock. 


It  is  surprising  with  the  development  and  growth  of  build- 
ings in  this  rising  port,  that  more  attention  is  not  paid  by 
our  Engineers  to  overhead  lighting.  This  want  is  nowhere 
more  neglected  than  in  our  large  public  buildings,  where  the 
inner  apartments  look  quite  dark  and  dismal  for  want  of  a 
better  method  of  sky-lights.  The  old  style  of  sky-lights  is 
nothing  to  compare  with  the  improved  system  lately  introduced 
by  one  of  our  leading  citizens.  The  invention  merely  consists 
of  a  metallic  top,  bottom  and  middle  fastenings  to  wooden 
battens,  placed  hoi-izontally,  with  inside  channels  to  convey 
any  moisture  from  both  sides  of  the  glass.  The  metal  vei'ti- 
cal  bars  are  also  turned  up  inside  to  form  internal  gutters, 
and  the  glass  is  thus  secured  by  a  double  top  flange.  The 
bars  finish  at  the  hips  and  end  of  the  roof,  have  only  one  in- 
side gutter  and  top  flange,  and  over  this  is  placed  a  flashing 
or  end  piece.  The  ridge  capping  has  also  a  single  gutter  and 
flange,  and  the  flashing  is  dressed  over  it  and  a  wooden  roll. 
This  system  is  certainly  a  boon,  which  besides  supplying  a 
light  and  durable  method  of  obtaining  overhead  lighting  at 
an  economical  cost,  requires  no  puttying,  painting,  or  other 
perishable  cements  used  for  glazing. 


^lie  (§>(izdk3. 


PUBLIC  WORKS   DEPARTMENT. 
India,  July  14,  1888. 

Lieutenant  Arthur  Bretherton  Rouch,  r.k.,  is  appointed  to  the 
Public  Works  Department  as  an  Assistant  Engineer,  2n(l  grade, 
and  posted  to  the  Punjab. 

Central  Provinees,  July  14, 1888. 
JSstablishmetit. 

With  reference  to  Notification  dated  13th  ultimo,  Rao 
Sahib  D  S.  Sathayo,  Executive  Engineer,  4th  grade,  temporary 
rank,  rejoined  at  Nagpur,  on  the  forenoon  of  the  10th  current, 
from  the  privilege  leave  granted    to  him. 

The  unexpired  portion  of  his  leave  is  hereby  cancelled. 
N -W.  Provinees  and  Oudh,  July  14,  1888. 
Irrigation  Branch. 

Mr.  M.  Nethersole,  Assistant  Engineer,  1st  grade.  Traffic 
Manager,  Ganges  Canal,  will,  in  addition  to  his  other  duties, 
hold  charee  of  tlie  Meerut  Division,  Ganges  Canal,  during  the 
absence  of  Mr.  E  A.  Carswell,  Executive  Engineer,  on  privilege 
leave,  or  until  further  orders. 

Mr.  H.  C  Sanders,  Assistant  Engineer,  1st  grade,  is  temporarily 
transferred  from  the  Bliogiiipur  Division,  Lower  Ganges  Canal,  to 
the  Cawnpore  Division,  Lower  Ganges  Canal. 
Bengal,  July  18,  1888. 
Establishment — General. 

The  Lieutenant-Governor  is  pleased  to  make  the  following 
promotions  in  the  Engineer  Establishment,  with  effect  from 
the  dates  specified  : — 

Mr.  O.  C.  Lees,  on  furlough,  from  Assistant  Engineer,  1st 
grade,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern,  with  effect 
from  26th  June  1888. 

Mr.  E.  E.  Carter,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  with  effect  from 
2nd  June  1888. 

Mr.  G.  C.  Maconchy,  from  Assistant  Engineer,  1st  grade, 
to  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  4th  June  1888. 


iiilimii  Cgiujtneenug  Patent  Jlegtstcv. 

RECENT  BRITLSH  PATENT.S. 
CVLENDERIXO    Machinks.  — If.     11'.    Urquhart,    J.  IJmUay,    and  R, 
Allan,   Dundee. — This    invention    is    apiilicable  to    rolling   machines 
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wklek  M«  amaloTad  lor  finiihiog  woven  (»bric«  Mil  for  rolling  pajxr, 
Md  IM  oMwk  ii  to  improTe  tha  method  of  communicating  prrssui-e 
tolkaralhn.  n«  fictuv  ihow-s  the  amngement  titto<l  to  a  five  roll 
i«Ii1mIm  ■MeUne/  The  rolU  A  B  C  P  K  arc  mount<^l  in  the 
boM^tO  :  tkabokrins  bloik  H  of  the  top  roller  is  raised  an.l  lowcroil 
^  --T_-  ^  ^  nIadkJ,  which  can  he  aajnstol  by  means  of  a  hand 
wMlLTlMniwU*  b  nrew«d  through  a  block,  which  is  mvot<d 
kat««Hl  tlM  >—<"•  «oda  of  two  plate*  forming  a  lever  L  ;  this  lever  is 
eatr«l  OB  a  pia  ia  a  bracket  M,  which  U  cast  on  the  top  of  the  gable 
G.  The  owtar  aod  of  the  lever  i»  connecteti  through  the  spring  N  to 
ll^  aBMr  and  of  •  maanx-e  vortical  bar  U,  which  is  made  of  such  a 
wcjcktiia  to  be  oapabla  of  lifting  one  en<l  of  the  roller  A.  The  lower 
Mdof  the  btf  O  rarta  upon  the  top  of  the  ram  P  of  a  hydraulic 
evIMar.  The  top  of  the  ram  P  is  of  a  spherical  form,  and  fits  in  a 
iwimiMlwillni  cavity  in  the  bottom  of  the  weight  l>ar.  The  pressnre 
•(  watar  iatli*  cylinder  Q  it  sulficient  to  raise  tlie  bar  O  and  to  anply 
tke  dealRd  praanie  to  the  top  roller  A  Uirough  the  lever  L.  Three 
eUnaHvande  for  the  manner  of  appiyinu  the  pressure  in  calender- 
lag  ifhinn*.  for  oombiuing  the  i-ountt-rweights  with  the  pressure 
apparatoa.  and  (or  interpoaing  the  springs,  as  desorilxxl.— Xo.  2134. 
Ftofaroary  ISth,  1888. 

Rii  ■■  >    FROM    Presscre  — r.  '"etlle,    Hiitlderf- 

ffU  ;stration   shews    a    transvci-se   section    of 

'tha  h.\  ,  aad    bridge   pipe.     The    apparatus  coii- 

\.  uiHjn  the  top   of    which    is    boltcfl    the 
g)>.  if  the  chamber  is   annular,    and    cajNible 

«f  ~— ■■>i-ii»t{  liijuid.  I'o  lliis  chamber  B  is  cast  the  bridge  pipe  C, 
wUek  oooiwcta  the  chamljer  B  with  the  ascension  pipe.  Within  the 
chamber  there  is  an  annular  dip  pipe  D  ;  the  outer  annulus  of  this 
pipa  daaeands  and  enters  the  ti(iui<l  contained  in  the  cup  of  the 
«hambar  B,  while  the  main  part  of  the  pijw  euui«  the    li<|uid    in    the 


shaft  C  The  valves  A  are  lifted  by  levers  E,  whose  outer  ends  F  are 
depres<e<l  by  the  appliance  1.  The  upper  ends  of  the  eccentric  rods 
G  are  carried  by  link  rods  H,  which  can  describe  an  arc  of  circle  ; 
when  the  trippers  I  descend,  the  link  rods  move  further  from  the 
centre  of  the  lever  K,  until  they  release  themselves  from  the  end  F. 
The  valves  A  then  fall  instantly  upon  their  seats.  The  pm  J  is  made 
of  a  round  rod,  and  is  movable  horizontally  in  its  housings.  The 
fulcrum  .1  is  coupled  by  small  connecting  rods  M  to  tlie  lever  N,  by 
which  a  horizontal  motion  is  imparted  to  the  fulcrum  by  the  varying 
positions  of  the  lever  P.  The  lever  P  is  connected  with  the  governor 
of  engine.  The  end  F  of  the  tripping  lever  is  caused  to  approach  and 
recede  from  the  tripper  I,  and  the  point  of  cut-off  is  thus  varied.  The 
lever  P  may  have  a  cord  Q  attached  to  it,  and  the  cord  is  carried  all 
round  the  niill,  so  that  in  case  of  accident  the  enirine  can  be  stopped. 
The  exhaust  valves  U  are  of  the  triple  ported  pattern,  and  their  work- 
ing faces  are  those  farthest  removed  from  the  cylinder.  They  are  thus 
always  pressed  towards  the  face  by  the  pressure  of  the  steam  inside 
the  cylinder.  The  valves  can  be  easily  examined  or  removed  for 
repairs,  by  simply  unfastening  the  covers  V.  Four  claims  are  made 
for  the  inlet  valve  gear,  and  for  the  exhaust  valve  as  described,  and 
for  another  modification  consisting  of  an  oscillating  exhaust  valve.— No. 
3744.  March  Uth,  1887. 


hydtanlic  main.     The  dip  piiie  is  suspended  V>y   a  strap    K,    which    is 
oooaected  to  a  slotted  lever  F  tiiniiiig  on  an  axis  C.     The    lever    L  is 


fixed  to  the  axis  ' : 
The  Mtfjod  ia  soi>: 
iilhen  drawn  i1<. 
liquid  in  Xh 
thie  gaa.     'I 
aeal  u  'i-'-ii<  I 

from  t'  ■  :.:,-,,' 

be  partly  ir 
the  dip  pi| 
1274.    Jam:-.,  .: 


tuiin  hangs  down  from    its  free    extremity 
cup,  and    the  retort    charged  ;  the    chain 

^  the  dip  pijjc    to    Ite  withdrawn  from    the 

main  so  as  to    afford  an    unimpedeil    course  to 

y  1)«  allowed  to  dip  into  the  water  slightly  if  a 

iimularcup   will  always  lie  supplied  with    liquid 

11  of  the  gas.     By  this    apparatus  the  retort  may 

f reeil    from   pressure.     Three  claims  are  made  for 

H,  and  manner  of    suspending  the  pipes. — No. 


Valvb  (iKA%.—~J.  Kiehardion  and   B.    R.  KowUind,    Lincoln.— 'l\\e 

acooenpaayios  fi^' ' -   part   of    the   mechanism    which  has  been 

•haignail  OT  toe  i  •    working  the  trip  valve  gear   of   ('orliss 

engima.    The  (,<■:  ,i>le   l)e«t  valvra  A  atlinit  the  steam,   and 

thoe  and  the  exhaoat  vaives   U  are  operated  by  the  ecentrics  D  on  the 


A  vET?,TiKi7:7vni;isr  IS. 


REQUIRED— A  Superintendent  of  Works  for 
the  Cooch  Behar  State  Public  Works  De- 
partment.    Salary  Rs.  200  rising  to  Rs.  300. 
Only  experienced  men  with  the  best  references 

need  apply. 

Address — 

The  Superintendent  of  the  State. 

Akpa  Govepninent  Brick  Factory. 

Tender  for  Supply  of  Dust  and  Rubble  Coal. 

WITH  reference  to  advertisement  calling  for 
tender  for  supply  of  dust  and  rubble  coal, 
intending  tenderers  are  requested  to  quote  also 
rate  for  delivery  by  boat  if  necessary.  Measure- 
ment taken  in  stacks  on  the  foreshore.  70mds. 
being  assumed  as  weight  of  every  100  c.  ft. 

S.  C.  GHOSE,  Rai  Bahadur, 

Superintendent, 
Akra  Brick  Factory  Division. 
Akra  ;  ) 

The  Uth  Juhf  1888./ 

WANTED. 

AN  OVERSEER  for  the  Raj  Engineering  De- 
partment on  a  salary  of  Rs.  80  per  mensem 
and  actual  travelling  allowances,  for  3  months 
from  1st  August  1S88,  with  chance  of  bein«- 
made  permanent  after  that  period.  Passed  Over- 
seers of  the  P.  W.  D.  need  only  apply.  Appli- 
cations with  copies  of  certificates  will  be  receiv- 
ed by  the  undersigned  up  to  25th  instant  and 
the  selected  candidate  must  be  prepared  to  join 
at  once  when  told  to  do  so. 

CHUNDER  SEKER  ROSE, 
For  Manager,  R.D. 
Manager's  Office,      "j 
Raj  DuRBHUNdAH,    - 
The  ICth   Jul;/    18a 8.) 

WANTED 
A    DRAFTSMAN  and  Estimator.  Must  be  able 
■^      to    finish    drawings   from    pencil    sketches. 
Pay  up  to  Rs.  90  according  to  qualification 

Apply  to— 
The  Executive  Engineer,. 
(159)  Sukkur  Bridge,  Sind. 


Jul^  si;  '88.] 
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P.  W.  D.,  AKRA  DIVISION. 

NOTIFICATION. 

Tenders  for  the  supply  of  coal  for  Brick  burn- 
ing will  be  received  b}'^  the  Superintendent,  Akra- 
Factory,  up  to  noon  of  Monday,  the  23rd  July 
1888. 

The  probable  quantity  of  coal  required  is 
about  500  tons  of  Rubble  and  about  15,000  tons 
of  dust  coal,  and  no  tender  will  be  considered 
for  the  supply  of  quantities  less  than  one  half 
■of  the  above. 

Tenders  are  to  be  made  in  P.  W.  D.  Form 
No.  14M.  and  Rs.  200  is  to  be  submitted  with 
■each  tender  as  earnest  money. 

Tenders  should  specify  (1)  the  rate  per  ton  at 
which  the  coal  will  be  delivered  into  E,  I.  R. 
waggons  at  the  Pit  mouth  or  at  the  nearest 
Railway  siding  to  the  Pit ;  (2)  the  rate  at  which 
despatches  can  be  made  per  week  after  the  1st 
November ;  and  (3)  the  name  of  the  Pit  from 
which  the  coal  is  raised. 

For  further  particulars  apply  to  the  Superin- 
tendent, Akra  Factory. 

S.  C.  GHOSE,  Rai  Bahadoor, 
Akra,  |  Superintendent, 

The  28th  June  1888./   Akra  Brick  Factory  Dx. 

ICE!    ICE!!    ICE!!! 

FOR    SALE. 

THREE  Ammonia  Machines,  Carres  system,. 
2  of  1  ton  each,  1  of  ^  ton  capacity  with 
:Steam  Engine,  Boiler  and  Ammonia  Still.  The 
whole  for  cash.  The  above  are  second-hand  hav- 
ing been  at  work  4  or  5  years.  For  further 
particulars  apply  to 

P.  C.  RUBIE, 
LucKNOW  ;      1      P.-Atty.  to  Liquidators, 
IQth  June  1888.  J       General  Ice  Facto? y  Co,  Ld. 
(141) 


Bombay,  Bapoda  and  Central  India  Railway, 

INCLUDING 

R^putana-Malwa  Railway. 

Tenders  for  construction  of  Railway  from 

MUTTRA  TO  BINDRABAN. 


These  wheels  »rc  NfjuKLEKs  and  selflubricatiiitr,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  them  are  easily  fixed  in  any  "position,  answer  equally  well  as 
vertical  or  Horisontal  wheels,  and  nm  perfectly  for  years  without  attention. 

■  <»M)         Sole  Aarents,  3PBN0ER  &  Co  ,  Mount  Baad,  Madras 


TENDERS  on  a  schedule  of  rates  are  invited  and  will 
be  received  up  to  21st  July  1888  for  the  execution 
of  works  connected  with  the  construction  of  a  Railway 
about  8  miles  long  on  the  metre  gauge  from  Muttra  to 
Bindraban  on  the  Cawnpore-Achnera  district  of  the 
Rajputana-Malwa  Railway. 

Forms  of  tender  and  approximate  quantities  of  work 
to  be  done  can  be  had  on  payment  of  Rs.  2  on  applica- 
tion to  the  office  of  the  Engineer-in-Chief,  Rajputana- 
Malwa  Railway,  at  Ajmere. 

A  sum  of  Rs.  500  as  earnest  money  must  accompany 
each  tender  which  should  be  superscribed — 

"Tender  for  execution  of  works  on  Muttra- Bindraban 
Extension". 

Tenders  should  be  sent  under  sealed  covers  to  the  En- 
gineer-in-Chief,  Rajputana-Malwa  Railway,  at  Ajmere. 

Payments  for  work  done  will  be  made  monthly,  and  as 
security  for  due  performance  of  the  contract,  deductionS- 
of  10^  will  be  made  from  each  bill  till  work  is  complete. 

R.  WHATELEY, 

For  Engineer-in-Chief, 

R.-M.  Railway. 

EAST    INDIAN    RAILWAY. 
FOR  SALE,  m  GOOD  CONDITION. 

Steam  propelling  anchor  heave-tip  boat,  with 
^-ton  steam  winch. 

T  ENGTH  59  feet,  beam  13  feet,  depth  5^  feet, 
-L'  specially  imported  for  Jubilee  Bridge  works 
at  a  cost  of  Rs.  19,110-4-10      Offers  invited. 

Full  particulars  on  application  to  the  Con- 
troller of  Stores,  E,  I.  Railway,  Fairlie  Place, 
Calcutta. 

D.   W.   CAMPBELL, 

Agent. 
Calcutta,  \1th  Juhj  1888.  (IGl) 

BEST  MIRZAPUR  STONE. 

The   Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarrymen, 
Mirzapur,  can  supply — 

Flagging        ..  ..                     ..                     ..     Roofing. 

Pillar  Bases  . .  . .                     . .                     . .     Copinj^. 

And  all  descriptions  of  Cul-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,   MARSHALL  &  CO., 


(158) 


4,  dive  Chat  Street,  Calcutta. 
Depot — Sulkea,  Calcutta. 


WANTED. 

A  GOOD  Estimator,  Salary  Rs.  100,  and  a  good 
Draftsman,  Salary  Rs  60  rising  to  Rs.  75. 
Apply  with  copies  of  testimonials  to — 

H.  F.  \VHITE,  M.I.C.E., 

Superintending  Engineer, 
(153)  1st  Circle,  Rangoon. 
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-A.XJCTI01V    ^jaLlj.^EZ    OF 

ytMhell  tiftnfl  DwUln?  Eouse,  Un&slsh.otl  araTlaar  Bock.  'Wli&rf.'Shols.  Barracks,  Oat-ofllces,  &o.,  in  RaxLsroon. 

Tli«    ondtnignaJ    h;»vo    t>oon    f.ivoiod    \vitl>    instiuotions    from    tlio  Kxeeiitiix    to    the    Kstate    of  the    late 

Mr.  J.  MACRO RY,  to  Sell  by  Public  Auction  on  28th  July 

Tke  xrliok  oj  thf  valunble  Landed  Properly   Mongimj  to  the  attove  Estate, 
SITUATED  AT  DINNEEDAW,  RANGOON. 

COMPRISING 
I.    A  portiim  of  Sabarbwi  allotment  Lot   No.   17  measuring  200    by  800  feet  witti    an  unfinished  Dock   measuriug  420  by  56   feet 
and  4  iaeltM  with  S  g»ta*,  «aoh  gat«  30  fuet  by  9  inches  wi<Ic. 

t.    A   Wluuff  oatnpleta  nMMuring    ISO  by    13  feet  leading  to  the  above. 

X    Workthop  ibra  built  of  galvanized  roof  and  walls  ntcosuring  210  by  40  feet. 

4.  TIm  nb(taa'.ially   hnilt  dwelling  house  46   by  4d    feet   with  a  portico  16  by  16  feet  and  out-houses  complete. 

5.  TSe  Ofioe  and     '  ith's  Shops  complete  with    tools,  St!  by  20  feet,  with  galvanized  iron  roof. 

6.  WorkoMti's  d^^  '  by  26  leet  with   galvanized  iron  roof. 

Out'Mumaat  Mocii^..  ...... .ig   been  obtained   for   constructing  the  dock,    it    affords  a  splendid   opportunity   to   Capitalists   to   invest 

thtir  aoaey  for  proAtabie  retnnu. 

TIm  want  of  a  dock  for  a  riaing   place  like  Rangoon  has  long  been  felt,  which   the  late  Mr.  Macrory   endeavoured  to  supply,   but  waa 
v«Btod  by  hi*  audden  demim,    m   conse<)uence  of   which  the  al)ove  property  is  now  ofTored  for  sale. 

TKRM8 — A  daporit  of  2.J  per  cent,  to  be  ptiiil  on  the  day  of  sale,  and  the  balance  within  one  month  from  date  of  sale, 

Tba  property  to  \te  at  purcho^r's  risk  from  tlie  time  of  sa'e.  All  transfer  charges  to  be  borne  by   the   purchaser. 

Aof<— Pnvate  oners  will  Iw  receivol  up  to  two  days  before  the  sale.  Any  information  re(|uired  by  intending  purchasers  will  gladly  lie  given  by 

RA  N600S.  IS  A.  Im  T  TX.  A,  IZ  .A.  :f^    <SC    ^O  IN", 

(l.-i:)  AUCTIONEERS. 

COMMERCIAL     UNION    ASSURANCE     CO..     LD. 

Extracts  from  the  Tiventi/sixtk  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMENT. 

Pramiam*  after  deducting 
Re-iaaannoM 


Interest 


£769,265 
£  19,612 


after  dednctiug  Re- 
ioaoranccs  ... 


£443,587    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...    £125,559    0    0 

Interest  and  Dividends  ...    £45,649    0    0 

Claims  less  Re-insurances,    £  79,229    0    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£17.'),  118    0    0 
£    8,294    0    0 

£138,365    0    0 


£  18,545    0    0 


The  Lift  Fund  wm  inore&sed  durinsT  the  year  "by  «666,648  and  zio'^  amounts  to  «61,070,064. 

The  Life  Funds  of  the  Company  are  held  in  spcciiil  trust  l)y  Deed  of  .Settlement  and  Act  of  Pai'liament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  ihore  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  CapiUl  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  Df  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  abnolule  sentrily  to  the  assured. 

The  Total  Fonds  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 


(39) 


C.   H.  OG  BOURNE,   Manager  and  Underwriter. 


GREAT  WESTERN  HOTEL, 

[29]  BOMBAY. 

/-Ml      SPINDI.E 
I      11  I  BATCHING 

^^  '  *—  LUBRICATING 

Stocks  of  all  descriptions  always  in  hand.  Coutiacts  at  reduced  rates. 


MACHINERY 

CYLINDER 

ENGINE 


(1S4) 


KER    DODS    &    Co.,  81,  Clive  Street. 


i:.  T.  (1  BLT:Tsn3 
HIGHLAND    WHISKY. 

Rs.  26  per  dozen, 

GISBORNE  &  CO., 

(87)     40,  sti^.Al:m-i>. 


THOMSON  &  MYLNE'S 

PATENT  SUQAECANB    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &.  MYLNE, 

BKHKK.\.    K    I.    RAILWAY; 

or  6.  Commercial  Buildinsrs,  Calcutta. 
(IW 


JEYES'  SANITARY  COMPOUNDS 

Thirty -(me  Prize  Medals  aind  First-class   Certificates 
Gold  Medal,  International  Exhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single   case  of    illness  occurred   amongst  the  Native 

Artisans  employed  in  the  Exhibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  in  various  sized  Packages  to  suit  the  convenience  of  Cvstmners. 


Pull  Directions  for  use  supplied  with  every  Package- 

W.B.—One  Gallon  of  Jeyes'    Perfect  Purifier  Fluid  makes  one 
Hundred  Gallons  of  Disinfectant. 

DYCE  NICOL  &  CO., 

(142)  .Sole  Agents,  Cahntta. 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


(M) 


BeniHtevftl  1411,  Ortohf^r  JH7S. 

CYLINDER  OIL. 

TVBNZa,  MORBISON  3e  Oo.,  CfclcutU, 

Sole  Agent)  for  Btngal. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES. 

Mechanical  Engineer, 
PSOPRIETOK. 


(108) 
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The  OtHce  of  Publication  of  .{illlian  liPngtiuet'iug  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  shoidd,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E  ,  ^pence's  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  he  made  payable  to  them. 


Sitrms  of  iSubscription  : 

Yearly.  Half-yearly.  Quarterly. 

Inclufliiig  Postage  ill  India        ...  Rs.  12     ...     Rs.  7     ...     Rs.  4 

Specimen  copy — Free  ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON, — D.  J.  Keymer  &  Co.,  Whitejriar's  Street. 
NEW  YORK. — The  Scientific  Publishing  Co.,  27,  Park  Place- 
EOME. — Loescher  &  Co. 

STRAITS  SETTLEMENTS.— "  The  Straits  Times,"  Singapore. 
CHINA  AND   JAPAN. — Lane,     Crawford   &   Co.,   Hong-Kong, 

Shanghai,  and  Yokohama. 

JAVA.— G.  KoLFE  &  Co.,  Batavia. 

AUSTRALIA. — Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  <fharge8  for  jStdvtrtisements. 

One  PaKt.  Half  Page.        Quarter  Page.  Eighth  Page. 

R.S.  hO     ...     Rs.  30     ...     Rs.  18     ...     Bs.  10       . 
Double  these  rates  for  outside  front. 
Jlu  allowance  is  made  for  continuous  insertions. 


Sixteenth  Page, 

,      Rs.  6. 


NOW  READY. 

''Artesiao  Borings  in  the  Sunderbunds." 

As  the  issues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  Rs,   2  per  copy.— Cash. 
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SATURDAY,  JULY  28,  1888. 


ROYAL  AND  CIVIL  ENGINEERS. 

We  made.,  some  remarks  in  our  issue  of  the  7th  instant 
regarding  the  relative  position  of  Royal  and  Civil  En- 
gineers in  the  P.  W.  D.,  and  combated  the  idea  that  the 
latter  had  claimed  that  the  emoluments  of  the  former 
should  be  reduced  so  as  to  put  all  on  the  same  footing. 
This  reduction  was  however  distinctly  ordered  in  the 
Despatch  sent  out  by  the  Secretary  of  State,  which  was 
laid  before  the  Simla  Committee  of  1883,  and  only  the 
strong  influence  of  the  R.  E's.  prevented  its  being  given 
efifect  to.  The  C.  E's.  have  always  claimed  equal  treatment ; 
but  levelling  up  is  what  they  have  aimed  at,  not  levelling 
down. 

In  connection  with  this  subject  we  have  however 
made  such  curious  and  interesting  calculations,  the  re- 
sults of  which  we  now  propose  to  lay  before  our  readers. 
We  have  often  thought  it  strange  that  in  the  intermin- 
able discussion  that  has  been  waged  regarding  the  rela- 
tive emoluments  of  R.  E's.  and  C.  E's.  no  estimate  ap- 
peared to  have  been  made  of  the  gross  receipts  of  each 
during  an  average  service.  It  is  these  gross  receipts  that 
we  have  now  worked  out.  We  have  assumed  thirty-one 
years'  service  in  each  case,  so  as  to  give  the  Civil  En- 
gineer the  benefit  of  the  extra  pension  of  Rs.  1,000  for  a 
Superintending  Engineer.  As  regards  the  Military  pro- 
motion we  have  taken  that  the  R.  E.  is  promoted  to 
Captain  after  10  years'  service,  to  Major  after  16  years, 
to  Lieutenant-Colonel  after  20  years  and  to  Colonel 
after  26  years.  Exchange  in  the  computation  of  the 
R.  E's.'  pension  and  furlough  allowances  has  been  as- 
sumed at  Is.  Qd.  per  rupee.  If  taken  lower,  his  gross 
emoluments  in  rupees  would  of  course  be  increased- 
Each  officer  is  assumed  to  spend  four  years  out  of  the 
thirty-one  on  furlough.  Now,  in  the  twenty-seven  years' 
active  service,  the  C.  E.  would,  on  our  assumption  of 
promotion,  draw  an  aggregate  of  Rs.  2,36,000.  During 
his  four  years'  leave  he  would  draw  Rs.  17,400  ;  and  the 
pension  of  Rs.  6,000  a  year  to  which  he  would  be 
entitled  is  equivalent  to  a  capitalised  value  of  Rs.  75,400. 
His  gross  receipts  during  the  whole  term  of  service  thus 
amount  to  Rs.  3,28,800.  Turning  now  to  the  R.  E.,  we  find 
that  while  on  active  service  he  draws  Rs.  3,05,131 ;  while  ou 
leave  Rs.  28,053  ;  and  the  capitalised  value  of  his  pension 
of  £700  a  year  (if  he  stay  on  longer  we  fancy  he  can 
draw  more)  is  Rs.  1,16,666;  making  a  gross  receipt  of 
Rs.  4,49,850.  His  receipts  thus  exceed  those  of  the 
C.  E.  by  no  less  than  Rs.  1,21,050. 

To  put  it  in  another  way,  if  a  C.  E's.  receipts 
are  represented  by  100,  an  R.  E's.  receipts  will  be 
represented  by  136-8,  nor  is  this  all,  for  there  are 
various  advantages  enjoyed  by  the  R.  E.^-such  as 
passages  home  in  a  troop-ship,  the  privilege  of 
belonging  to  a  widows  and  orphans  fund,  the  fact 
of  being  able  to  make  a  trial  of  the  department,  and 
to   leave   it   if    not  satisfied,  &c. — which    it  is    impos« 
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to  represent  in  money  value.  Xow  we  have  no 
«;-!»  10  use  hard  words  regarding  the  R.  E's.  They 
act  on  the  maxim  of  "  Let  those  take  who  have  the 
power,  ami  let  those  keep  who  can  ; "  which  has  been  the 
principle  of  all  sensible  people  since  the  world  began.  But, 
w ,  do  not  suppose  that  any  R.  E.  really  believes  that 
n.iur  ho  or  his  comnules  are  better  trained  for  the  work, 
better  fitted  for  the  work,  and  perform  the  work  of  the 
P.  \V.  D.  bettor  than  the  C.  E.  The.se  are  facts  that  would 
bo  freely  aiimitted  by  the  R.  E.,  and  he  would  certainly 
maintain  also  that  bus  present  scale  of  salary  is  not  too 
high.  Yet  from  these  premises  he  evolves  the  astound- 
ing conclusion  that  it  is  quite  right  and  proper  that  the 
niilitarj'  scale  of  pay  should  be  higher  than  the  civil.  Wo 
li.i.o  never  seen  any  reasonable  defence  put  forward  for 
the  payment  of  militarj'  allowances,  and  we  should  be 
glad  if  some  of  our  R.  E.  readers  would  enlighten  us 
on  this  point. 

From  what  we  have  said  it  seems  clear  either  that 
the  civil  scale  of  pay  b  too  low,  or  the  military  scale 
too  high.  As  to  which  is  the  correct  view  wo  must 
leave  our  readers  to  form  their  own  opinion.  If 
the  former,  then  the  R.  E.  heads  of  the  department 
should  insist  on  a  levelling-up  operation.  If  the  latter, 
then  we  recommend  the  subject  to  the  notice  of  Sir 
John  Gorst,  who  is  so  sensitive  iis  regards  the  protests  of 
the  poor  Indian  ryots.  Personally  we  are  all  for  levelling 
up,  being  of  opinion  that  the  R.  E's.  are  right  in  consider- 
ing that  their  present  scale  is  not  excessive.  But  in 
any  case,  we  are  for  equal  treatment  as  regards  salaries 
on  the  broad  and  indefeasible  ground  that  those  who  do 
the  same  work  should  draw  the  same  pay. 


FIRES  IX  THEATRES  AND  PUBLIC  BLnLDIXGS. 
Ai-WAVs  the  subject  of  fires  in  theatres  and  places  of 
public  amusement  has  had  a  fearful  interest  for  play- 
goers— which  is  by  the  way  tantamount  to  saying  that 
it  has  had  a  fearful  interest  for  all  civilized  humanity. 
The  feeling  has  been  accentuated  lately  by  terrible  loss 
of  life  at  the  Vienna  Opera  House,  at  Exeter,  and  other 
places  :  and  has  given  rise  to  many  schemes  for  the  safe 
guarding  of  life  and  property  at  places  of  public  amuse- 
ment. One  of  these  lies  now  before  us  in  the  guise  of  a 
lecture  delivere<l  to  the  Civil  and  Mechanical  Engineers 
Society  in  London,  by  Mr.  Walter  Emden,  a  recognized 
authority  on  the  subject — a  subject  that  cannot,  he  says, 
be  brought  forward  too  fully  or  too  often  until  such  time 
a»  good  and  proper  legislation  has  placed  the  whole 
question  in  a  position  of  safety.  Conmionsense  suggests 
hearty  concurrence  with  this  view.  It  is  not  only  theatres 
and  places  of  amusement  that  stand  in  need  of  protection. 
Fires  occur  ever)-  now  and  again  in  churches  and  chapels ; 
and  usually  such  buildings  are  less  protected  than  theatres 
even,  and  insufficiently  provided  with  means  of  egress. 
An  Englishman's  Church,  or  his  Theatre,  or  his  Music 
Hall  are  almost  as  sacred  to  the  cau.se  of  libcrtj',  even  as 
hi«  houf«e,  his  own  peciiliar  castle  is,  and  therefore  it 
happens  that  in  England  there  is  no  regular  law  providing 


for  the  protection  of  such  places,  and  their  luihltue.^  from 
fire.  It  is  admittedly  a  very  difficult  (question  to  deal  with. 
It  has  been  allowed  to   slide. 

Mr.  Emden  thinks  that  stone  in  a  theatre  is  not 
desirable  as  a  material.  While  admitting  that  concrete 
is  a  material,  which  for  fireproof  construction,  whe- 
ther of  floors  or  roofs,  is  preferable  to  stone,  or 
wood,  or  iron,  he  yet  suggests  doubts  about  it,  and 
very  careful  investigation.  Concrete  of  cement  and 
gravel,  or  washed  ballast  is  open  to  as  many  objections  as 
there  are  to  stone,  he  says,  while  for  floors  constnicted  as 
in  a  theatre  it  is  of  little  or  no  use — being  used  in  such 
thin  layers.  Mr.  Emden's  own  special  concrete  is  one 
the  core  of  which  is  made  of  coke-breeze,  sand,  and 
Portland  cement.  The  mixture  to  be  overlayed  by  a 
concrete  composed  of  ground  slag  of  iron,  sand,  and 
Portland  cement  mixed — about  2  slag  of  iron  and  1  of 
sand  to  li  of  Portland  cement.  With  such  concrete,  our 
author  writes,  "  it  is  quite  possible  for  a  severe  fire  to 
bum  out  on  the  top  of  the  floor,  leaving  the  plaster  under 
it  intact  and  uninjured.  "  About  iron  he  suggests  that 
in  using  it  the  greatest  care  is  necessary.  "  Xo  iron 
should  be  used  which  is  not  thoroughly  encased,  though 
strong.  "  The  very  strength  of  iron  is  a  source  of  danger 
when  exposed  to  great  heat,  he  says.  Wood  must  be 
rigorously    excluded. 

Then  one  encovmters  a  difficulty  about  sound  and 
resonancy,  referred  to  by  Mr.  Emden  as  follows :  "  The 
floors  of  concrete  and  iron  (concrete  of  coke-breeze 
be  it  remembered)  were  found  to  be  resonant  enough, 
perhaps  a  little  sharp  in  tone  and  (juicker  than  from 
wood,  but  still  giving  a  good  and  clear  sound,  tho, 
sharpness  of  which  was  much  improved  and  rectified  by 
the  furnishing, — but  the  divisions  of  the  private  boxes,  &c., 
the  internal  enclosing  walls  of  the  galleries  and  circles 
were  a  serious  question.  The  old  teaching  and  the  best 
educated  opinion  recognised  wood  as  the  material  to  be 
used.  Xow  the  very  surrounding  of  the  galleries  and  circles 
with  this  material  is  the  greatest  and  worst  source  of  all 
the  danger  from  fire,  hence  it  ought  not  to  be  thought  of. 
Xumerous  materials  were  suggested  instead,  and  I  believe 
that  there  is  still  some  opening  for  improvement  or  inven- 
tion in  this  direction.  Out  of  the  many  suggestions 
made,  I  found  that  plaster  on  wire  screens  gave  good  sound, 
the  wire  running  all  through  the  screen  of  plaster  giving 
a  clear  even  tone  to  the  sound  ;  I  found  also  a  hollow 
interlocking  brick  gave  good  sound,  and  being  very  strong 
when  set  in  cement,  was  more  useful  in  any  exposed 
position.  This  brick  was  invented  for  another  purpose — 
it  was  for  constructing  of  fire  clay  for  thin  strong  fireproof 
enclosures  to  staircases,  &c.,  and  sound  was  not  considered, 
biit  when  erected  the  resounding  ([ualities  were  found  so 
good  that  I  immediately  adopted  it  for  enclosing  the 
circles. " 

Mr.  Emden's  plan  for  building  is  to  make  each  tier  of  his 
erection  a  bridge.  This  is  done  by  putting  on  each  side  of 
the  auditorium,  from  the  procenium  wall  a  long  girder  of 
conisiderablo  depth.  Our  author  calls  it  a  "stringer. '' 
Here  is  his  account  of  it : — 
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Each  step  and  riser  for  the  seating  is  formed  through- 
out its  length  of  a  skeleton  of  angle-irons  with  plates 
rivetted  upon  them,  thus  forming  a  complete  girder,  and 
these  are  again  rivetted  at  each  end  to  the  stringing  girders 
which  support  them  and  form  the  piers  of  the  bridge,  the 
whole  being  tied  in  place  by  girders  from  the  steps  to  the 
back  wall.  The  whole  of  the  steps  and  risers  are  again 
rivetted  together,  thus  a  whole  circle  forms  one  complete 
girder  covering  the  span  between  the  two  stringers.  The 
stringers  are  supported  on  stanchions  either  in  the  wall  or 
thoroughly  encased  ;  this  plan  admits  of  there  being  no 
columns  or  stanchions  in  the  body  of  the  auditorium  itself 
Each  tier,  one  over  the  other,  is  constructed  in  the  same 
way  until  the  roof  is  attained.  The  same  principle  is  car- 
ried out  there,  but  the  bridge  forms  a  dome  and  slopes  of 
roof  instead  of  steps  and  risers  for  seats.  The  whole  of  this 
skeleton  of  iron  is  overlaid  and  filled  in  with  concrete, 
the  underside  being  thoroughly  encased  with  plaster  on 
wire.  The  system  itself  is  perfectly  simple,  and  does  not 
in  the  smallest  degree  appeal  for  a  belief  in  any  peculiar 
fads  and  fancies. 

Freedom  from  fads  and  fancies  is  assuredly  a  recom- 
mendation in  these  times. 

Of  theatre  curtains  there  are  many  in  the  market 
solicitous  of  popular  approval.  There  is  the  iron  curtain, 
formed  of  a  double  thickness  of  iron  plates,  with  an  air 
space  between.  A  good  enough  machine  in  its  way ;  but 
cumbersome,  and  likely  to  irk  and  worse  than  that  in 
-actual  usage.  There  are  canvas  curtains,  asbestos  cloth 
curtains  and  others.  But  Mr.  Emden  holds  that,  up  to 
the  present  time,  no  curtain  has  been  invented  which 
in  an  ordinary  theatre  would  really  give  a  theatrical 
audience  the  time  necessary  to  get  away  from  danger 
threatening  premises.  He  says  explicitly,  "  No  curtain 
has  been  invented  which  in  the  ordinary  theatre 
would  really  cut  off  the  auditorium  from  the  stage  for 
more  than  a  limited  time."  But,  he  adds — and  the  ad- 
dition is  worthy  of  carefullest  notice — "  one  and  all  would, 
I  think,  do  this  for  a  sufficient  time  for  the  audience  to 
escape. "  There  is,  in  effect,  balm  in  Gilead.  The  main 
question  is — how  to  get  the  best  and  cheapest  balm.  As- 
bestos cloth  is  in  this  connection  recommended,  failing  a 
better  one,  presently  to  be  discovered  now  that  attentionhas 
been  directed  to  the  subject.  M.  Marius,  who  has  been 
giving  thought  to  it,  proposes  a  double  thickness  of  asbestos 
cloth,  stiffened  by  lateral  bars  of  iron,  and  held  in  a  slot 
■at  each  side  of  the  proscenium,  opening  by  wire  ropes 
inside  the  two  thicknesses  of  asbestos  cloth.  The  main 
objection  to  this  arrangement  is  that  a  heavy  mass  of 
burning  matter  might  tear  it,  particularly  when  hot.  Such 
contingency  would,  however,  not  be  likely  to  occur  until  a 
fire  had  made  great  way ;  and  with  help  from  lateral  bars 
double  thicknesses  of  asbestos  and  a  row  of  water  sprinklers 
might  be  still  further  guarded  against.  The  Asbestos 
Company  have  another  system  specially  devised  as  a  protec- 
tion against  such  accidents  as  we  have  alluded  to.  Their- 
.plan  is  to  have  a  light  iron  frame  made  of  lateral  and  up- 
right bars  of  T-iron,  which  are  rivetted  together,  and 
this  curtain  frame  is  covered  on  both  sides  with   asbestos. 


cloth.  Such  a  curtain  is  fairly  light  and  workable.  Still 
Mr.  Emden's  dictum  remains  unchanged.  "  No  curtain  has 
been  invented,"  he  says,  "  which  in  the  ordinary  theatre 
would  really  cut  off  the  auditorium  from  the  stage  for  more 
than  a  limited  time."  Wanted  an  inventor  to  prolong  that 
time,  or  better  still  to  annihilate  it.  Now  that  public  atten- 
tion has  been  challenged,  we  do  not  doubt  that  a  saviour 
of  humanity  with  some  turn  for  mechanics  will  accom- 
plish all  that  is  needful. 

Meanwhile,  the  play-frequenting  world  owes  a  debt  of 
gratitude  to  Mr.  Emden  for  his  contribution  to  a 
subject  vital  to  its  interests  and  welfare — a  contribution 
full  of  suggestiveness,  and  eminently  likely  to  prove  an 
embryo  for    accomplished  facts,   in  the  future. 


BUDGET  ESTIMATES  OF  THE  IRRIGATION 
BRANCH,  MADRAS  P.  W.  D.,  FOR  1888-89. 

Secretariat  accounts,  especially  in  the  Public  Works 
Department,  are  very  possibly  book-keeping  triumphs. 
The  man  would  be  bold  indeed  who  denied  their  ingen- 
uity, their  universal  application  to  departmental  affairs. 
But  one  must  be  an  expert  to  understand  them.  It  is 
not  every  budding  tyro  in  racing  affairs  who  can  make  a 
safe  book  on  the  Derby,  and  tread  betting  labyrinths  with 
impunity.  Somewhat  of  the  quickness  of  apprehension, 
the  ability  to  profit  by  an  allusion,  the  neck  or  nothing 
desperation  of  a  professional  betting  man  must  be  the 
attributes  of  those  who  understand  Public  Works  accounts 
in  India.  We  make  no  pretence  to  such  ability  to  see 
through  mill-stones.  But  the  Madras  Government's  Irri- 
gation Department's  revised  budget  estimates  and  accounts 
printed  for  public  information,  and  now  lying  before  us, 
are  nevertheless  open  to  criticism,  and  indeed  invite 
some  sort  of  comment. 

Allans  therefore.  It  goes  without  saying  almost  that 
this  financial  statement,  being  Anglo-Indian,  shews  an  ex- 
cess of  expenditure  over  income.  It  is  officially  account- 
ed for  in  this  instance  by  exclusion  from  the  accounts 
(under  Government  orders  hien  entendu)  of  a  portion  of 
land  revenue  due  to  Irrigation  under  Minor  Works  and 
Navigation.  What  were  Secretaries  made  for,  what  do 
they  get  paid  for,  if  not  to  account  for  departmental  fail- 
ures and  deficits  and  to  arrange  for  economies  ?  This 
year  they  have  devoted  some  of  their  energies  to  cutting 
down  expenditure  on  those  protective  works  that  encour- 
age agricultural  settlement  and  promote  district  prosperity. 
Thus  the  revised  estimate  under  this  head  is  Rs.  73,800 
less  than  the  budget  estimate.  This  sum  we  are  told 
was  surrendered  from  the  grant  for  the  Rushikulya  project, 
as,  owing  to  the  scarcity  of  labor,  reduction  of  temporary 
establishment,  and  the  necessity  for  revising  the  sanction- 
ed estimates  for  the  project,  the  progress  of  works  was 
not  as  rapid  as  was  anticipated.  The  budget  estimate 
for  the  ensuing  year  is  Rs.  86,200  less  than  the  current 
year's  revised  estimate,  which  is  due  to  the  Government 
of  India  having,  on  financial  considerations,  reduced  the 
demand  for  the  Rushikulya  project  by  one  lakh  of  rupees, 
and  withheld  sanction  to  the  entire  grant-in-aid  proposed 
for  the  Buckingham  Canal. 
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As  to  what  are  described  as  major  works  the  revised 
estimate  for  lSS7-SvS,  it  appears,  exceeds  the  budget 
esumate.  But  au  increase  of  navigjitiou  receipts  from 
the  Kislna  delta  is  "  anticipated."  Per  contra,  an  increase 
is  "  apprvhended  "  owiug  to  the  sale  of  Government  boats 
OD  (he  Kumool  canal  and  to  cessation  of  the  demand  for 
Uansport  of  Railway  materials  fronj  Cuddapah  to 
Nandyal.  The  amount  assigned  for  e.xpeuiliture  during 
1888-89.  which  is  Rs.  52,000  less  than  the  revised  esti- 
niate  for  1S87-S8.  has  been  distributed  as  shewn  below  :— 
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About  the  Red  Hills  Tank  it  is  \vritten :  The 
Superintending  Engineer,  V.  Circle,  should  expedite 
the  resubmission  of  the  detailed  estimates  for  the 
distributaries  from  the  Red  Hills  tank  returned  to  him 
for  revision  to  admit  of  the  amount  proposed  for  expen- 
diture on  the  Madras  Water-Supply  and  Irrigation 
Elxtension  project  being  spent.  The  Government  of 
India  not  having  sanctioned  the  grant-in-aid  applied  for 
firom  Imperial  Protective  funds  towards  the  construction 
of  the  Buckingham  Canal,  the  Provincial  grant  for  expen- 
diture on  works  on  this  canal  has  been  increased  from 
R«.  1,-S0,000  to  Rs.  1,7.5,000,  but  no  further  increase  can 
be  made  without  seriously  affecting  the  requirements  for 
other  works. 

We  are  glad  to  note  that  tank  restoration  works  are 
being  vigorously  prosecuted.  Of  their  utility — provided 
of  course  that  the  said  tanks  have  been  located  with  a 
Tiew  to  public  convenience  and  utility — there  can  be   no 


doubt.  Apropos,  wc  note  that  the  excess  outlay  on  the 
Sivngam  anient  over  the  estimates  submitted  to  the 
Government  of  India  in  July  1887,  will  be  recovered 
by  the  sale  of  the  tank  beds  rendered  unnecessary  by 
the  project,  but  it  is  believed  that  fully  two  years  from 
the  date  of  completion  of  project  will  elapse  before 
the  sales  arc  effected. 

The  following  statement  shews  estimated  financial 
results  of  P.  W.  D.  work  in  the  Irrigation  Department 
at  the  end  of  1888-89  :— 
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The  French  Government  have  introduced  a  new  material  in  the 
manufacture  of  ships  of  war  by  tlic  use  of  cocoanut  fibre,  and 
they  are  already  building  one  large  vessel  the  sides  of  which  are 
to  be  entirely  protected  by  the  material,  with  only  a  casing  of  teak 
outside  instead  of  metal  plates.  The  groat  advantage  claimed  is 
that  any  opening  made  by  cannon  balls  or  accident,  in  the  .side  of 
the  vessel,  will  almost  immediately  close  up  owing  to  the  elasticity 
of  the  fibre.  Another  advantage  claimed  is  that  no  mattter  how 
many  balls  pass  through  the  sides  of  the  vessel,  she  still  will 
continue  unsinkable,  owing  to  the  buoyant  nature  of  the  fibre. 
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^ates  mx^  OLaimueiits. 


Coal  in  Burma.— Mr.  Baumgarten  has  gone  to  Burma 
in  behalf  of  a  Calcutta  Syndicate  to  report  on  certain 
coal  prospects  in  that  country. 

Sad  News  for  Sojie. — The  Engineers  lent  from  other 
provinces  for  Public  Works  in  Burma,  we  learn,  are 
to  be  permanently  transferred  to  that  Province. 

Bengal  P.  W.  D.  Secretariat. — We  understand  that 
Mr.  W.  B.  Bestic,  Under-Secretary  to  the  Government 
of  Bengal  in  the  P.  W.  D.  intends  proceeding  on  three 
months'  privilege  leave  shortly. 

South  Mahratta  Railway. — A  correspondent  on 
the  Mysore  Extension  writes: — We  expect  to  be  open  for 
traffic  from  Harihar  to  Berur  (80  miles)  in  November 
next.     Plate-laying  has  commenced  from  Harihar. 

Bangalore  Water-Supply  Scheme. — The  prize  of- 
fered for  the  Bangalore  Water-Supply  Essay  has  been 
awarded  to  Mr.  Standish  Lee,  who  so  successfully  de- 
signed and  carried  out  the  Water-Supply  Scheme  for 
Madras. 

TiRHOOT  State  Railway. — We  learn  that  next  cold 
season  will  see  the  re-alignment  of  the  branch  line  to 
Sitamarhi  an  accomplished  fact ;  and  the  section  between 
Baptiahi  and  the  Kosi  river  will  be  ready  for  opening  in 
this  cold  weather. 

The  Karachi  Tramway. — A  correspondent  writes  on 
the  7  th  to  the  Lahore  paper  : — "  The  Karachi  Tramway 
have  brought  in  a  bill  for  £70,000  against  the  Govern- 
ment for  compensation  for  running  across  their  tram  line 
on  the  Napier  Mole  near  Keamari." 

A  Retirement. — Sir  Guildford  Molesworth's  retirement 
next  cold  weather  is  announced  by  a  Simla  correspondent, 
and  it  is  believed  that  a  successor  will  not  be  appointed. 
We  might  ask  on  what  pension  does  Sir  Guildford  retire 
after  a  long  period  of  service  in  the  East  ? 

Periyar  Project  Works. — The  recent  statements  that 
the  Madras  Government  intended  indenting  on  "  India" 
for  a  portion  of  the  required  staff  is  apparently  contradict- 
ed by  the  Madras  G.  O.,  dated  16th  June,  on  the  subject 
of  providing  officers  for  this  important  work. 

Indian  Midland  Railway. — Mr.  A.  C.  Cregeen,  Agent 
and  Chief  Engineer,  Indian  Midland  Railway,  proceeds  to 
England  by  the  mail  leaving  Bombay  on  the  7th  August, 
and  during  his  absence  Mr.  Paul  Dangerfield,  the  Deputy 
Agent,  will  act  as  Agent  and  Chief  Engineer. 

Machine  for  Notching  Railway  Sleepers. — Mr. 
Wernigg,  Loco.  Workshop  Foreman  of  the  Burma  State 
Railway,  ha-s  invented  a  machine  for  notching  sleepers  of 
very  hard  wood.  It  is  driven  by  steam  power,  and  guided 
by  an  ordinary  coolie,  notches  120  pijnkcdoe  sleepers 
per  hour. 

Kerosine. — We  have  received  complaints  relative  to 
the  koro.sine  oil  tins  now  under  importation  being  over- 
marked  as  regards  their  contents,  and  this  is  ascribed 
to  the  effect  of  the  duty  now  levied  on  that  article.  The 
■shortcoming  is  made  good  by  the  American  ingenuity 
of  adulterating  the  oil  with  earthy  matter. 

Railway  Extension  to  Travancore. — The  Govern- 
ment of  H.  H.  the  Maharajah  of  Travancore  has  offered 
to  the  South  India  Railway  Company  to  guarantee  *  per 
cent,  interest  on  the  cost  of  the  proposed  line  of  Railway 
within  Travancore,  or  from  Quilon  to  the  British  frontier, 
provided  the  Company  will  undertake  to  construct  the 
whole  of  the  line  from  Quilon  to  Tinnevelly. 


Bengal  Iron  Works. — An  expert,  representing  a 
large  company  at  Home,  has  visited  and  reported  on 
the  prospects  of  the  iron  industry  round  and  about 
Burrakur.  After  examining  the  locality  and  its  mineral 
resources,  he  went  away  favorably  impressed,  leaving  an 
impression  behind  him,  that  the  commencement  of 
extensive  operations  would  soon  be  an  accomplished 
fact. 

An  Item  from  the  Straits.— Singapore  within  the 
zone  of  perpetual  deposition  has  fears  with  regard  to 
a  failure  in  the  water-supply.  We  think  that  unless 
something  very  extraordinary  happens,  Singapore  will 
always  have  plenty  of  water.  In  connection  with  this 
it  is  interesting  to  learn  that  the  conservative  Chinamen 
are  beginning  to  see  the  advantage  of  having  water  laid 
on  in  their  houses. 

One  Thousand-Ton  Train  on  the  E.  I.  R. — A  corre- 
spondent wishes  to  know  how  many  couplings  have  given 
away  since  the  1,000-ton  trains  have  been  introduced  on 
the  chord  line  of  the  E.  I.  R.,  and  how  many  mishaps 
and  runaways  have  occurred  in  consequence.  Further, 
he  wishes  to  point  out  the  difficulties  and  delays  that 
arise  from  the  fact  of  the  inadequate  standing  room 
provided  at  meeting  stations. 

Eucalyptus. — Dr.  Bidie  of  Madras  is  not  aware  that 
there  are  any  reliable  data  to  show  that  the  resinous 
odour  given  off  by  trees  of  the  Eucalyptus  family  has, 
as  popularly  supposed,  any  influence  in  reducing  malaria, 
but  observations  in  Algeria  have  proved  that  the  ordi- 
nary Blue-gum  "  absorbs  and  evaporates  eleven  times 
the  rainfall,  extremely  malarious  places  being  rendered 
healthy  in  this  way  in  four  or  five  years." 

The  Drainage  of  Benares. — The  Benares  Municipality 
have  applied  to  the  Local  Government  for  the  services  of 
an  expert  to  thoroughly  examine  the  present  diainage 
system  and  to  prepare  a  project  for  carrying  out  the 
necessary  improvements.  The  Local  Government  have,  we 
believe,  applied  to  the  Government  of  India  for  such  an 
official.  This  Municipality  have  been  very  unfortunate 
in  the  matter  of  their  drainage  and  conservancy  work. 

The  Paumben  Channel. — The  construction  of  this 
work  has  been  definitely  placed  in  the  hands  of  the 
English  firm  of  Messrs.  Glover  and  Company,  who  built 
the  Prince's  Docks,  Bombay,  and  also  made  the  original 
survey  for  the  Paumben  Channel  scheme  about  two  years 
ago.  The  altered  plans  and  surveys,  prepared  on  the 
spot  about  a  year  ago  by  Monsieur  Poilay,  the  French 
Canal  Engineer,  for  the  Parisian  syndicate  of  contractors, 
have  been  adopted. 

The  Railway  Conference. — The  following  list  of 
papers  circulated  will  give  a  good  idea  of  the  scope 
embraced  by  the  Conference  : — 1.  Formation  of  a  Railway 
Clearing  House  in  India.  2.  Method  of  obtaining  more 
work  out  of  locomotives.  3.  Comparative  cost  of  construct- 
ing Indian,  English,  and  American  Railways.  4.  Fram- 
ing of  general  rules  under  .section  8  of  the  Railway  Act 
of  1879,  for  working  construction  trains  before  the  open- 
ing of  lines  to  traffic. 

The  Nilgiri  Railway. — The  Nilgiri  Railway  is  a 
splendid  instance  of  the  way  "  how  not  to  do  it."  During 
the  last  ten  or  twelve  years  it  was  written  about,  talked 
about,  and  thought  about,  but  nothing  more  has  b'  en  done, 
and  as  far  as  can  be  seen,  the  railway  is  as  far  from  being  an 
accomplished  eventuality  as  ever.  This  is  most  cerrainly  not 
creditable  to  those  concerned,  and  yet  they  appear  to  be 
anxious  to  see  the  line  begun  and  completed.     The    pro- 
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ceedings  connected  with  it  must  have  pissed  through 
every  depiurtnient  of  the  "  Circumlocutiou  Office,"  and 
another  method  might  possibly  be  adopted. 

Periyar  Project  WoRKa — During  the  absence  in 
F  '  "on  special  duty,  of  Colonel  Peimycuick,  R.K., 
>   ,  luiing    Engineer,    Periyar    Project    Works,    the 

Executive  Engineer  of  the  Periyar  Division — Mr.  H.  S. 
T  '  ir — will  bo  under  the  immediate  orders  of  the  Chief 
I- i^'iuecr  for  Irrigation,  and  will  exercise  the  powers  of  a 
Superintendent  of  Works,  as  defined  in  paragraph  240  of 
''  r^  '  •■  \y  'Code.  It  is  understood,  however,  that 
.^-  Executive  Engineer  no  claim  to  extra 
;>  umt  of  the  special   powers   temporarily 

vesica  m  mm.     This  is  economy  with  a  vengeance. 

The  M.4DR.\s  Harbour  Work.s. — The  Madras  Harbour 
Trust  Board  have  unanimously  pa^ssed  a  resolution  that, 
having  regard  to  the  long  delay  in  the  decision  regarding 
the  I  "'  ■  entrunce  to  the  harbour,  the  Honorable 
Mr.     i  ..a    trustee,  and    Messrs.    Chambers   and 

McLintock,  lately  trustees,  who  will  all  shortly  be  at 
homo,  be  asked  to  express  to  the  Secretary  of  State  the 
views  of  the  Board  with  regard  to  a  north-oast  entrance 
and  other  matters.  The  Government  of  India  have 
sanctioned  an  advance  to  the  Harbour  Trust  Board  of 
Rs.  12,00,000  for  1888-89  for  expenditure  on  the  works. 

AnjiLOAMATlox  OK  RAILWAYS. — A  contemporary 
obst^rves  that  orders  have  been  issued  by  the  Govern- 
ment of  India  for  the  immediate  handing  over  of  the 
Tirhoot  State  Railway  to  the  Agent  of  the  Bengal 
North- Western  Railway  on  formal  lea.se.  It  understands 
that  a  representation  will  be  made  shortly  by  the 
zemindars  and  leading  men  of  Tirhoot  to  His  Honor  the 
Lieutenant-Governor  of  Bengal  for  the  po.stponement  of 
the  carrying  out  of  this  change  till  the  question  has  once 
more  been  gone  into  thoroughly,  but  it  does  not  think 
that  it  will  be  of  any  avail,  as  the  present  order  is 
evidently  final. 

A  Bad  Precedent. — A  correspondent  writes  : — The 
Vice-President  of  the  Rangoon  Port  Tnist,  who  is  also 
C  '  '  ■  'lector  of  Customs,  occupies  spacious  quarters  in 
I  in  House  on  the  strand,  for  which  he  pays  a  rent 

of  Kg.  40  per  month.  As  his  presence  there  is  required  more 
in  the  interests  of  the  Port  Trust  than  the  Customs,  it 
woidd  appear  rather  anomalous  that  the  State  should  pro- 
vide him  with  such  cheap  quarters  while  it  has  to  hire 
buildings  for  its  own  offices  at  three  times  the  rent  paid  for 
similar  accommodation  to  what  the  Vice-Pre.sident  enjoys. 
The  Port  Trust  office  is  in  the  same  building,  and,  like 
the  Irish,  pays  no  rent. 

The  Ea.st  Indian-  Railway.— A  Memorandum  has 
been  circulated  by  Mr.  R.  W.  Crawford,  Chairman  of  the 
Board  of  Direction  of  the  East  Indian  Railway,  in  continu- 
ation of  a  paper  issued  in  June  last  shewing  the  working 
of  the  East  Indian  Railway  Undertaking  during  the  ei;;ht 
years  1880 — 1887  inclusive.  The  Memorandum  is  written 
and  made  public  as  a  vindication  of  the  broad  principles 
whith  underlay  the  policy  of  1879;  as  a  record  of  the 
ir  •   of  the  interests   involved  in  the  pro.sperity  of 

t:.  ,.  Indian  Railway  Uundertaking ;  and  as  a  factor 
in  the  consideration  of  the  re-settlement  of  existing 
Systems  now  under  discussioa 

Technical  Education— Again.— The  Government  of 
India  have  just  published  a  long  and  important  Resolu- 
tion on  education,  more  especially   with  regard  to  techni- 


cal education.  In  regard  to  the  latter  Government  deem 
it  premature  to  establish  schools  on  such  a  scale  as  those 
in  European  countries,  but  consider  support  should  be 
given  to  technical  as  an  extension  of  general  education. 
The  Resolution  suggests  that  Schools  of  Drawing  and 
Design  might  be  profitably  attached  to  the  great  Railway 
workshops  and  factories,  to  begin  with  ;  while  an  indus- 
trial survey  should  be  undertaken  of  each  Province  by 
educational  experts  and  professional  men. 

JlTTE. — The  plant  of  this  fibre,  which  is  one  of  the 
chief  exports  from  India  by  sea,  is  gro^vn  only  in  Ben- 
gal, chiefly  in  the  Northern  and  Eastern  tracts,  and  in 
Madras  and  Assam.  The  total  area  under  jute  in  India 
may  be  roughly  estimated  at  If  million  acres,  and  the 
outturn  at  14J  million  cwt.  The  area  for  Bengal  alone 
is  estimated  at  1\  million  acres,  and  the  outturn  at 
iJif  million  cwt.  Bengal  exports  more  than  half  its 
produce,  mostly  by  sea;  Assam  may  be  said  to  do  the 
same,  its  consignments  which  average  110,000  cwt.  yearly 
proceeding  to  Bengal  for  shipment.  The  jute  grown 
in  Madras  is  chiefly  for  local  consumption,  very  little 
being  exported. 

The  Same  Old  Story. — An  allotment  of  Rs.  60,000 
towards  the  Gadilam  and  Ponniar  bridges  has  been 
sanctioned  by  Government  for  the  current  year,  but  the 
Madras  Public  Works  Department  will  arrange  for  for- 
warding to  England  the  indent  for  the  iron-work  required 
for  the  bridges.  The  earliest  possible  intimation,  the 
Government  direct,  should  also  be  given  to  this  Depart- 
ment in  regard  to  the  necessity  of  payments  in  England 
on  account  of  iron-work,  &c.,  in  the  current  year,  in 
view  to  an  additional  allotment  being  sanctioned  for 
this  purpose.  When,  however,  emergencies  arise,  and 
difficulties  happen,  local  sources  are  looked  to,  and  not 
foreign,  to  meet  them. 

The  Faiklie  System  for  Steep  Inclines. — We  glean 
from  one  of  our  foreign  exchanges  that  a  Commission  was 
sent  out  by  the  Indian  Government  last  year  to  examine 
the  methods  employed  in  working  steep  inclines  in  this 
and  other  countries,  and  after  an  examination  of  the  Fair- 
lie  system  as  used  on  the  Mexican  Railway,  reported  strong- 
ly in  favour  of  the  Fairlie  engine,  the  conclusion  of  the 
Commission  being  that  it  could  haul  a  train  fully  ,50  per 
cent,  heavier  than  that  taken  by  an  ordinary  Con.solida- 
tion  engine,  while  the  speed  was  also  somewhat  greater. 
This  is,  of  course,  the  result  of  the  greater  adhesive  weight 
and  tractive  power  of  the  Fairlie,  which  has  twelve  driv- 
ing wheels  and  four  cylinders. 

SiND-PisHiN  Railway.— ne  Civil  and  Miltury 
Gazette  writes: — Indian  Engineering  this  week  pub- 
lishes a  leading  article  criticising  the  account  which  its 
London  namesake  gives  of  the  Sind-Pishin  Railway.  As 
usual,  when  an  English  paper  undertakes  to  give  accurate 
details  of  an  account  of  an  Indian'undertaking,  the  Indian 
critic  has  an  easy  task  in  sliewing  that  every  paragraph 
contains  a  grievous  blunder.  We  have  at  different  times 
given  our  own  opinion  of  that  most  costly  Railway,  and 
little  good  would  bo  served  by  slaying  the  slain  again. 
But  it  is  really  a  pity  that  when  an  English  paper  takes 
the  trouble  to  go  deeply  into  an  Indian  subject,  it  cannot 
be  supplied  with  accurate  facts  to  go  upon. 

Joint  Stock  Co.vcerns  in  Bencjal. — From  the 
statement  shewing  the  number  of  existing  companies 
working  in  Bengal  for  the  year  ending  31st  March    1888, 
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as  published  in  the  last  Calcutta  Gazette,  it  appears 
that  there  are  24  Banking  and  Insurance  Companies 
with  a  paid-up  capital  of  about  17  millions,  29  Trading 
Companies  with  15  millions,  28  Mills  and  Presses  with 
19  millions,  126  Planting  Companies  with  34  millions, 
11  Mining  Companies  with  8  millions,  4  Ice  Manufac- 
turing Companies  with  about  7  millions,  1  Sugar  manu- 
facturing Company  with  IG  millions,  and  5  others  with 
many  more  millions.  In  all  228  Companies,  with  a 
nominal  capital  of  Rs.  11,37,19,575  and  with  an  actual 
paid-up  capital  of  Rs.  9,85,97,905,  are  working  .through- 
out Bengal. 

Neglected  and  Slighted. — Mr.  Noble  Taylor,  the 
Chairman,  complains  strongly  of  the  way  in  which  the 
Madras  Railway  Company  have  been  treated  in  regard 
to  recent  Railway  extensions.  He  says  it  cannot  have 
been  intended  that  extensions  should  be  made  in  any 
direction  for  the  purpose  of  diverting  traffic  from  the 
Madnxs  Railway,  of  which  they  are  the  natural  feeders, 
in  order  to  benefit  the  Railway  of  another  company  on  a 
different  gauge.  Yet  .such  will  be  the  result  of  an  arrange- 
ment by  which  the  working  of  the  metre  gauge  State 
Railway  from  Guntakul  junction  to  Bezwada  has  been 
given  to  the  Southern  Mahratta  Railway  Compan}-.  The 
working  of  the  Nellore-Tirupatti  line,  also  on  the  metre 
gauge,  was  offered  to  the  South  Indian  Railway,  and  it 
is  now  proposed  to  make  extensions  by  the  same  agency 
from  Tirupatti  to  Pakal,  and  thence  southwards  across  the 
Madras  Company's  south-west  line  near  Vellore  to  Villa- 
puram,  which  is  close  to  Pondicherry,  and  northwards 
from  Pakal  to  Dharmavai'am,  where  the  new  line  joins 
another  proposed  extension  to  be  made  by  the  Southern 
Mahratta  Railway  Company  from  the  Madras  Company's 
junction  at  Guntakul  to  Hindupur. 

Irrigation  Operation.s,  N.-W.  P.,  for  the  Rabi  Sea- 
son 1887-88. — The  demand  for  canal  water  during  "  Rabi,'' 
1887-88,  was  increasing  rapidly  until  the  end  of  Decem- 
ber, when  rain  fell  in  the  upper  districts  and  gave  a 
check  to  irrigation  on  the  Upper  Ganges  Canal.  Late 
in  January  there  was  good  rain  over  the  whole  Doab. 
This  was  supplemented  by  showers  in  February,  after 
which  date  there  was  practically  no  further  irrigation 
firom  canals.  Excluding  the  Tarai  and  Bhabar  Canals, 
the  returns  for  which  were  shewn  last  year  for  the  first 
time,  the  area  irrigated  is  904,852  acres,  against  821,994 
acres  in  1886-87,  or  an  increa.se  of  82,858  acres.  On  the 
Upper  Ganges  Canal  there  is  a  slight  increase  only.  The 
Lower  Ganges  Canal  shews  an  increase  of  7 1,686  acres, 
due  chiefly  to  the  lateness  of  the  cold-weather  rains  in 
the  Lower  Doab.  There  is  a  falling  off  of  26,627  acres 
on  the  Eastern  Jumna  Canal,  attributable  to  very  large 
sowings  of  gram,  a  crop  which  ordinarily  does  not  take 
canal  water.  The  decrease  of  5,405  acres  on  the  Agi-a 
Canal  was  caused  by  favorable  rain  in  the  upper  trans- 
Jumna  districts;.  On  the  Betwa  Canal  there  is  an 
increase  of  15,914  acres,  due  to  expan.sion  of  irrigation, 
and  also  to  lateness  of  rain  in  the  Jalaun  district.  The 
increase  of  16,948  acres  on  the  Rohilkhand  Canals  is  due 
to  rain  in  September,  which  enabled  cultivators  to 
prepare  a  large  area  of  rice  land  for  "  rabi "  crops,  for 
which  canal  water  had  subse<|uently  to  be  taken.  The 
remaining  minor  works  show  increases,  due  to  the  nature 
of  the  season,  except  on  the  Tarai  Canals,  where  there 
is  a  falling  off  of  1,957  acres,  the  cause  of  which  is  not 
explained. 
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JoDnroRE  is  sutferiiig  from  water  scarcity. 

Eighteen  Indian  Raihvay.s  will  be  repveseuteil  at  Simla  at  the 
Conference  in  September. 

The  foi'tlicoming  Poona  Exliibition  promises  to  be  by  far  the 
largest  ever  held  in  the  Bombay  Presidency. 

Lieutenant-Colonel  W.  J.  Heaviside,  R.E.,  has  retired  from 
the  sei^vice  with  effect  from  the  17th   instant. 

A  London  telegram  states  that  the  report  of  the  Deccan 
Mining  Committee  will  be  presented  before  the  end  of  tlie  month. 

We  understand  that  the  bridge  over  the  Indus  at  Sukkur  is  at 
last  making  such  good  progress  that  it  will  probably  be  finished 
some  time  next  year. 

The  speed  on  the  Sitapur-Seramow  Railway  has  been  reduced  to 
ten  miles  an  hour  between  Luckimpur  and  Gola-Gokarnath, 
owing  to  the  condition  of  the  line. 

The  Chief  Inspector  to  the  Marmagao  Railway  has  reported  to 
the  Goa  Government  that  the  breach  in  the  railway  line  cannot 
be  repaired  in  less  than  a  month'.s  time. 

The  Government  of  India  have  sanctioned  the  number  of 
sttidents  in  the  Native  Military  Survey  class  of  the  Thomason 
College,  Roorkee,  being  increased  from  15  to  26. 

The  train  containing  the  English  mails  on  the  way  from 
Calcutta  to  Bombay  was  derailed  near  Nassick  early  on  last 
Monday  morning.  It  was  apparently  done  by  professional  ti'ain 
wreckers.  No  lives  were  lost. 

Me.  J.  Eliot,  Officiating  Meteorological  Reporter  to  the  Govern- 
ment of  India,  has  left  Simla  for  Bombay,  to  discuss  with  the 
authorities  there  the  arrangements  for  the  storm-warning  system, 
and  other  matters  relating  to  the  Department, 

The  field  of  investigation  of  the  Deccan  Mining  Committee  has 
been  somewhat  narrowed  by  the  party  obligations  of  some  of  its 
most  influential  members  to  do  as  little  damage  as  possible  to  the 
Government  in  settling  the  terms  of  its  Report. 

The  Class  and  Prize  List  and  Diplomas  of  the  Royal  Agricul- 
tural College,  Cirencester,  for  the  Spring  Session  of  1888,  just  sent 
out  by  the  India  Office  authorities,  show  that  tlu-ee  at  least  cf 
the  Indian  scholars  there  have  clone  well  in  the  sevei'al  examina- 
tions. 

The  Works  on  the  new  Pegu  Bridge  and  the  Abya  sluices  have 
been  stopped  owing  to  the  rains.  Work  will  be  recommenced  in 
October.  Mr.  H.  G.  Billings,  Assistant  Engineer,  has  in  the  inter- 
val been  appointed  to  act  as  Personal  Assistant  to  the  Chief  En- 
gineer. 

The  employes  of  the  Madras  Harbour  Works,  as  the  most  suit- 
able means  of  expressing  their  affection  and  regard  to  JNIr.  F.  N. 
Thorowgood,  Superintending  Engineer  of  the  Harbour  Works, 
previous  to  hi.s  departure  from  Madras,  have  presented  him  with 
a  gold  watch. 

Returns  shew  that  the  value  of  the  unmanufactured  brass 
and  copper  imported  into  the  Punjab  from  all  sources  amounts  to 
nearly  thirteen-and-a-half  lakhs  of  rupees  anniuvll\',  without 
taking  into  account  the  probably  large  though  unascertaiiiable 
quantity  of  old  metal  which  is  worked  up  into  new  forms. 

The  N.-W.  Railway  have  just  built  500  goods  wagons  of  a.  large 
and  improvetl  type  ;  they  ai-e  by  far  the  largest  vehicles  on  any 
railway  in  India.  In  breadth  they  are  10  feet  and  in  length  22 
feet,  with  a  carrying  capacity  of  11  tons  each  The  wagons  are 
constructed  so  as  to  carry  merchandise  as  well  as  live-stock,  and 
are  water-tight  and  spark-proof. 

The  first  lot  of  machinery  intended  for  the  Kojak  Pass  on  the 
frontier  railway  of  the  Bolan, — including  an  engine,  machinery, 
and  winding  gear, — was  despatched  from  Lahore  the  other  day 
on  four  large  bogie  trucks  ;  a  second  lot  will  be  despatched  short- 
ly. The  above  was  executed  in  the  Railway  workshops,  and  is  no 
doubt  a  very  great  piece  of  work  of  a  difficult  nature.  It  occupied 
fully  si.x  months,  day  and  night  work,  to  be  turned  out. 

In  a  late  Resolution  it  has  been  directed  by  the  Government  of 
India  that  the  property  of  the  State  in  all  forest  lands  and  waste 
lands  in  a  Province  will  for  the  future  be  classified  as  follows  : — 
A.  Classed  State  Forests  and  Waste  Lands  {vis,  such  as  come  under 
the  Forest  Act) — (a)  Reserved  Forests  ;  (6)  Protected  Forests  ; 
(c)  Village  Forests  ;  B.  Unclassed  State  Forests  and  Waste 
Lands  {viz,  suchas  do  not  come  umler  the  Forest  Act), 

The  prize  of  Rs.  1,000  offered  by  the  Government  of  Madras 
for  the  best  essay  on  the  Bangalore  weter-supply  scheme  has  been 
awarded  to  Mr.  Standish  Lee,  of  Mysore.  The  essays  of  Mr.  A. 
Garratt,  Executive  Engineer,  Bellary,  and  Mr.  S.  Tomlison, 
Deputy  Chief  Engineer  Bombay  Water- Works,  were  considered 
worthy  of  honorable  mention.  Mr.  Lee  has  proved  that  India 
has  indigenous  talent  enough  to  manage  her  own  public  works. 
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fetters  to  the  (Ttiitor. 


n*  Editor  duirt*  it  to  ft<  distinetly  nndtrttooit  that  he  doet  not  hold 
kiautlf  rmpomtibU  for  iJke  opinion*  ejrprti$edby  eorrotpondent*.] 

K  £■».  AND  C  Fs.  IN  THE  P.  W.  D. 

SiB,— I   uiideretand   that   another  vigorous  atteiuiit   to  induce 

Ih-  ••-■'  ■  ■    ■  

>l 

Ik-.  ; 
rmiae  t 
Sccr«tA 
ben  ahou 
the  P  W 


ni 


ttme. 
toSU! 


"\lize  thf  fixiting  of  tlie  Civil,  and 

Wiiiks  l)f|>iirtment  is  on  foot,  and 

f  (."oniniitt<?e  ai-e  endeavouring   to 

Ha%nng  regard    to   tlie   fact  tlmt  tlie 

idy    ruled  that  the  two  classes  of  nieni- 

rrcrive   equal    treatment,  that  the  (Hvil  Engineers  of 

have  \^een  ruled  liy  him  to  l)e  out  of  the  Uncovenant- 

■  of  ilenying  them  the   same  treat- 

II  has  l>een  widely  conceded,   there 

t  tli;it  if  iheir  claims  are  now    energetically 

Iter  chance  of  success  than  at  anj'    jirevious 

■iti  having  l)een  admitted  two  yeai-s  ago 

•  ins  gives  a  strong  reason  for  exteniling 

.  i.  -. 

Civis. 


MADRAS  BREAKWATER. 


In  vour   issue  of    14th   instant    there   is   an   interesting 
11    t"he  above   subject  by   Mr.  A.    H.    Mason,    Executive 


Sir, 
letl.r 

K  M.duukdia,  £.  B.  S.  Railway,  in  which,  referring  to  the 
R-  :  '  ast  iron  pipes  in  sea  water,  he  says  :  "Glazed  eartheii- 
wair  pipcn  coulii  l>e  tunie<l  out  by  Messrs.  Burn  «&  Co.,  at  their 
Pr.tt*ri»".  and  wouhl  t>e  cheaper,  Ijut  the  salt  water  would  take 
i-v  "  in  a  short  time,"  This,  liowever,  is  a  mistake,  as 
t!  ire  of  salt  glaze<I  stoneware  and  are  quite  uuassail- 
a!  .'t  water  or  by  acids.  The  glaze  is  not  a  super- 
fi  spread  over  the  outside  of  the  pipe,  but  the 
Ki  ■  -  ':^h  heat  during  tlie  process  of  burning  and 
i>  ite<l  with  the  material  of  which  the  ])ipe  is 
m— .>.  that  the  material  itself  has  a  jwlished  sur- 
face w!  hard  and   compact,  and    unaffected   by  the 


solvent-  .       of  onlinary  i'x| 

7,  Habtixos  Strkkt, 

Calci-tpa  ; 
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Burn  and  Co. 


DARJEELING-HIMALAYAN  RAILWAY. 

"iR,— -^t  a  late  meeting  of  the  Darieeling-Hiniala.van  Railway 

■  was  decided  to   increase  the   rolling-stock  and    goods 

■a'-ities  of   that   most   successful    little  hill    line.     It 

'  ig   to   its   shareholilers  and  supporters  to   know 

t  ••  has  been  necessitated  by  a  steady  busine9.s-like 

gT'iWtli   ot  tralhc  carried. 

The  nee<l  for  more  locomotives  and  trucks  too  has  been  accentu- 
ated lately  by  the  unusually  heavy  jjressure  thrown  on  the  line 
oonsequently  on  the  transiM.rt  of  munitions  of  war,  baggage,  &c., 
on  their  way  to  the  ex|>editionary  force  in  Sikkim. 

That  is  a  temijorary  embarrassment,  but  to  embarrassments  of 
on..  4/, It  .,r  nnr.fl...,  ,  >li;„,_,  f,„.  tlic  employment  of  extra  roUing- 
>■'  \>e  liable. 

iiig  from  increase  of  tnwle  is  not  tempo- 
rmry,  i«  liketv  to  make  greater  and  greater  demands  on  the  Com- 
pany's carrying  ix-wcr  vear after  year.  More  locomotives  and  trucks 
are  »ore  Ui  '  1.     It  will  l)e   well   to  procure   them   early 

uvlontnn  .,!,«  and   money  wasting  ileadlocks,  accumu- 

''  seed,  so  to  H)>eak  ;  and  lawsuits  about 

'•  i  values,  and  so  forth. 

Traveller. 


A  GRIEVANCE. 


8i«.— I  shall  fw!  so  niur-h  obliged  to  you  if  you  would  agitate  and 
"■  ■•  warrstit  gra<lesin  the  P.  W.  D.,  as 

warrl  to  what  a  man  can  arrive  at. 
'  lal  with  his  10  years' departmental 

•    maile   Sid)-Coiidiictor,  having    1.5 

'     rilng  the  age  of  55,  making  a 

'  II  Hiip[KMe  a  Conductor's  i)en- 

I  ]M-r  month— a  fine  prospect  : 
1  have  32  .Sub-Conductors  and 

•   •     • ••■  •  ■■  ■••  '^n  those  men  be  cleared  out  of 

the  way  with  only  8  outlet*  in  the  3  ujtper  gra<]e8,— 4  Deputy  As- 


sistant Commissaries,  2  Assistant  Cominissiiries  ami  2  Deput.v  Com- 
mi.ssaries.  Does  it  not  stand  to  reason  that  the  higher  grades  must 
be  increased  considerably,  as  there  should  be  some  hopes  for  a  man 
after  25  vears' service  to  look  forward  to  something  substantial  ;  and 
more  jiarticularly  for  men  living  in  a  couiitr.v  like  this  perhaps  one 
of  the  dearest  provinces  under  the  British  rule.  And  now  that 
Buriua  has  been  increased  by  twice  her  former  establishment  a  pro- 
IMutional  amount  of  grades  should  be  made  in  the  warrant  ranks 
that  may  give  a  fellow  some  chaiice  in  life  to  sup|)orl  him  in  his 
old  age.  '  Ami  now  I  will  leave  the  matter  in  your  hands.  If  you 
see  fit  to  make  some  comments  on  the  matter  I  shall  feel  obliged. 

Military  Subordinate. 


HOW  TO  LIVE  COMFORTABLY  IN  INDIA. 

Sir, — Sometime  ago  you  were  good  enough  to  publish  an  article 
of  mine  on  the  construction  of  houses  in  this  country  with  double 
walls  and  loofs,  the  object  being  the  comfort  of  the  dweller  in  India 
by  day  and  by  night.  After  going  through  the  la.st  few  months 
of  uii|)recedented  weather,  some  few  may  be  incline<l  to  build  a 
house  with  a  double  wall,  and  throw  two  aiches  from  the  ordinary 
rolled  iron-joist  instead  of  one  ;  but  such  a  luxury  could  only  be 
indulged  in  by  the  few,  so  I  ]iropose  to  call  your  leaders'  attention 
to  the  fact  that  a  small  house  say,  20'  x  20',  raised  from  the  ground 
and  built— as  to  its  walls — with  mat  only,  and  its  roof  of  thatch — 
is  a  grand  thing  to  sleep  in  at  night.  Up-country,  in  very  dry  lati- 
tudes, the  mat  walls  might  be  reiilaced  by  o]wa\  jtijfrei/.  This  would, 
of  course,  be  in  addition  to  the  ordinary  day  habitation,  and  if 
well  away  from  the  brick  oven  generally  used  in  this  country,  a 
really  goo<l  sleep  would  be  obtainable  in  any  weather.  The  fram- 
ing of  the  bungalow — a  mat  one — in  which  I  now  live,  is  made 
of  old  iron-rails,  but  sAl  jiosts  or  other  good  timber  would  answer 
just  as  well.  My  advice  would  be  : — Raise  the  house  on  ])iles,  or 
by  eaithwork,  well  above  ground  level  and  make  a  waterproof 
floor  with  a  mat  construction  on  top.  The  amount  of  heat  absorb- 
ed by  the  matting  is  given  off  in  half  an  hour.  Not  so  the  thick 
brick  wall,  which  invites  heat  all  day  and  ejects  it  all  night  inwai-ds 
and  outwards.  A  verandah  all  round  the  above  mentioned  20'  x  20' 
room  jirotected  by  jaffrey  would  allow  of  one's  sleeping  with  all 
doors  anil  windows  o)ieii,  and  without  fear  of  jackals,  &c.  Having 
permanent  open /(//fWv/ windows  on  one  side,  would  necessitate  the 
making  of  only  sufficient  verandah  to  jirotect  the  open  door. 

No — Sam. 

Our  Correspondent's  suggestion  is  virtually  the  custom  of  the 
country  in  Burma.— Ed.,  /.  /;  ] 


SIND-PISHIN  RAILWAY. 
IIL 


Sir, — In  continuation  of  my  last  remarks,  I  may  add  that 
the  main  junction  station  had  one  loop-siding  only,  no 
ashpits,  examining  pits,  engine  shed,  water  tanks  (permanent), 
staff  quarters  for  Loco,  or  sidings. 

Gulistan  terminus  had  no  sidings  whatever,  not  even  a  loop, 
no  station,  no  jdatform,  no  ashpits,  only  a  tem])orary  watei-  tank 
on  sleepers  ;  while  KilJa  Abdulia  terminus  was  merely  one  loop- 
siding  on  a  waterless  jilain.  No  engine  could  stand  there  at 
all,  there  were  no  buildings  of  any  sort  or  kind. 

The  Gulistan-Killa  Abdulia  section  was  without  its  bridging, 
culverts,  ballast,  buildings,  signals  or  watering  arrangements. 

If  two  rails  laid  on  a  rough  bank  constitute  a  "  ])ractically 
com])lete"  line  to  compare  with  the  E.  I.  R.,  or  the  Ceylon  line, 
well  and  good  ;  I  must  assent  to  the  term  and  wonder.  But 
if  not  what  is  to  be  thought  of  the  information  supplied  to 
Engineering  ? 

But  after  all,  if  the  line,  costing  as  it  has  over  Rx.  24,000  per 
mile  had  been  efficient,  little  would  have  been  said,  but  when 
the  carrying  power  is  fouixl  to  be,  owing  to  sharp  curves  and 
heavy  grades  needlessly  combined,  only  about  GO  per  cent  of  the 
calculated  jjower,  the  Indian  taxpayer  has  every  reason  for 
comjilaint.  This  is  the  real  crux.  For  reasons  which  arc  obvious 
I  will  not  go  into  the  carrying  power  of  this  Railway,  the 
imperfection  of  which  necessitates  the  retention  of  the  Bolaii 
temporary  line. 

I    have     now    finished     an    ungracious    and 
I  do  not  know    (Jencral  Sir  .lames  Browne,   r.e, 
absolutely   no     j>ersonal    feeling     in   the     matter 
meruit    ferat   is   my  mottf)  ;  whether  R.E.    or  C.E.    carried  out 
anv  given  work  is  indifferent  to  me. 

But  when  a  work  which  is  conspicuously  full  of  technical  .short- 
comings, which  has  confessedly  been  made  by  amateur  railway 
Engineers,  which  is  enormously  expensive  and  which,  when  all  is 
said  and  done,  very  imperfectly  fulfils  its  raimn  fVetre,  is  held  up 
in  the  face  of  cxi)erienced  Railway  men  as  the  very  acmi-  and 
mo<lel  of  railway  Engineering,  ami  when  they  shrewdly  su.spect 
that  puffery  of  this  kind  is   to   be   made  the   stepping  stone   to' 


irksome  task. 
K.c.s.i.  I  have 
I'almani   qui 
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furUier  honors  and  emoluments  for  those  who  already  have 
influence  enough  at  head-quartei's  to  supersede  the  Civilian  who 
bears  the  burden  and  heat  of  the  day,  when  further  they  see 
that  the  reputation  of  the  P.  W.  Department  is  again  saddled 
with  a  military  Engineering  blunder,  the  most  important  of  all 
professional  feelings,  that  of  pride  in  good  work  is  outraged,  and 
criticism  becomes  nothing  less  than  a  duty. 

I  shall  not  refer  further  to  this  subject  which  has  now 
become  a  question  of  the  personal  merits  of  the  Engineer-in- 
Chief.  I  repeat  that  I  wish  General  Sir  James  Browne  every 
success.  I  appi-eciate  the  energy  and  natural  ability  which  enabled 
the  RE.  staff  to  make  a  line  which  would  work  at  all.  I  admire 
the  courage  which  kept  them  at  their  posts  in  a  climate  so  trying 
and  among  natives  so  ferocious.  I  grudge  them  none  of  the  praise 
and  rewards  which  esprit  de  corps  gives  them,  but  I  cannot  permit 
the  Sind-Pishin  Eailway  to  be  upheld  as  one  of  the  greatest  En- 
gineering triiimphs  of  the  age. 

Veritas. 


Sit^rai'B  giQixas. 


BANGALORE  WATER-SUPPLY  SCHEME. 

Sir, — The  Bang^dore  Post  devoted  two  rather  irate  leaders  to 
the  consideration  of  the  Water-Supply  of  that  town  The  editor 
clearly  aspires  to  profound  Engineering  knowledge  and,  maybe, 
also  to  Engineering  honore,  and  tries  to  achieve  this  by  champion- 
ing in  no  measured  way  what  is  known  as  General  Fischer's 
Hebbal  Scheme.  It  will  be  recollected  that  your  Madras  scribe 
took  tlip  extreme  liberty  of  analyzing  this  project  in  a  very  rough 
and  ready  way,  and  by  applying  well  known  Engineering  data  to 
it,  showed  how  vain  were  its  aspirations  as  the  only  source 
of  supplying  the  town  of  Bangalore  with  water.  Your 
correspondent  is  contemptuously  condemned  by  the  Daily  Post 
as  an  anonymous  scribbler,  and  not  worthy  to  be  considered  by 
the  side  of  the  great  Fischer.  This  reminds  me  of  the  Volunteer 
Colonel,  a  provincial  tradesman,  inspecting  and  condemning  his 
last  recruit  for  want  of  a  military  spirit.  When  told  that  this  re- 
cruit was  a  retired  General  so  and  so  with  a  breast  full  of  medals, 
the  Colonel  was  shocked,  and  was  very  careful  afterwards  always 
to  enquire  the  names  of  his  recruits  before  condemning  them. 
A  General  of  Engineers  I  must  admit  makes  a  very  handsome 
figurehead,  and  looks  very  imposing  with  his  name  at  the  top 
or  bottom  of  any  scheme,  but  when  thrown  on  his  own  resources, 
without  subordinates  to  command,  and  on  the  very  rough  i-oad 
of  an  open  competition,  who  will  blame  the  old  man  if  he  is 
found  to  limp  a  little,  and  is  left  behind  by  younger  and  stronger 
men.  No  one  will  blame  him,  but  every  one  will  pity  him,  and 
the  "  pity  of  it  is  "  that  the  Bangalore  Daily  Post  cannot  see 
this,  but  goes  hammering  on  at  a  foi-egone  conclusion. 

The  principal  objection  is  to  the  co-efficient  of  storage  being 
taken  at  075  of  rainfall.  Thi.'^'  was  ascertained  after  very  careful 
experiments  extending  over  several  years  made  at  the  Ulsoor  and 
Sankey's  reservoirs  in  the  near  vicinity  of  Bangalore.  The 
average  given  by  Molesworth  for  the  whole  of  India,  including 
the  snows  of  Himalaya  and  the  perennial  outflow  of  Cauvery, 
is  preferred  I  What  will  our  latest  Knight  say  to  this  applica- 
tion of  his  averages  1  We  should  nnt  be  surprised  if  he  obliter- 
ates them  from  the  next  edition  of  his  book. 

Another  vital  objection  to  the  Bangalore  data  is  that  they 
were  recorded  by  natives.  Does  the  Bangalore  Post  understand 
what  abstruse  mental  and  philosophical  calculations  have  to  be 
made  before  recording  the  figures  on  a  gauge  ?  Is  it  more  diffi- 
cult than  driving  a  drriase,  sweeping  a  room,  or  even  brushing 
the  cobwebs  off  an  editor's  eyes  ?  Verily  it  is  an  argument  of 
"  Hit  him  hard  he  has  no  friends  "  and  when  meanly  resorted 
to,  shows  a  very  lame,  poor  case  indeed. 

The  last  objection  which  I  will  notice  is  that  the  co-efficient 
was  drawn  from  such  small  areas  as  that  of  the  "  Ulsoor  tank 
with  its  24  of  drainage  area  and  Sankey  reservoir  with  much 
less."  Perhaps  the  Daily  Post  has  not  seen  Dickens's  formula  for 
the  North  of  India  and  Rives's  for  the  South,  or  any  of  the  other 
numerous  Engineering  formulse  used  in  calculating  available 
rainfall  from  catchment  grounds.  If  he  had  seen  these  formula; 
he  would  have  known  that  the  larger  the  area  the  less  the  pro- 
portionate rainfall  available  for  storage,  and  therefore  the  less 
the  co-efficient  of  reduction.  If  '075  was  found  to  be  the  propor- 
tion of  available  rainfall  at  Ulsoor  then  a  smaller  and  not  a 
larger  proportion  will  be  available  at  Hebbal.  These  are  Engi- 
neering inductions  that  cannot  be  overriden  by  mere  talk.  If 
the  Hebbal  gathering  ground  has  been  well  trodden  on  like 
parts  of  a  city  or  town,  it  may  not  be  so  absorbant,  or  if  it  is 
well  drained  like  the  gardens  and  roads  of  Bangalore  with  side 
and  cross  drains,  it  may  not  require  so  low  a  co-efficient,  but  so 
long  as  the  con<litions  of  the  Hebbal  and  Ulsoor  drainage  areas  are 
alike,  and  Hebbal  is  larger  than  Ulsoor,  the  proportionate  avail- 
able rainfall  at  Hebbal  will  be  less  than  that  at  Ulsoor,  and  it 
will  require  a  smaller  co-efficient. 

I  would  seriously  urge  the  Daily  Post  to  forego  its  aspirations 
as  an  Engineer  and  leave  the  knotty  question  of  the  Bangalore 
water-supi)ly  to  better  trained  minds. 

One  Who   Knows. 


Diagrams  of    Scantlings,  Rolled    Iron  Beams,  Water  Velo- 
cities  FOR   Engineers  and    Estimators.     By  J.  E.    Hilton, 
M.I.G.E.,  Executive  Eiigineer,  P.    W.  D.,  India.   Lahore  :  Ball 
and  Ca     1888. 
Any  collection  of  notes  and  information  of  a  technical  character, 
provided  it  is  put  together  in  a  form  convenient  for  use  and  easy 
of  reference,  is  always  welcomed  by  the  Engineering    profession  ; 
and   if   such   information   is   arranged  so  as  to  be  available    at   a 
glance  it  is  welcomed  all  the  more. 

Of  late  the  method  of  placing  facts  and  figures  in  diagrammatic 
form  has  become  popular— being  found  to  offer  great  facilities  for 
reference,  and  not  only  is  time  economized,  but  the  liability  to  seri- 
ous error  is  reduced  by  having  recourse  to  these  graphic  methods. 
It  is  for  this  reason  that  the  small  book  of  8  diagrams  prepared  by 
Mr.  J.  E.  Hilton,  of  the  Punjab  P.  W.  D.,  is  most  acceptable  and 
should  find  a  place  wherever  the  information  offered  in  his  book  of 
diagrams  is  constantly  wanted,  i.e.,  in  all  Engineers'  offices.  It  is 
better  for  those  not  versed  in  figures  and  formula;,  viz.,  draftsmen 
and  subordinates,  to  rely  on  these  diagrams — to  be  sure  and  quick 
with  their  work  ;  and  for  Engineers  themselves  it  is  an  advantage 
to  have  results  of  formulae  "cut  and  dried"  within  ai-m's  length. 
The  advantages  Mr.  Hilton  claims  cannot  but  be  conceded  :  he 
says  the  diagrams  avoid  the  labor  of  calculation  and  the  risk  of 
error  in  calculating,  and  shew  in  a  compact  form  not  only  what 
section  of  material,  what  waterway,  &c.,  is  required  to  fulfil 
certain  conditions,  but  the  converse  also. 

The  diagrams  are  compiled  for  wooden  kurries,  joists,  &c., 
wooden  beams,  rolled  iron  joists,  principals  of  pent  roofs,  velocity 
of  water  in  plastered  and  ordinary  channels  for  bridging,  flood  dis- 
charge."?, and  discharges  in  pipes.  The  results  for  wood  are  given 
for  teak,  s3,l  and  deodar.  Each  diagram  is  accompanied  by  parti- 
culars of  the  problem  ;  the  formula  used  in  preparing  the 
diagram  is  also  noted  and  an  example  worked  out. 

The  get-up  of  the  book  is  good,  its  printing  neat,  and  its  price 
moderate. 
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THE  SEWERAGE   OF  THE  FORT  OF  MYSORE. 

By  Standish  Lee, 

January  Engineer,  Mysore  State. 

IV. 

FlX)OD-WATER  DrAISWGE. 

Is  the  foregoinjf  scheme,  the  removal  of  soiled  water 
Alone  has  hitherto  been  discussed.  It  is,  therefore, 
necessary  to  show  what  Is  to  become  of  flood-waters.    On 

Elato  X.  will  be  found  lines  of  covered  masonry  drains 
uilt  at  the  beginning  of  the  century  by  Purniah.  An 
inspection  of  the  map  and  sections  will  also  disclose  the 
&ct,  that ''  !' built   on  some  system,   and  that  the 

sections  gi .  a  were  ample  for  the   discharge  of  very 

heavy  falls  of  rain,  as  proved  by  calculations.  The  cross 
sections  on  plates  XI.  and  XII. 

While  the  extent  to  which  they  have  silted  up  is  proof 
>'f  >f  the    views   expressed   by   me  in  my 

p!  .         fj'c,  that  sewers  constructed  out  of  a' 1 

proportion  to  the  ordinary  work  required  of  them,  cannoj 
maintain  a  current  to  keep  then  clear  of  silt,  and,  the  -e- 
fore,  become  sewers  of  deposit ;  it  is  also  an  evidence 
against  the  immobility  of  an  unsuspecting  municipality, 
when  that  authority  is  content  to  allow  such  dangerous 
ce»-pools, — recently  described,  by  a  Sanitary  authority 
as,  "  Cauldrons  engaged  perjjetually,  night  and  day,  in 
the  unholv  work  of  distilling  poisonous  gases  for  the 
injury  and  dispoilment  of  mankind," — to  exist  in  an 
important  and  populous  centre  such  as  the  Fort,  without 
any  attempt  at  cleaning  them  for  years  past. 

These  drains  are,  as  a  whole,  in  a  fair  state  of  preserva- 
tion, so  far  as  the  inspections  have  gone.  They  simply 
re(}uire  to  be  cleaned  out, — which  is  not  estimated  for  as 
being  an  ordinary  Municipal  work, — plastered  on  the 
inside,  and  silt  pits  constnicted  at  the  points  marked 
S.  P.  on  the  map.  Most  of  the  drains  are  built  with 
II  >     and    some    few    have    even    silt-traps,  and, 

t :  ;it  a  very  small  outlay,  they   can  be  adapted  to 

th  ->-:-«;ictory  removal  of  all  rain-water.  The  floors  are, 
how,  vcr.  very  much  broken  up,  but  \vill  not  affect  the 
removal  of  8t<>rm  water.  An  approximate  estimate  of  cost 
of  the  works  reciuired  is  furnished  later  on,  but  it  is 
simply  an  approximation,  as  nothing  approaching 
correctness  can  be  arrived  at  until  all  the  silt  is  re- 
moved. 

They  debouch  at  three  points,  viz.,  on  the  west,  at  D. 
(plate  X.)  near  the  west  gate  ;  on  the  north,  at  B  ;  and  on 
toe  south,  at  C  ;  which  is  al--^  the  present  outlet  for 
sewage.  It  is  proposed  to  continue  this  arrangement  of 
three  points  of  discharge,  as  rain  water  at  these  point  will 
do  no  harm. 

S—ing    that   these   drains  are,     on   the    whole,    very 

.l.;te.  it  may  occur  to  some   of  the  Municipal  Oom- 

n  r- that  they  might,   with    advantage,  be  adopted 

t  ■  iij  off  «*.wage  as   well,  by   having  their  floors 

'  '^h    <i  channel   down    the  centre,  the 

'•''  .     .     .        '  PiP.e  towers.  It  is  therefore"  neces.sarv 

to  explain  the  dangers  attending  such  a  course.     First  — 

Tl>.-    are   not   laid   at  a  sufficient  incline   to  give   the 

•y  nea-ssar)-  to  prevent   deposit,  and  to  carry  off"  the 

"^•A  i„'r:    b(!fore    fermentation   sets    in.     .Secondly  —The 

length  of  th-e  dminn   Kdng  5,700  feet,  and  the  amount 

^•^   ""■    "!  I    withm    them   35,000   c.   ft   ex- 

!"'r'«;  ...    '-•^T^^hich   will   be  stagnant  from 

want  of  sutticient  Ja  l-to  the  extent  of  the  cubic  contents 

of  these  dra.ns  will,   therefore,   be  Constantly  stored   in 

them    within    the   habited   area   of  a   densely   crowded 

U^'  ^^^^  ^^^  primary   object  of  sewerage 


(To  he  continued,) 


NOTES  ON  NAVIGATION. 
By  A.  EwBANK. 
I. 

In  some  previous  articles  on  various  subjects,  of  which 
those  on  the  oblique  arch  may  be  mentioned  as  an  ex- 
ample, we  addressed  ourselves  specially  to  Engineers. 
In  the  study  of  the  bee-cell  we  wrote  for  naturalists. 
In  the  articles  on  "  Drift "  we  wrote  for  gunners.  In  the 
present  articles  which,  like  the  former,  contain  original 
matter,  we  write  especially  for  sailors. 

These  articles  are  not  intended  as  a  substitute  for 
any  nautical  text-book  now  in  use.  Such  text-books 
properly  lay  stress  rather  on  methods  for  working 
navigation  problems  than  on  the  reasons  or  principles 
that  underlie  the  methods.  At  sea  what  we  require  is 
accuracy  and  rapidity.  Accordingly  in  prpctice  every- 
thing is  reduced,  as  far  as  possible,  to  the  consulting  of 
printed  tables. 

There  is,  however,  among  ships'  officers  a  mirority 
who  are  able  and  anxious  to  understand  something 
of  the  theory  of  which  navigation  rules  constitute 
the  application.  The  present  articles  go  some  way — 
though  a  very  little  way — to  satisfy  these  desire^. 
In  these  investigations  we  shall  use  a  little  spherical 
trigonometry  and  a  little  of  the  differential  and  integral 
calculns.  Our  spherical  trigonometry  formuke  will, 
for  convenience,  be  worked  out  and  collected  at  once. 
Our  applications  of  the  calculus  will  be  clearly  iiidicatec, 
so  that  a  very  elementary  huowledge  of  it  will  enable 
the  reader  to  follow  the  reasonings.  We  shall  refer  to 
the  calculus  only  as  we  need  it. 

In  spherical  trigonometry  we  shall  merely  have  to  deal 
with  those  triangles  that  contain  at  least  one  right  angle. 
The  other  two  angles  will  generally  be  acute,  though  in 
particular  cases  one  of  these  will  also  become  a  right 
angle. 

We  must  draw  our  figures  on  a  plane,  viz.,  the  plane  of 
the  printed  paper.  But  we  recommend  the  reader  always 
to  copy  the  figure  under  consideration  on  to  a  sphere.  A 
cricket  or  tennis  ball  will  answer  the  purpose.  Or  a  wooden 
ball  is  easily  made  and  is  very  useful. 

The  three  angles  of  a  spherical  triangle  are  always 
greater  than  two  right  angles.  If  the  triangle  has  those 
two  sides  equal  that  make  the  right  angle,  the  other 
angles  will  be  equal,  but  they  will  not  be  45°.  They  may 
be  50°  or  60°  or  90°,  or  even  both  obtuse.  But  we  shall 
only  have  to  deal  with  acute  angles  in  our  investiga- 
tions. 

Fig.  1. 


Infifi.  1  we  have  two  planes  which  meet  in  the  line 
Kb.  y  IS  any  point  in  one  plane  R  S  Q,  but  0  is 
supposed  to  be  not  on  R  S.  If  the  piano  Q  R  8  meetslhe 
:^ther  plane  P  R  S  at  an  acute  angle,  and  if  we  draw  from 
g  a  normal,  i.e.,  a  perpendicular,  to  the  plane  P  R  S  this 
normal  will  not  meet  the  line  R  S.  If,  however,  the  given 
planes  do  meet  at  right  angles,  then  the  normal  must 
meet  K  S  We  suppose  the  planes  at  right  angles.  We 
therefore  draw  Q  R  normal  to  S  R  and  also  normal  to  the 
S.u"''-^  ^  5-  •  ■^"  ^  ''^  ^'^^^  ""''y  P"^"^*  '^  diff-erent  from  R. 

P  »l^    .u  /'^^  «"*''  '''"^^^-     ^'■''^^^  O   P  in  the  plane 
F  RS  so  that  PO  R  IS  acute.  From  R  and  in   the  plane 
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R  P  S  draw  R  P  normal  to  0  P.    This  defiiies  the  point  P. 
Join  Q  P.    This  line  does  not  intersect  R  S.     We  have 
OQ"  =  OR-+RQ- 

=  0  P-+PR-+RQ- 
•      =  O  P^+PQ-^ 

Thus  0  P  Q  is  a  right  angle.  Therefore  R  P  Q  is  the 
angle  between  the  plane  R  S  P  and  the  new  plane  Q  0  P. 
The  three  planes  R  S  P,  R  S  Q  and  P  0  Q  may  be  called 
the  planes  R  0  P,  R  O  Q  and  P  0  Q.  They  all 
meet  at  0  and  each  two  gives  a  line  of  intersec- 
tion passing  through  0. 

With  0  as  centre  and  any  radius  draw  a  sphere.  The 
three  lines  of  intersection  meet  this  sphere  in  the  points 
ABC.  The  three  planes  POR,  ROQ,  QOP  give  great 
circles  on  the  sphere,  and  in  the  figure  we  have  A  C,  C  B 
and  B  A  as  arcs  of  these  circles  respectively. 

The  angle  A  of  the  spherical  triangle  ABC 
means  the  angle  between  the  planes  AGO  and 
ABO.  This  angle  A=R  P  Q.  The  angle  C  or  B  C  A 
is  the  angle  between  the  planes  POR  and  Q  O  R.  This 
angle  is  a  right  angle.  This  angle  C  is  not  properly 
shewn  by  Q  R  P,  because  R  P  is  not  normal  to  R  S.  As  a 
matter  of  fact,  C  =  Q  R  P  because,  Q  R  P  happens  to 
be  a  right  angle.  But  we  cannot  conclude  that  the  angle 
B  of  the  spherical  triangle  is  equal  to  the  angle  P  Q  R. 

In  order  properly  to  exhibit  the  angle  B,  we  should 
draw  two  linos  from  Q  resf)ectively  in  the  planes  0  Q  P 
and  O  Q  R  and  each  nomial  to  0  Q.  This  angle  B  is 
also  the  angle  between  the  two  tangent  lines  at  B  to  the 
two  circles  B  C  and  B  A.  This  is  in  fact  the  natural 
way  to  understand  what  is  meant  by  a  certain  acute 
angle  between  two  great  circles  on  a  sphere. 

The  sides  of  the  spherical  triangle  we  may  call  a,  h,  c 
as  in  plane  trigonometry.  Only  by  c  we  mean  the  angle 
P  O  Q  or  A  O  B  and  not  the  arc  A  B  as  measured  in 
miles. 


Finally  Tan  t  =  |-Q 

_RP      PQ 
~PQ     PO 

=  Cos  A  Tan  c.  (6) 

To  these  six  relations  we  shall  continually  refer,  and 
accordingly  they  have  been  supplied  with  reference  num- 
bers. 


Thus  Sin  a= 


QR 

QO 

QR  Q  P 
"Q  P-  Q  O 

=  Sin  A.  Sin  c 


(1) 


Tan  a= 


By  modifying  the  fiq.  (1),  or  by  reasoning  from  analogy, 
we  may  conclude  that 

Sin  6  =  Sin  B  Sin  c 

This  is  not  really  a  new  equation.  It  is  only  (1)  in 
duplicate.  For  in  (1)  A  means  either  of  the  acute  angles 
of  a  spherical  triangle.  In  future,  therefore,  such  dupli- 
cates may  be  omitted. 

QR 
"RO 
^Q^R  RP 
R  P'  R  d 

=  Tan  A.  Sin  h.  (2) 

n  OP 

^°^  ^=0-Q 

^OP      OR 
OR    OQ 

=  Cos6.  Cosa  (3) 

This  equation  corresponds  to  the  formula  in  plane 
Geometry 

c^=a-+b". 
From  (2)         Cot  A  =  Sin  h  Cot  a 
Similarly     Cot  B  =  Sin  a  Cot  h 
.:  Cot  A  Cot  B=Cos  a  Cos  h 

=  Cos  c  (4) 

Bv  (1)  Sin  A     ^''^  " 


Sin  c 
By  (2)  Cot  A= Sin  6  Cot  a 

Iultiply  these  together,  thus : 
I 


Cos  A  =  Cos  ttf^-.- 

Sin  c 


and 


Sin  b 
Sin  c 
Cos  A: 


Sin  B     by 
Cos  a  Sin  B 


(1) 
(5) 


TRIAL    BORING   FOR  AN  ARTESIAN    WELL   IN 

THE  BASIN  OF  THE  CORTILYAR  RIVER, 

MADRAS. 

Four  years  ago,  a  boring  was  made  under  the  super- 
intendence of  Mr.  L.  Cornet  in  the  Peoples'  Park  of 
Madras,  for  the  purpose  of  ascertaining  the  possibility 
of  finding  some  ascending  water  as  it  is  the  case  in  the 
basin  of  the  Yengee  river  at  Pondicherry. 

Although  an  outcrop  of  gneiss  six  miles  south  of 
Madras  should  have  caused  the  doubt  that  a  boring 
would  not  be  attended  with  success,  and  would  likely 
meet  the  primary  rocks,  a  trial,  however,  was  undertaken, 
and  came  in  contact  with  the  gneiss  at  about  65  feet  be- 
low the  ground,  thus  demonstrating  that  the  geological 
formation  of  the  Couam's  basin,  was  not  promising  for 
undertaking  artesian  wells. 

This,  however,  was  known  before  hand,  by  the  several 
borings  executed  in  Rayapooram,  Tondiarpett,  and 
Trivatore  ;  but  all  these  borings  shewed  that  the  gneiss 
outcropping  at  St.  Thome  was  dipping  northwards,  and 
was  underlying  the  basin  of  the  Cortilyar  probably  to 
a  great  depth. 

An  artesian  well  bored  at  Ennore,  near  the  outlet  of 
the  Cortilyar  into  the  sea,  and  twelve  miles  north  of 
Madras,  reached  a  depth  of  112  feet  without  meeting  the 
primary  rocks,  and  it  appears  that  at  this  depth  an 
ascending  water  sheet  rose  into  the  pipe  above  the 
level  of  the  river. 

Such  result  was  considered  as  promising,  and  Govern- 
ment ordered  that  some  trial  borings  should  be  made  in 
the  Cortilyar  valley  with  the  view  of  improving  the 
water-supply  of  Madras,  and  also  for  ascertaining,  at  the 
desire  of  the  Geological  Survey,  the  nature  of  the  allu- 
vium deposited  in  what  they  considered  as  the  old  bed  of 
the  Palar.  The  Geological  Survey  being  of  opinion  that 
this  valley  of  the  Cortilyar  was  likely  in  an  underground 
communication  with  the  former  river. 

If  such  was  the  case,  it  was  reasonable  to  suppose  that 
a  boring  made  in  the  alluvial  basin  might  tap  some  as- 
cending water-sheet  issuing  from  the  Palar,  and  running 
underground  into  the  alluvium  ;  then  if  a  trial  boring  was 
attended  with  success,  an  artesian  well  of  a  large  diameter 
bored  at  the  same  place,  would  give  a  large  supply  of 
water  which  would  be  easily  turned  in  the  Red  Hills  tank. 

Such  were  the  reasons  which  induced  Government  to 
undertake  the  trial  boring  now  in  way  of  execution,  and 
a  contract  was  made  for  the  purpose. 

The  locality  selected  is  situated  near  the  village  of 
Karani,  in  the  talook  of  Trivellore,  in  the  centre  of  the 
Cortilyar  alluvial  basin,  two-and-half  miles  below  the 
Tambrapucum  anient,  which  diverts  the  waters  of  the 
Cortilyar  into  the  Cholaveram  and  Red  Hills  tanks,  by  a 
canal  passing  through  the  spot  where  the  boring  was  to  be 
made. 

Mr.  Adrien  de  Closets,  an  Engineer  of  good  experience 
in  artesian  well  boring,  having  executed  several  wells 
in  Pondicherry,  had  charge  of  the  direction  of  the  works. 
Government  supplied  the  boring  apparatus  consisting 
in  a  set  of  sheer  legs  40  feet  high,  a  number  of  boring 
rods,  a  set  of  boring  tools — such  as  augers,  jumpers,  &c. — 
rivetting  apparatus,  200  feet  of  piping  8"  diameter  in  pieces 
10  feet  long,  also  several  sorts  of  buckets  and  shells,  crab 
winches  and  a  4  H.  P.  steam  engine.  The  apparatus  was 
provided  with  a  powerful  arrangement  for  forcing  down 
the  piping  which  was  to  protect  the  sides  of  the  bore  hole 
during  the  work,  and  sundry  other  implements. 
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Sht'ds  were  eroctoil  for  the  Engiuefcr  iu  charge,  aud  for 
covering  the  boring  platfonn. 

The  works  were  started  iu  the  end  of  June  1886  with  a 
hole  of  8  inches  diameter.  As  there  was  no  possibility  of 
securing  skilled  workmen,  the  villagers  were  trained  for 
the  purpose,  aud  did  wry  fairly  after  a  few  weeks'  practise. 

The  bviring  at  the  present  date  has  arrived  at  a  depth  of 
405  fi'et.  The  following  statement  gives  the  thickness  of 
each  stratum,  its  nature,  aud  the  total  depth  at  which 
each  stratum  was  met  with. 


Natubi   or   Strat.*. 


10 
11 
12 
13 

14 
15 
16 

17 
18 
19 

» 
91 
22 
23 
2( 
25 
26 
27 
S8 
SS 
30 
31 
32 
33 

34 

33 


37 
38 


Vegetable  moold,  cUy  and  «and  mixed— reddish 
hoe 

Sand  »nd  cUy  niixe«1  with  kunkur.  reddish  yellow 

Brown  cUy  with  kuuliur 

Saodho'ding  water — the  same  as  in, the  neigh- 

boDrhoo>I  wells 
Sand  mixed  with  yellow  clay 
Yellow  clay     .. 
Coanw  K»nd  simi'ar  to  river  sand  ;   this  stratum 

c-  '  of  water  which  rose  in   the 

]  •  7' below  the  ground 

day,  ye.ow   »n.i  Jtitf,  mixed  with  »aiid,  pebbles 

nodule*  ot  grit,    clay   passing  to  whitish.  lUid 

with  some  uiin  layers  of  grit 
Limestone,    crystallized   and   very  hard,   color 

yellowish 

•.■<!  with  black  and  grey     ... 
Ijlue  clay) 
1 .  :im1  and  similar  to  No.  10  ... 

Or.  Aith   black   olay — pyrites  of 

ii L      t  grit 

Black  clay  with  grey  clay   and  pyrites  of   iron 

Limeetone  2nd  bctl  not  very  hard    ... 

Black   clay   indurated  hard  and  compact  with 

nodules  of  the  same 
Orey  clay  compact  mixed  with  sand 
Limestone  3rd  bed 
Grey  clay   indurate<l  with  sand   and  grit,    and 

nodulesof  black  clay  ... 
Black  clay  indurated 
IJmestone  4th  l)ed 
'Irey  clay  indurated 
Black  clay  indurated 
Limest<^>ne  Mh  bed 
(ireytMuidy  conglomerate 
The  same  with  indications  of  shell  .. 
Black  clay  indurate<l 
Limestot  e  6th  l«d 
Black  clay  indurated 
Limestone  7th  bed 
Black  clay  indurated 
Limestone  8th  bed 
Grey   hard   sandy  clay   with  nodular  pyrites  of 

iron 
Black  clay  indurated 
(Jrcy  hard  clay  with  pyrites  of  iron  and   dibrU 

of  shells     .. 
Limestone  9th  bed 
Layer  of  grit 
Clrey  hard    sandy    clay  with  kunkur  decaying 

wood  and  print  of  leaves 
Black  clay  with  kunkur,   shell,   pyrites  of  iron, 

deoMrinK  wowl 

lotaldepthof  Imre-hole 


S      g 

e      s 
ji  <^  +* 

O    O   IS 

^     ."5 


ft 

4 
3 
4 

3 
16 
10 


13 


31 


3t 

O    to 


4 

7 
U 
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30 
40 


53 


84 


1 

85 

17 

102 

6 

108 

6 

114 

44 

158 

2 

160 

1 

161 

19 

lt>0 

10 

190,^ 

1 

« 

10 
6 

m 

1 

208 

2 

210 

6 

216 

6 

222 

70 

292 

20 

312 

5 

317 

0-50 

317-50 

2-50 

.320 

1 

321 

27 

348 

1 

349 

2 

.351 

4 

355 

12 

.367 

2 

.369 

0-25 

369-25 

1 

370-25 

3775 
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Much  difficulty  was  experienced  for  enlarging  the  first 
stratum  of  limestone  at  84feet  so  as  to  pa-sn^j^e 
protecting  pijx;  through  it ;  the  original  hde  w.os  mufle 
"^'^  a,  heavy  double  f  jumper,  but  the  limestone  was  so 


with 


hard,  that  it  wa«  neces.sary  to  a<lju8t  to  the  enlarging  tool 
no  less  than  21  M,t.s  of  bits,  so  as  to  increase  the  diameter 
of  the  hole  from  8"  Uj  9J",  the  limestone  bed  was  only 
Ifoot  thick,  but  nevertheless  it  required  one  month's  work 
to  perform  the  task,  the  bits  having  to  be  frequeufly 
changed.  -  "' 

T  r  beds   of  limestone   were  more  easy  to  pass 

thr  h  the  exception,  however,  of  Nos.  24  and  .'36. 

When  the  boring  reached  180feet  the  black  clay  was.gof 
such  hardness  that  it  was  considered  unnecessary  to  l(jwer 
down  further  the  protecting  pipe,  con.sequentiy  the  boring 
was  continued  after  driving  lightly  the  pipe  into  the 
black  clay,  in  order  to  prevent  siiud  and  del/rin  pas.sing 
under  the  pipe  and  falling  into  the  bore  hole  below. 


At  the  depth  of  200feet  it  was  necessary  to  have  the 
steam  engine  at  work  to  assist  the  rising  of  the  rods, 
and  tilting  of  the  rocking  beam  ;  this  engine  was  found 
a  very  valuable  adjunct. 

The  Cortilyai-  alluvium  is  bounded  on  the  right  and 
left  by  the  tertiary  formation,  and  by  the  observation  of 
the  angle  at  which  this  formation  dips,  to  the  right  north- 
wards and  to  the  loft  southwards,  it  was  presumed  that  the 
deepest  point  of  the  alluvium  overlaying  the  tertiary 
formation,  would  be  met  with  at  300  or  340feet  below 
the  bed  of  the  Cortilyar,  but  the  boring  having  reached 
405 feet  without  any  indication  of  laterite,  seems  to  indicate 
that  the  tertiary  formation  has  been  eroded  by  a  power- 
ful stream,  leaving  a  hollow  which  has  been  filled  up 
afterwards  by  the  alluvium  existing  now. 

The  nature  of  the  strata,  the  debris  brought  out  by  the 
shell  from  405feet  deep,  and  shewing  particles  of  organic 
matter,  seems  to  indicate  that  (as  it  is  the  case  generally 
in  the  Pondichorry  borings)  a  hope  may  be  entertained 
of  finding  ascending  water  below  405feet,  but  no  certitude 
could  be  relied  upon ;  it  is  the  boring  only  which  could 
elucidate  the  question  ;  and  it  is  to  be  hoped  that  Govern- 
ment will  not  discontinue  the  boring  unless  primitive 
rocks  are  met  with. 

It  has  been  said,  before,  that  when  the  bore-hole  reached 
42  feet  water  rose  into  the  pipe  from  14  feet  to  7  feet  below 
the  ground  ;  this,  in  fact,  is  a  very  important  point  which 
is  not  to  be  lost  from  view.  In  fact,  the  water  standing  in  the 
pipe  at  7  feet  below  the  ground  is  at  5  feet  above  the  bed 
of  the  canal  passing  near  the  works,  at  a  distance  of  50  feet ; 
besides  the  level  of  water  in  the  pipe  varies  according  to 
the  season  from  7  feet  to  3  feet  below  the  ground,  that  is, 
varies  from  5  feet  to  9  feet  above  the  level  of  the  bed  of  the 
canal.    It  will  be  therefore  possible  to  utilize  this  water. 

For  instance  if  instead  of  a  pipe  8"  diameter  a  pipe 
of  4'  or  5'  diameter  was  inserted  in  the  ground,  the 
delivery  of  water  during  24  hours  will  be  very  large.  The 
outlet  of  such  pipe  should  be  made  at  8  feet  below  the 
ground,  so  as  to  have  an  hydrostatic  pressure  or  head 
of  1  foot.  It  is  therefore  easy  to  calculate  what  would 
be  the  delivery  of  such  a  pipe  during  24  hours  ;  with  a 
head  of  12".  By  an  experiment  upon  the  actual 
pipe  it  will  be  very  ea.sy  to  ascertain  at  a  trifling 
expense  what  could  be  expected  from  the  water  sheet 
at  42  feet. 

It  is  to  be  believed  that  the  old  bed  of  the  Palar  was 
there  at  42  feet  below  the  actual  ground,  but  if  the  ascend- 
ing water  issued  from  the  Palar  by  an  underground 
communication,  it  would  rise  in  the  pipe  at  a  greater 
level  ;  perhaps  this  water  is  the  water  of  the  Cortilyar 
percolating  some  permeable  strata  higher  up  in  the 
valley. 

A.  DE  Closets. 

Madras;  July  10. 


THE  HAWKESBURY  (N.  S.  W.)  RIVER  BRIDGE. 
[Expressly  for  Indian  Engineering.] 

The  chain  of  Railway  communication  along  the  coast 
line  of  Australia  is  now  complete  between  Adelaide  and 
Brisbane  with  the  exception  of  seven  short  links,  which 
are  represented  by  the  seven  spans  of  the  Hawkesbury 
River  Bridge,  about  30  miles  distant  by  Railway  from 
.Sydney.  At  noon  on  Friday,  25th  May,  the  first  of  these 
links  w!is  supplied,  and  it  is  confidently  hoped  that  be- 
fore the  end  of  this  year  the  remaining  six  will  be  placed 
in  position,  and  the  bridge  open  for  traffic,  thus  filling 
the  only  gap  in  the  2,000  miles  of  Coast  Line  Railway. 

In  the  year  1884  the  Government  of  N.  S.  W.  invited 
tenders  from  the  world  ibr  designs  for  tiiis  bridge,  with 
the  result  that  eventually  the  design  furnished  by  the 
Union  Bridge  Co.  of  New  York  was  adopted,  and  their 
tender  accepted.  The  company  relet  the  contract  to  (1) 
Me.ssrs.  Anderson  and  Ball  of  New  York  for  the  sinking 
of  the  caissons,  (2)  Mr.  Louis  Samuel  of  Sydney  for  the 
masonry  work  ;  and  (3)  to  Messrs.  Ryland  and  Morse  of 
Chicago  for  the  erection  of  the  superstructure. 
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The  completed  bridge  will  be  of  a  total  length  of 
2,896  feet  between  the  abutments,  in  seven  spans  ;  the 
two  spans  at  the  abutments  being  of  408  feet,  and  the  five 
central  spans  of  416  feet,  30  feet  in  width,  and  each  span 
weighing  about  1,000  tons.  The  bridge  is  to  have  a 
clear  headwa}'  above  high  water  of  41  feet  and  to  carry 
a  double  line  of  Railway  4  feet  8^  inches  gauge.  The  total 
amount  of  the  contract,  including  extras,  being  £367,000. 
There  are  several  features  of  marked  interest  to  the  En- 
gineering profes-sion  in  the  construction  of  this  bridge, 
notably  the  ingenious  manner  in  which  the  first  huge 
span  was  placed  in  position. 

The  spans  are  being  built  upon  a  pontoon  moored  at 
Dangar  Island,  and  distant  about  4,000  feet  from  the  spot 
where  the  first  span  was  to  be  placed.  Each  span  is 
somewhat  of  the  form  of  an  epicycloid,  the  maximum 
ordinate  being  about  60  feet  in  height.  The  great  featui-e 
of  the  bridge  is  the  pin  connections,  and  there  is  no  rivet- 
ting  of  any  consequence.  By  this  means  it  is  claimed 
that  greater  play  is  given  to  the  bridge,  the  strain  is  more 
general,  and  with  a  free  use  of  eyeban  great  strength  is 
afforded  without  a  superfluity  of  iron.  Unlike  bridges  of 
English  make,  the  heaviest  iron  is  on  the  top,  the  great- 
est stress  being  chiefly  oia  these  ;  some  parts  weighing  as 
much  as  12  tons  having  been  used  in  the  construction,  and 
successfully  hoisted  into  position,  a  distance  of  110  feet. 

The  construction  of  the  pontoon  upon  which  the  spans 
are  being  built  is  quite  an  Engineering  feat  in  itself  The 
pontoon  is  635  feet  long,  61  feet  broad  and  10  feet  deep 
and  is  of  a  tonnage  equal  to  that  of  first-class  ocean-going 
mail  steamers,  viz.,  7,000  tons.  It  is  built  in  water-tight 
compartments,  connected  by  valves.  Until  the  25th  May 
it  had  lain  upon  skids,  so  as  to  keep  an  even  bottom  ;  the 
skids  resting  upon  a  sunken  rock,  during  which  time 
these  valves  were  open,  and  the  water  flowed  in  and  out 
freely. 

At  extremely  low  tides  the  valves  are  closed  after  the 
water  has  drained  out.  The  object  of  this  is  to  obtain 
automatic  action,  so  that  the  pontoon  could  be  made 
to  rise  or  sink  by  the  letting  in  or  out  of  water.  Upon  the 
deck,  trestling  was  erected  35  feet  high,  along  which 
were  two  lines  of  rails  for  the  use  of  a "  traveller " 
which  was  75  feet  high,  65  feet  long  and  57  feet  wide.  The 
span  was  put  together  on  these  trestles,  as  it  would  have 
been  impossible  to  have  raised  it  as  a  whole  structure. 

On  the  top  of  each  pier  of  the  bridge  are  two  pedestals 
which  are  bolted  into  the  stonework.  There  are  two 
shoe  plates  on  each  end  of  the  iron- work  of  the  span  which 
fit  into  the  pedestals.  These  are  then  bolted  and  be- 
come permanently  fixed. 

The  span  having  been  completely  finished  upon  the 
trestles  built  on  the  pontoon,  the  great  problem  was  how 
to  get  the  unweildy  mass  into  position,  and  the  span 
securely  placed  upon  its  beds.  This  great  feat  was 
happily  most  successfully  carried  out,  and  the  span  now 
rests  where  it  will  probably  remain  for  all  time. 

Everything  being  in  readiness  to  launch  the  span,  it  was 
decided  that  this  critical  work  should  be  done  on  the 
morning  tide.  The  men  were  out  at  6-30  bestowing  the 
line  by  which  the  pontoon  with  its  great  charge  was  to 
be  towed  over.  This  line  consisted  of  a  Manila  hawser 
4,000  feet  long.  One  end  of  the  line  was  fixed  on  a  masonry 
pier,  and  the  other  end  by  two  or  three  turns  over  a 
steam  wicch  on  the  pontoon,  and  then  to  an  engine  on  the 
island.  At  7  o'clock  the  punt  was  floated  off,  and  at  10-30 
it  was  in  po-ition  between  the  piers,  the  ends  of  the  span 
being  just  above  the  piers  upon  which  they  were  destined 
to  rest  as  soon  as  the  tide  fell.  The  pontoon  was 
found  to  be  much  more  manageable  than  was  anticipated, 
and  with  the  free  u.se  of  anchors,  and  with  the  aid  of 
small  steamers,  it  was  without  any  great  trouble  brought 
into  the  proper  position  between  the  piers.  At  11-45  A.M. 
the  tide  had  gone  down  sufficiently  to  enable  the  span 
to  settle  on  the  piers.  The  position  had  been  calculated  to 
a  great  nicety,  the  shore  plates  in  the  spans,  and  of  which 
there  are  two  at  each  end,  fitting  properly  in  the   pedes- 


tals on  the  stonework  of  the  piers.  The  tide  went  down 
very  slowly,  and  it  was  not  until  2  o'clock  that  the  pontoon 
was  got  away  from  under  the  span.  In  two  minutes  it 
was  100  feet  off,  owing  to  the  strong  tide  runnina:  at  the 
time,  and  by  3  o'clock  it  had  been  safely  brought  back 
to  Dangar  Island  to  be  used  for  the  erection  of  another 
span.  The  span,  after  the  removal  of  the  pontoon,  seemed 
to  be  resting  in  mid  air,  its  tapering  ends  appearing 
to  hardly  touch  the  piers  upon  which  it  was  in  reality 
supported.  In  position  the  span  seemed  to  be  remark- 
ably light,  but  this  was  owing  to  the  great  height  of  the 
ironwork    above  the  river. 

The  task  of  building  another  iron  span  has  been  already 
commenced,  and  as,  with  the  experience  already  gained, 
there  will  not  probably  be  any  delays  ;  it  is  hoped  there 
will  be  another  launching  in  about  a  month's  time.  The 
stone  masonry  will  be  finished  in  about  three  weeks' 
time,  when  all  the  piers  will  have  been  completed,  and 
if  all  goes  well,  the  bridge  will  be  so  far  finished  that 
trains  can  pa.ss  over  it  by  the  end  of  the  year. 

The  enterprise,  couratre,  forethought  and  ingenuity  of 
the  designers  and  contractors  undoubtedly  merit  all  the 
success  by  which  their  efforts  have  been  attended, 
and  they  have  great  cause  to  be  proud  of  the  successful 
accomplishment  of  one  of  the  most  difficult  Engineering 
feats  of  modern  times. 

Man  FIELD  Newton. 


FOREIGN  VERSUS  LOCAL  INDUSTRIES  IN  BURMA. 

Wherever  Trades  or  Industries  have  suffered  by  the 
British  policy  of  "  Free  Trade,"  there  is  no  part  in  the  East 
has  so  much  suffered  during  tlie  late  depression — which  so 
long  overhung  the  commercial  world— than  Burma  ;  in  fact,  in 
no  port  in  the  East  does  the  foreign  commercial  element  predo- 
minate than  the  rising  city  of  Rangoon  ;  and  the  consequence 
is,  that  a  great  deal  of  our  industries  have  been  probably  worked 
at  little  or  no  profit.  Notwithstanding  Government  encourage- 
ment, remission  of  dues,  free  duty  in  exporting,  ic,  still 
there  is  no  perceptible  inclination  for  an  improvement. 

So  much  has  been  said  and  written  about  foreign  competi- 
tion and  its  effect  on  local  production,  that  it  has  become 
necessary  to  endeavour  to  sum  up  the  whole  of  disjointed 
assertions,  that  have  been  furnished  for  the  instruction  of  the 
commercial  world,  chiefly  by  those  whose  contributions  to 
the  solution  of  the  question,  rather  than  edifying  exhibit 
the  ill-effects  to  those  interested.  We  have  no  desire  to 
deal  harshly  with  those  wlio  have  so  precipitately  rushed 
into  print,  and  indeed  grant  there  is  a  substratum  of  truth 
underlying  the  mass  of  facts  that  have  been  detailed  in 
the  columns  of  a  Rangoon  paper.  But  after  carefully  weigh- 
ing the  whole  of  the  evidence  adduced,  the  only  conclusion 
we  can  arrive  at  is,  that  what  is  new  is  not  true,  and  what  is  true 
is  not  new,  at  least  to  anyone  who  has  studied  the  question 
even  superficially.  From  the  statements  made  by  detractors 
of  Burmese  industries  and  the  host  of  Trade  Returns  we 
learn  that  our  industries  have  deteriorated  in  quality  of 
material,  in  workmanship,  and  that  they  cannot  be 
supplied  so  cheaply  as  our  foreign  competitors  ;  in  fact,  that 
our  manufacturers  do  not  exhibit  the  amount  of  energy  and 
enterprise  displayed  by  their  forei'in  competitors.  To  all 
of  these  we  must  give  an  emphatic  denial.  Anyone  who 
has  visited  the  recent  Exhibitions  (both  British  and 
foreign)  must  admit  that  at  no  time  in  the  industrial 
history  of  Burma,  did  our  manufactures  exhibit  such 
excellence  and  true  workmanship,  as  at  the  present  time, 
under  the  fostering  care  of  Government.  We  are  afraid  that 
some  of  the  writers  must  have  based  their  assertions  upon 
the  fallacy,  that  since  the  collapse  of  the  late  King's  reign,  that 
the  national  industries  of  the  country  have  deteriorated. 
W'hile  willing  to  admit  that  imitation  is  the  sincerest 
flattery,  our  manufacturers  very  reasonably  object  to  be 
judged  by  the  imitation  of  foreign  manufactures  ;  in  fact, 
spurious  imitations  are  becoming  so  notorious,  that  the 
industry  in  hand-made  silks  of  this  country  is  falling 
off,  owing  to  the  cheap  German  importations.  As  to 
the  question  of  price,  there  is  undoubtedly  an  amount 
of  truth,  at  all  events  with  reference  to  certain  articles. 
That  we  can  expect  to  be  able  to  make  everything 
cheaper  than  other  competitors,  is    out  of    the  question.  Cer- 
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tAiu  pUoes  have  suoii  cxooptioiinl  imturnl  ivlviintai;es  for  tite 
iiVUiufiM:ture  of  oertatii  artiolos,  tluvt  it  isi  impossible  for  places 
Ian  fitvorkbly  situated  to  compete.  Aiid  it  is  quite  easy  to 
ne  that  theae  physical  advantages  luivy  be  so  widely  sproiid 
tliat  there  becomes  an  abuudunee  of  skilled  labor,  ami  im 
opportuivity  of  obtaiiiini;  and  employiiijj  complicated  machin- 
ery whicli  in  less  fnvore<i  countries  could  not  be  done.  The 
pUivs  less  favorably  situated  may,  for  various  reasons,  hold 
the  market  for  a  time,  but  in  the  natural  course  of  tilings,  and 
the  development  of  intcr-communication,  sooner  or  later  causes 
an  article  to  be  proiuced  in  the  place  most  suited  for  its  pro- 
duction. This  is  a  process  that  has  been  going  on  thitiuirh 
a'll  time,  and  is  only  a  little  more  prominent  during  bad 
tiu)«<i.  A  further  element  in  the  ijuestion  of  cost  is  wages,  and 
it  ia  one  requiring  most  cni>efui  consideration,  there  beini;  any- 
thing but  unanimity  as  to  whetlier  hiah-waged  men  or  low- 
waged  men  art' the  cheaper  In  articles  in  which  there  is  much 
hand  work,  the  cheap  foreis;n  pwductioiis  pr<>clu(ie  competition, 
Ijut  where  highly  .skille<l  labor  is  required,  the  cheaper  foreign 
imi>ortations  do  not  appear  to  advantage.  In  fact,  looking  at 
the  staple  industries,  it  is  quit<?  possible  to  compete  as  long  as 
the  same  skill,  energy  and  entei-prise  is  displayed,  and  ready 
markets  found  for  local  productions.  No  better  instance 
c-an  be  quoted  of  the  excellence  of  the  Burman  industries, 
tlian  the  samp'es  sent  to  the  Glasgow  Exhibition,  by  which 
means  a  number  of  orders  were  obtained,  but  strange  to  say 
tlukt  similar  specimens  retailed  locally  do  not  appear  to 
much  advantage  alongside  of  cheap  and  spurious  German 
imitations,  and  the  only  way  of  soKiii!;  the  secret  will  be  to 
restrict  foreign  imitations, — tlien  only  will  the  indigenous 
indtutries  of  ttiis  country  improve  in  every  respect. 

H.  T. 


NOTES  FROM  HOME. 
(From  ofur  own  Corre»pondent.) 

M.  Dk  Le-sseps  has  not  been  successful  in  raising  his  loan 
for  the  Panama  Canal.  One  million  three  hundred  thousand, 
out  of  a  total  of  two  million  lottery  obligations  offered,  are 
all  that  has  been  subscriljed.  This  too  after  weeks  of  hard 
work,  every  means  po.ssible  having  been  resorted  to  to  puff 
tlie  loan.  A  subscriber  for  a  lx>nd  of  360  francs  was  to 
receive  Ijack  400  francs  and  until  his  bond  was  drawn  for  re- 
payment was  to  enjoy  an  income  of  1  -5  francs  per  annum  on  his 
investment.  Beyond  this,  lotteiy  prizes  are  offered,  three  in 
e.u.li  year  of  £J0,000,  three  of  £10,000  and  six  of  £4,000, 
besides  several  prizes  of  smaller  sums,  for  which  di'awiugs  were 
to  be  held  every  two  months.  Tliese  tempting  offers  notwith- 
standing, the  loan  has  been  a  failure.  One  of  two  things  now 
seem  to  be  inevitable,  either  to  stop  paying  interest  on  shares 
and  obligations,  or  to  stop  the  works  ;  money  for  both  being 
no  longer  procurable.  It  is  stilted  that  the  dead  weight  on  the 
company,  ap<irt  altogether  from  the  expense  on  the  works, 
will  now  exceed  four  million  pounds  per  annum.  The  money 
now  available  for  the  works  and  interest  payments  will,  it  is 
said,  )>arely  last  till  this  time  nextyejir.  Reports  of  the  death 
of  M.  De  Lesseps  have  been  recently  current,  but  no  authen- 
ticated statement  of  the  sjime  has  yet  been  pullished. 

For  the  fourth  time  the  House  of  Commons  by  a  very 
decisive  majority  has  declined  to  authorize  the  construction 
of  the  Cliannel  Tunnel.  Considerable  interest  attached  to  the 
deljate  on  the  second  reading  of  the  Bill,  which  asked  for 
luinction  for  the  completion  of  the  experimental  works  wliich 
of  necessity  were  to  have  Ijeen  enlarged  into  the  Tunnel 
proper.  As  Mr.  Gladstone's  government  opposed  the 
measure  6  years  ago,  the  ex-Premier  justified  his  change  of 
front  by  declaring  that  the  political  and  military  dangers 
which  caused  the  opposition  then  were  a  mere  "  bugbear." 
Tlie  '1   "  is  fairly  unanimous  in  condeming  the  scheme. 

Tlie    .  says   that  under  the  circumstances  none   but 

mad  men  would  think  of  voluntarily  throwing  away  the  one 
natural  defence  which  to  some  extent  makes  up  for  all 
our  deficiencies,  and  excuses  our  military  weakne.ss  v/hicli 
otlierwise  would  Ijc  indefensible.  Tlie  Enyiiieer  says  it  is 
merely  a  waste  of  space  in  describing  a  .scheme  of  whicli  no 
more,  it  is  reasonable  to  expect,  will  \m  heard  for  many  years 
to  come. 

Mr.  Edison  has  perfected  a  phonograph  which  was  exhi- 
bited lajit  month  before  the  New  York  Electrical  Club,  when 
the  recorded  conversations  of  various  well  known  people  were 
reproduced,  and  their  voices  were  instantly  recognised  by 
the  hearers.  "  Phonograms  "  have  now  Ixjen  sent  across  the 
Atlantic  and  the  voice  of  the  sender  reproduced  in  a  London 


diiiwing-room  so  axactly,  that    without    any  hint  being  given 
the  audience  at  once  recognised  the  familiar  voica 

In  consequence  of  opening  the  new  Br'dge  over  the  Seine 
at  Boulogne,  the  Northern  Railway  of  France  has  reduc  d 
the  distance  between  Calais  and  Paris,  and  consequently  the 
service  between  London  and  Paris  has  been  accelerated 
20  minutes  each  way. 

It  is  not  yet  decided  whetlier  the  steamship  Great 
Eastern  is  to  be  broken  up.  It  is  even  suggested,  if  she 
can  be  docked,  that  after  she  is  dismantled  she  should  be 
fitted  up  with  new  machinery  with  a  view  to  her  employment 
in  the  cattle  trade,  and  it  is  also  believed  that  tiie  great 
vessel  could  bo  profitable  in  the  carriage  of  petroleum  in 
bulk. 

Professor  Ewing  lately  delivered  a  lecture  at  the 
Royal  Institution  upon  "  Earthquakes  and  how  to 
measure  them."  The  lecturer  referred  to  what  has  been 
done  in  Japan  where  eartlujuakes  are  frequent  and 
where  the  chair  of  seismography  in  the  University  is 
known  as  the  "  rocking  chair."  The  lecturer  then  examined 
the  plans  that  had  been  adopted  to  learn  the  theory  of 
earthquakes,  and  described  the  horizontal  pendulum  seisino- 
grapli,  the  principle  of  which  may  be  compared  to  a  gate 
swinging  on  its  vertical  hinges  with  the  hinges  made  to  give 
as  little  friction  as  possible,  and  the  electrical  .seismoscope 
made  somewhat  on  this  principle.  A  movement  of  the  earth 
of  1 J  inches  is  the  largest  yet  recorded  by  tiie  instruments  in 
Japan,  usually  tlie  motions  are  but  a  small  fraction  of  a 
millimetre.  By  means  of  the  Duplex  pendulum  seismogi'aph 
the  author  had  lately  measured  the  shaking  of  tlie  Tay 
Bridge  at  the  centre  of  its  longest  span  and  the  maximum 
vibration  when  the  train  was  passing  over  it  was  less  than 
^  inch.  The  seismograph  gave  indications  when  the  train 
began  its  course  upon  tlio  bridge,  a  distance  of  1  ^  miles  from 
the  instrument. 

An  invention  for  oiling  the  sea  has  just  been  purchased  by 
the  North  German  Lloyd  Company.  The  machinery  consists 
of  a  rocket  to  which  is  attached  a  cylinder  filled  with  oil. 
It  is  said  that  the  rocket  can  be  fired  accurately  from  the  ship, 
and  that  when  it  e.vplodes,  the  oil  is  scattered  just  where  it  is 
wanted.  In  an  experiment  recently  tried  at  New  York, 
rockets  were  fired  from  1,200  to  1,.500  feet  from  the  ship  and 
a  space  of  from  1,.500  to  2,000  square  feet  of  water  was 
covered  with  oil. 

The  members  of  the  Society  of  Engineers  lately  paid  a  visit 
to  the  Tower  Bridge  works,  where  they  inspected  the  northern 
approach  and  the  construction  inside  the  caissons,  which  are 
now  nearly  up  to  high  water  level. 

Amongst  the  papers  set  down  for  reading  at  the  approach- 
ing Conference  of  the  Municipal  Engineers  to  be  held  in 
London  in  July,  is  one  upon  the  purification  of  sewage  by 
electricity  by  5Ir.  Webster,  f.c.s.,  the  patentee  of  the  process. 
The  subject  will  offer  a  large  fund  for  discussion,  and  as  'i  will 
receive  from  this  meetiu-,'  of  experts  a  c'ose  attention  and 
criticism,  it  will  be  watched  with  interest  by  all  sanitarians, 
and  if  it  deserves  the  merits  claimed  for  the  process,  very  im- 
portjint  results  from  what  may  be  termed  a  revolution  in  this 
greiit  sanitary  question  will  no  doubt  arise. 


NOTES  FROM  SINGARENI. 


(From    our    own    Correspondent.) 
It  may  be  said  that   all    operations,  physical    as    well   as 
mental,  have  a   crisis,  and  through  such  a   phase  of  its  exis- 
tence the  Singareni  Coal  Mine  has  lately  passed. 

The  locality  of  this  mine  is  about  fourteen  miles  east  of  the 
main  line  from  Secundorabad  to  Bezwadi,  which  latter  place 
provides  an  outlet  by  the  Buckingham  Canal  to  Coconada, 
Masulipatam,  Madras  and  otiier  ports  requiring  coal  on  that 
coast.  It  is  entirely  isolatetl  in  dense  forest  land  and  far 
away  from  all  centres  of  industry  and  available  mining  labor. 
In  the  latter  part  of  April  a  batcli  of  in-coming  Railway  coolies 
brought  in  .several  men  infected  with  cholera,  which,  despite 
the  most  prompt  and  vigorous  action  of  the  medical  super- 
vision, spread  rapidly  amongst  the  colliery  work-people.  So 
great  was  the  panic  that  in  ten  or  fifteen  days  nearly  all  the 
coolies  fled,  and  mining  operations  were  all  but  suspended. 
At  one  time  a  suggestion  to  cea.se  work  was  seriously  consi- 
dered. A  peculiarity  of  the  epidemic  was,  that  not  a  single 
coal  cutter  died,  the  fatalities  being  confined  to  outside 
coolies. 

Towards  the  middle  of  May   the    contagion    declined   and 
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■some  confidence  was  restored.  At  the  end  of  the  same  month 
arrangements  were  made  with  a  Hyderabad  capitalist  of 
some  note  in  commercial  enterprises,  to  take  tlie  whole  of  the 
ooal  getting  and  raising  by  contract.  In  a  few  days  the 
benefit  of  the  agreement  became  apparent  and  coolie  labor 
poured  into  the  village  from  all  points  of  the  compass.  Later 
on  skilled  coal  cutters  came  in  from  distant  points,  and  the 
result  in  June  was  an  output  equalling  any  previous  two 
months,  aiad  so  far  in  July  the  improvement  continues. 
Considering  the  difficulties  of  the  present  management, 
who  in  January  found  a  crude  suggestion  of  a  colliery  with 
a  decreasing  output,  the  advance  is  highly  creditable. 
Reconstruction  is  frequently  as  serious  an  undertaking  as 
initiatory  action,  and  none  but  those  connected  with  such  a 
necessity  have  the  remotest  conception  of  tlie  anxiety,  the 
daily  care  and  onerous  responsibility  of  such  an  enterprise. 

An  extremely  large  and  handsome  workshop  has  been 
erected,  and  machines  embracing  almost  every  description 
used  in  extensive  engine  building  establisliments  have  arriv- 
ed and  are  ready  for  placement.  When  completed  the  resour- 
ces of  the  workshop  will  be  the  most  comprehensive  of  any 
similar  colliery  department  in  India.  It  need  scarcely  be 
said  that  such  a  near  approach  to  the  perfection  of  mecha- 
nical appliances  is  demanded  by  the  great  distance  of  the 
mines  from  establishments  of  a  like  character.  Isolation 
necessitates  ready  recourse  to  expedients  which  may  meet 
every  possible  contingency,  and  tlie  head  of  the  mining 
executive  deserve  high  praise  for  placing  such  at  the  orders 
of  his  subordinates. 

Two  of  four  Lancashire  are  in  position  and  a  store  shed 
of  considerable  dimensions  is  in  course  of  erection.  Several 
handsome  bungalows  and  pile  of  offices  are  also  nearing 
completion. 

The  coal  continues  to  improve  dipward,  and  when  worked 
'  face  on  '  gives  a   good  proportion  of  large  to  small. 

So  far  as  a  market  for  the  coal  is  concerned,  there  is 
no  present  fear  of  the  supply  exceeding  the  demand. 

It  is  seldom  tliat  a  colliery  has  such  a  '  coign  '  of  com- 
mercial advantage  as  the  coal  mines  of  the  Hyderabad 
(Deccan)  Co.  To  the  South  and  West  there  is  no  rival  in- 
side sea  limits.  To  the  North-West,  Warora  and  Umaria 
contend  supremacy  a  little  south  of  Poona,  but  it  is  thouglit 
by  experts  that  even  where  they  contest  the  same  common 
market  that  the  pull   of    '  quality '    lies    with    the    younger 


BURMA. 

(From  our  own  Correspondent.) 
Since  the  extra  steamers  have  started  running  from  Rangoon 
direct  to  Mandalay,  the  Directors  of  the  Irrawaddy  Flotilla 
Company,  Limited,  have  turned  their  attention  to  the  speed  of 
their  steamers  :  with  this  object  in  view,  some  of  the  new 
steamers  are  to  be  fitted  with  triple  expansion  engines,  com- 
pactly constructed,  to  be  of  a  much  lighter  weight  tlian  the 
ordinary  marine  engines  now  in  use.  It  has  been  proposed 
to  fit  these  engines  with  three  cranks,  which  is  deemed  an  im- 
portant factor  in  the  increased  speed  of  engines,  and  is  esti- 
mated to  give  an  increase  of  over  10  per  cent,  in  the  speed. 
It  is  also  proposed  to  increase  the  piston  speed.  Another 
vei7  iraporrant  feature  will  be  to  reduce  the  weight,  in  the 
shape  of  making  the  cylinders,  and  other  covers  of  cast  steel, 
instead  of  cast-iron  hitherto  in  use  ;  the  steam  chest,  doors  and 
other  small  details  to  be  proportionately  reduced.  At  the  same 
time  a  factor  of  safety  is  to  be  strictly  allowed,  so  that  all  the 
working  parts  can  be  fully  depended  on,  so  as  to  ensure  the 
full  power,  for  any  length  of  time  with  certainty,  and  with- 
out any  increase  of  wear  and  tear.  These  marine  engines 
will  be  constructed  by  Messrs.  Denny  Brothers,  Dum- 
barton Works. 

Steel  ties  after  having  undergone  a  careful  test  for 
the  past  four  years,  on  different  parts  of  the  line,  are 
now  displacing  the  teak  railroad  ties  hitherto  used  on 
the  open   line  of    the     State    Railway.     Teak     so    far     has 

I  been  found  the  best  timber  yet  used  for  this  purpose,  and  has 
been  found  to  last  as  long  as  10  years  :  but  the  use  of  steel 
ties  economises  the  expense  of  spikes,  and  is  reported  to  last 
from  40  to  .50  years  The  low  price  now  ruling  has  been  a 
great  inducement  not  only  of  substituting  steel  ties,  but  also 
a  large  quantity  of  steel  rails  are  now  being  used  in  this 
Province. 
A  very  simple  method  of  obtaining  the  height  of  water  under 
groand  was  tried  recently  by  one  of  Messrs.  Shone  and  Ault's 


Engineers,  in  connection  with  the  machinery  now  being  laid 
for  flushing  drains.  The  trial  was  made  to  test  the  effect  of 
force  on  the  water  underground,  and  for  this  purpose  a  few 
pipes  were  driven  into  the  ground,  after  the  elevation  of  the 
top  of  each  pipe  was  determined,  the  exact  distance  of  the 
water  was  obtained  by  lowering  a  small  weight,  to  which 
was  attached  a  piece  of  metallic  potassium,  and  the  moment  it 
came  in  contact  with  the  water,  a  report  and  a  flash  was  the 
result. 

The  property  of  the  defunct  Steam  Laundry  Company  has 
at  last  found  a  purchaser  in  a  wealthy  Mahomedan  of  this 
City,  who  is  now  endeavouring  to  float  a  Company  to  work 
the  business  :  shares  are  being  eagerly  bought  in,  and  we 
congratulate  the  speculator  in  liis  new  venture,  and  it 
is  hoped  (for  his  enterprising  character,  and  for  saving  an 
expensive  undertaking  doomed  sooner  or  later  to  wreck  and 
ruin)  that  he  will  benefit  by  the  transaction,  in  the  same 
manner  as  the  shrewd  German,  who  originally  introduced 
this  scheme  in  such  glowing  terms,  and  after  having  success- 
fully launched  the  business,  quietly  withdrew  with  a  clear 
profit  of  Rs.  20,000.  However,  there  appears  to  be  every 
chance  of  the  Laundry  proving  a  financial  success,  as  the 
concern  is  to  be  worked  by  an  experienced  and  practical 
Superintendent,  with  promises  of  greater  public  support. 

The  evils  of  sending  out  Engineers,  who  are  unacquainted 
with  the  aspects  and  conditions  of  a  country  for  Railway  con- 
struction, is  becoming  very  apparent.  In  the  selection  made 
during  the  Toungoo-Mandalay  construction,  many  of  the 
officers  were  pitchforked  into  positions,  before  they  had  time 
or  thought  to  study  the  country  and  its  surroundings,  and 
the  results  of  such  a  choice  are  manifest  in  the  present  un- 
satisfactory state  of  the  open  line  of  the  Toungoo-Mandalay 
Extension.  Setting  aside  the  faultiness  of  many  of  the 
bridges,  a  number  of  the  diversions,  crossings,  and  sidings 
are  at  this  time  of  the  year  flooded,  and  traffic  in  conse- 
quence at  a  standstill.  At  the  time  we  are  writing  we 
ust  hear  that  one  of  the  large  iron  girder  bridges  at 
Sawa,  near  Yamethin,  has  been  damaged  through  the  floods. 
All  these  evils  are  more  or  less  attributed  to  the  fact  that  no 
attention  has  been  paid  to  the  drainage  of  the  country 
through  which  the  line  runs  ;  and  that  the  necessary  precau- 
tions against  a  flood  were  lost  sight  of  in  the  construction. 
It  is  feared  that  in  consequence  of  these  evils  that  the  line 
will  not  be  opened  so  early  as  originally    intended. 

Our  readers  may  recollect  that  in  one  of  the  early  numbers 
of  this  Journal,  we  had  occasion  to  comment  on  a  new  Grav- 
'ing  Dock  and  Grid  Iron,  just  then  started  by  Mr.  J.  Macrory 
of  this  Port  ;  but  we  now  have  to  report,  with  extreme  regret, 
that  through  his  untimely  death  the  whole  of  the  ship-build- 
ing yard — fast  approaching  completion — will  be  sold  by  auction 
at  an  early  date.  We  would  add  that  such  a  dock  is  greatly 
needed  at  this  Port,  where  there  is  none  other  suitable  enough 
for  the  reception  of  large  vessels.  This  is  a  venture  well 
worth  the   attention  of   capitalists.     The  dock   is  450'  x  .52'. 


CHINA. 

( From  our  own  Correspondent.) 
Since  the  date  of  my  last  letter,  a  few  miles  of  portable 
Railway,  with  trucks,  etc.,  have  been  purchased  and  for- 
warded to  the  Yellow  River  embankments,  where  it  is  said 
the  strange  innovation  is  affording  considerable  satisfaction. 
A  powerful  electric  light  plant  has  also  been  used,  and 
is  giving  much  satisfaction,  as  it  permits  of  the  work  being 
carried  on  day  and  night.  A  couple  of  steam  launches  were 
also  sent  up,  but  they  are  not  heing  used,  owing  to  the 
absence  of  charts  of  tlie  river,  and  the  ignorance  of  the 
Chinese,  who  are  in  ch.irge.  These  navigators  are  only  able  to 
follow  in  the  tracks  of  foreigners  who  have  navigated  before 
them,  and  made  useful  charts  of  those  parts  through  which 
they  have  passed.  Tlie  stopping  of  the  breach  in  the  embank- 
ments is  said  to  be  progressing  very  favorably,  so  far,  but  the 
snows  which  are  now  beirinning  to  melt  in  the  mountains  of 
Thibet  and  Kokouor,  will  soon  increase  the  volume  of  water 
so  considerably  that  the  work  may  have  to  cease  for  some 
time.  The  material  used  is  of  such  a  perishable  nature 
that  much  of  it  will  no  doubt  be  washed  away,  when  the 
floods  come,  and  the  ultimate  results  will  probably  be,  that 
the  river  will  be  allowed  to  flow  in  its  present  self-chosen 
channel,  rather  than  in  the  artificial  one  in  which  it  has  been 
forced  to  flow  hitherto.  It  is  a  good  job  the  Chinese 
Government  did  not  avail  itself  of   the  proposals  of  a  certain 
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Brituh  Engineer,  who  offered  to  treat  this  mighty  rivor  (vs 
if  it  h»d  been  «  mere  caiMl  which  might  lie  regulated  by 
rt»erroir».  Progress  in  China  is  fortunately  not  limited  to 
the  Yellow  Ri>"er  works,  but  to  various  other  subjects,  espe- 
cially mining  and  motnlur-iy  in  Western  China,  where  such 
things  »re  now  reooiviiiij  sMnething  like  sensible  attention. 
I«ct  month,  a  plant  of  machinery  for  the  manufacture  of 
iron  Mid  steel,  on  the  most  approved  Western  methods, 
p«6sed  throuuh  this  port  on  its  way  to  Ch'ing  Chi  Hsien, 
»  country  in  the  Prefecture  of  Ssu-Chou,  Fu,  Prefecture, 
Kuei-Chou  Province,  West-Central  China.  The  exact 
locality  of  the  projected  works  has  not  yet  been  finally  decid- 
ed upon,  but  it  is  intended  to  estjiblish  the  plant  as  nejir  as 
possible  to  the  mountain  stream  from  which  the  country 
derives  its  name,  Ch'ing-Chi  or  Clear  (Pure)  stream. 
Minerals  of  all  kinds  are  known  to  abound  in  various  parts 
of  Kuei-Chou  Province,  but  the  reasons  given  for  selecting 
this  particul.ir  locality  or  country  are  first  because  iron  ore 
of  excellent  ({uality  is  found  scattered  all  over  the  neighbour- 
ing hills,  like  boulders  on  a  beach,  as  if  purposely  rained 
down  hv  an  All-Wise  Providence,  ready  to  the  hand  of  man, 
for  into    plough-shears  and  breech-loading  cannons. 

Se<  >ause  the  force  of  the   stream  may  be  utilized   in 

driving  .Mjnif  kind  of   water-wheel,  either  vertical  or    horizon- 
tal, which  may  furni.sh  the  motive-power  required  for  running 
tlie  machinery.     Thirdly,  because  the  manufactured   products 
of  the   works   may  be  shipped  direct  from  the    works   irto 
boats  or   coaveyance    to    suitable    markets    for    such     like 
pro  duoe,  without  further  handling.    Fourthly  the  fuel  required 
for  reducing  the  ore  and  converting   the  same   into    market- 
able stuff  may  also  be  conveyed    from  the  place  of  production 
to  the  place  of  consumption.     Coal  from  the  mines,  and   clmr- 
ooal  from  the  pits,  within  ejisy  reiich    of    the    stream,  can  no 
doubt  be  thus    economically    conveyed    to  the  works.     Tt  is, 
however,     contemplated    to    have    a  ligiit    Lartique  railroad 
to  connect   the  works  with   some  coal    mines    20    miles    or 
«o  away — that  particular  kind  of  coal  it    is   sjiid  being  much 
better  adapted  for  the  manufacture  of  iron  than  coal    from 
mines  nearer  to  hand,   which  is  said  to  be  very  sulphurou.s. 
Tlie  whole  surrounding  country  is,  however,  so  veiy  mountsiin- 
OU8,  that  railroading  in  those  parts  must    necessarily   be   very 
oortly,  and  probably  beyond  the  means  of  the  pi-eseiit  company 
to  undertake.  Charcoal,  however,  is  abundant,  and  very  cheap, 
and   as   the  manufacture   of  steel  is  sjiid  to  Ije  the  principal 
object  in  \-iew,  the  company  stands  a  good  chance  of  being 
■ucceaiiful,  if  the  management   is  allowed  to  remain  in  proper 
hands.     An  English  Engineer,  named  Elliot,   is   said  to  have 
arrived  in  connection  with    this  undertaking,  but    I  have  not 
neen  him,   or   heard   whether  he  is  to  unflert;ike  the  manage- 
ment of  the  works  after  having   erected  the  plant,  or  to  be  al- 
lowed  to  return  to  England.     For  the  present,  I  believe,  that 
he  is  gone  to  Shantung,  to  see  what  can  be   done  there  in  the 
way  of  manufacturing  iron  and  steel. 


BOMBAY. 


(From  our  own  Correiipondent. ) 

Thf  lu-hemn  for  the  establishment  of  a  "  Zoo  "  in  Bombay, 

begi  'actical  shape  and  no  longer  floats  in  the  dim 

r^i  -d.     Up  to  yesterday   R».   23,700  had  been 

[iroiiiote  the  enterprise,  and  it  must  be  admitted 

s'cry    fair  result,  when  it  is  considered  tliat  the 

Kubscnption  list  has  only  l>een  open  about  a  week. 

The  local  press  are  lending  enthusiatic  support  to  the 
Natural  History  Society.  In  fact,  the  Times  of  India 
headed  the  subscription  list  with  Rs.  .500.  In  its  columns 
two  glowing  leaders  have  appeared,  eulogizing  the  project, 
and  pointing  out  the  advantages  which  the  worthy  citizen.s  of 
Bombay  would  derive  from  having  a  "  Zoo  "  in  their  midst. 
Tlif-  'ill  the  Victoria  Garden  are    to  form  the  nucleus 

off  .n,  and  tlieirkeep  is  said  to  cost  about  Rs.  8,000 

yr  i.'i.uiii  to  the  Municipality.  It  is  contended  that  the 
Muni'-ipality  should  make  a  free  gift  to  the  Society  of  all 
these  animals,  and  by  so  doing  Ix;  relieved  of  the  stiijma 
under  which  it  at  present  lies,  of  treating  them  with  neglect. 
And  it  is  further  contended  that  by  way  of  amendment  for 
past  misconduct,  the  very  least  the  Municipality  can  do  is 
to  pay  for  the  future  cost  of  maintaining  its  pets. 

It  remains  to  be  seen  whether  the  Municipality  will  take 
this  view  of  the  case.     The  Times  of  India     is    responsible 


for  the  statement,  that  not  more  than  five  per  cent,  of  the 
population  of  the  Bombay  Bazaar  ever  saw  an  elephant  or  a 
Ciimel,  and  fervidly  adds  that  the  spectacle  of  these  two 
animals  alone  is  certain  to  prove  little  short  of  a  liberal 
education  to  many  a  stay-at-home  native   of  Bombay. 

It  is  refreshing  to  be  informed  by  the  same  paper  that  the 
Gardens  will  not  be  desecrated  by  the  presence  of  a  bear-pit 
within  its  precincts.     Perish  the  thought  ! 

But,  apart  from  the  exaggerations  of  entliusiasts,  there  is  no 
doubt  that  a  properly  organized  "  Zoo"  would  supply  a  void 
in  Bombay.  Not  a  few  however  (shall  they  be  called  pessi- 
mists) are  of  opinion  that  the  native  community  cannot  be 
depended  on  to  lend  permanent  support  to  the  scheme,  and  that 
as  the  European  community  is  relatively  small,  the  Gardens 
could  never  be  kept  going  by  their  patronage  alone,  even  with 
an  annual  grant  of  Rs.  8,000.  It  is  quite  certain  that  if  the 
Gardens  are  to  be  on  anything  like  the  grand  scale  described 
by  the  Times  of  India,  the  cost  of  keeping  them  will  be  very 
considerable  indeed. 

A  great  deal  has  l>een  lately  written  as  to  the  desirability  of 
a  new  Factory  Act  for  India,  and  in  connection  with  this  ques- 
tion it  has  been  pointed  out  by  one  of  the  advocates  of  a  new 
Act,  that  the  production  per  spindle  in  Ensiland  has  increased 
fully  10  per  cent,  although  the  hours  of  work  are  less  than 
they  used  to  be.  Beyond  all  question,  the  present  hours  of 
labor  are  iniquitous,  and  even  for  the  strong  adult  are  in- 
jurious to  health,  to  say  nothing  of  the  poor  little  children 
employed  in  mills. 

The  Inspector  of  Steam  Boilers,  Bombay,  has  issued  a 
circular  prohibiting  the  practice  of  two  or  more  mills  being 
placed  in  charge  of  one  Engineer.  Each  mill  is  now 
required  to  be  in  separate  charge  of  a  duly  certificated 
Engineer  under  the  Act.  Moreover,  when  boilers  are 
under  steam,  the  Engineers  in  charge  are  not  to  quit  the 
premises  except  when  relieved  by  an  Engineer  of  the  class 
deemed  capable,  according  to  the  rules,  of  having  charge  of 
them.  Boilers  are  on  no  account  to  be  left  in  charge  of  uncer- 
tificated men  and  the  Inspector  of  Steam  Boilers  has  given 
it  plainly  to  be  understood,  that  any  breach  of  the  above 
regulations  will  be  attended  by  prosecution  under  section  27 
of  the  Act. 

The  expediency  of  these  regulations  will  only  be  questioned 
by  interested  parties,  such  as  selfish  mill-owners,  who  make 
every  consideration  subservient  to  that  of  personal  gain,  and 
by  Engineers  who  undertake  a  plurality  of  duties,  which  they 
cannot  efficiently  discharge.  Those  persons,  however — and 
fortunately  they  form  the  gi-eat  majority — who  attach  more 
importsmce  to  the  .safety  of  human  life  than  to  the  acquisi- 
tive solicitude  of  mill-owners  and  Engineers,  will  applaud 
the  measures  now  adopted. 

On  the  9th  instant  Mr.  Robert  Fairbairn,  C.E.,  who  came 
out  to  India  many  years  ago  for  the  Bombay,  Baroda  and 
Central  India  Railway,  died  in  the  European  General 
Hospital.  According  to  all  accounts,  Mr.  Fairbairn  was  a 
man  of  great  intellectual  powers,  and  might  have  risen 
to  the  highest  position  in  his  profession. 

On  the  11th  instant  the  Bombay  Town  Council  considered  a 
letter  dated  2nd  idem  from  the  Acting  Municipal  Commis- 
sioner, asking  the  Council's  approval  to  his  applying  to 
Government,  under  the  terms  of  section  29.'?  of  the  Municipal 
Acts  of  1872  and  1878,  to  declare  that  a  plot  of  land,  situate 
at  the  junction  of  Khetwady  and  Charni  Road,  admeasuring 
.5,490  .square  yards  or  thereabouts,  was  required  for  the 
erection  of  a  Hospital  for  epidemic  diseases. 

Dr.  Geo.  Waters  proposed  that  the  Town  Council  should 
give  the  appro\-al  solicited,  and  expatiated  at  considerable 
length  on  the  necessity  of  a  Cho'era  Hospital  for  Khetwady, 
as  being  central  to  a  large  area  where  the  disease  usuaDy 
prevails.  This  proposition  was  seconded  by  Colonel 
G.  Merewether,  who,  true  to  his  traditions,  was  identifie  1  with 
a  minority,  an  amendment  being  carried  that  the  consi  !era- 
tion  of  the  question  should  be  postponed  for  four  months. 
The  Acting  Commissioner  gave  another  undignified  exhibi- 
tion of  his  natural  petulance,  when  the  Chairman  sai  I  that 
he  enttjrtainod  no  doubt,  if  it  became  necessary  to  abandon 
the  site  at  Khetwady,  Mr.  Charles  would  consider  what 
was  the  next  thing  to  be  done.  The  latter  curtly  replied 
that  he  would  do  nothing  of  the  kind. 

There  has  been  some  rain  lately  but  the  average  is  still  far 
behind  that  of  last  year. 

XENOPnON. 
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PUBLTC  WORKS  DEPARTMENT. 

Burma,  July  14,  1888. 

Mr.  C.  H.  Wollaston,  Assistant  Engineer,  3rd  grade,  Arakaii 
Division,  has  passed  the  professional  examination  prescribed  in 
Public  Works  Department   Code. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment, Notification,  dated  the  14th  June  1888,  Mr.  D.  Jocelyne, 
Executive  Engineer,  2nd  grade,  reported  his  arrival  at  Rangoon 
on  the  forenoon  of  this  date.  Mr.  Jocelyne  is  aj^pointed  to  be 
A.ssistant  to  the  Chief  Engineer  and  Assistant  Secretary  to  the 
Chief  Commissioner  in  the  Public  Works  Department. 

Mr  James  Wallace,  Assistant  Engineer,  1st  grade,  officiated  as 
Executive  Engineer  of  the  Bhanio  Division  from  the  9th  to  the 
18th  August  1887,  both  days  inclusive. 

Assam,  July  14,  1888. 

Mr.  W.  McM.  Sweet,  District  Engineer,  Sibsagar,  and  Manager 
of  the  Jorhat  State  Railway,  wlio  was  granted  privilege  leave 
for  three  months  in  orders  dated  the  5th  June  1888,  availed  him- 
self of  the  same  from  the  afternoon  of  the  7th  July  1888,  and 
made  over  charge  of  the  office  of  the  District  Engineer,  Sibsagar, 
on  the  forenoon  of  the  6th  July  1888,  and  the  management  of  the 
Jorhat  State  Railway  on  the  afternoon  of  the  7th  instant,  to  Mr. 
D.  J.  Clancey,  Officiating  District  Engineer. 

Mr.  D.  J.  Clancey,  Assistant  Engineer,  1st  grade,  who  was 
transfen-eil  to  Sibsagar,  and  appointed  to  officiate  as  District 
Engineer  of  that  district,  reported  his  arrival  at  Sibsagar  on  the 
afternoon  of  the  29th  .June  1888,  and  took  over  charge  of  tlie 
office  of  the  District  Engineer,  Sibsagar,  on  the  forenoon  of  tlie 
6th  July  1888,  and  the  management  of  the  Jorhat  State  Railway 
fi-om  Mr.  W.  McM.  Sweet,  District  Engineer  of  Sibsagar,  and 
Manager,  Jorhat  State  Railway,  on  the  afternoon  of  the  7th  July 
1888. 

Madras,  July  17, 1888. 

The  following  promotions  are  made  : — 

Mr.  J.  J.  Whiteley,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  with  effect  from  13th 
June  1888. 

Mr.  J.  H  Medlicott,  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
24th  June. 

Mr.  H.  E.  G.  Evans,  Executive  Engineer,  4th  grade,  sub. 
pro  tern.,  is  granted  furlough  on  medical  certificate  for  two 
days  in  extension  of  the  leave  granted  to  him  in  Public  Works 
Department  Notification  published  on  the  27th  September  1887. 

Punjab,  July  19,    1888. 

Mr.  W.  A.  Losmond,  Executive  Engineer,  is  transferred  tem- 
porarily from  the  Office  of  the  Engineer-in-Cluef,  Patiala  Railway, 
to  the  Patiala  Railwaj-  Division. 

Irrigation  Branch. 
Mr.  J.  T.  Farrant,  Executive  Engineer,  4th  grade,  temporary 
rank,  from  the  Ferozepore  Division,  Sirhind  Canal,  which  lie 
left  on  the  forenoon  of  the  18th  June  1888,  to  the  Patiala 
Di\'ision,  Sirhind  Canal,  which  he  joined  on  the  forenoon  of  the 
20th  idem. 

Bombay,  July  19, 1888. 

Major  W.  Osborn,  r.e..  Executive  Engineer,  1st  grade, 
is  allowed  furlough  on  medical  certificate  for  six  mouths  under 
Section  52  of  the  Civil  Leave  Code. 

N.-W.  P  and  Oudh,  July  21,  1888. 

Irrigation  Branch. 
With  reference  to  Notification  dated  20th  June   1888,    transfer- 
ing  him  to  the  3rd  Circle  of  Superintendence,  Mr.  J.  H.  A.  Ivens, 
Executive   Engineer,  4th   grade,    sub.  pro  tern.,  is   posted    to  the 
Eastern  Jumna  Canal. 

With  the  sanction  of  the  Government  of  India,  the  services  of 
Ml-.  A.  J.  Hughes,  Temporary  Superintending  Engineer,  3rd 
grade,  are  placed  at  the  disposal  of  the  Municipal  Department, 
North-Western  Provinces  and  Oudh. 

Buildings  and  Roads  Branch. 
Mr.  C.  H.  Holme,  Executive    Engineer,   4th   grade,  temporary 
rank,   is  appointed   District  Engineer,    Saharanpur,   iiice   Air.  J. 
Cleburne. 

Central  Ppovinces,  July  21, 1888. 
With  reference  to  Government  of  India,  Public  Works  Depart- 
nient,  Notification,  dated  25th  May  1888,  Colonel  J.  P.  Steel,  b.k.. 
Chief  Engineer  and  Secretary  to  the  Chief  Commissioner,  Central 
Provinces,  in  the  Public  Works  Department,  made  over  charge 
of  his  office,  on  the  afternoon  of  the  30th  ultimo,  to  Mr.  C.  S.  R. 
Palmer,  Assistant  Secretary,  as  a  temporary  measure. 

India,  July  21,  1888. 

In  continuation  of  Public  Works  Department  Notification  dated 
the  eth   June   1888,  Mr.  R.  D.    Perceval,  Assistant  Engineer,  1st 


grade,   State   Railways,   is   j)romoted  to  Executive  Engineer,   4th 
grade,  temporary  rank,  with  effect  from  the  6tli  January  1888. 

Military  Works  Department. 
Lieutenant  C.  E.  Norton,  r.e.,  Assistant  Engineer,  1st  grade, 
is  appointed  to  officiate  as  Executive  Engineer  of  the  Lucknow 
Division,  Military  Works,  witli  effect  from  1st  July  1888, 
during  the  absence  of  Captain  G.  Davidson,  R.E.,  on  privilege 
leave,  or  until  further  orders. 

Assam,  July  21, 1888. 

Under  the  authority  conveyed  in  Government  of  India's  letter 
dated  the  28th  June  1888,  Public  Works  Department  Notification, 
dated  the  11th  May  1882,  published  in  the  Assam  Gazette, 
dated  the  13th  idem,  autliorising  the  existing  distribution  of 
Public  Works  Department  executive  charges,  is  cancelled,  and  the 
following  re-distribution  is  hereby    sanctioned  : — 

(1)  Khasi  and  Jaintia  Hills,  including  Cherra-Companyganj 
State  Railwav. 

(2)  Garo  Hills. 
(.3)  Naga  Hills. 

(4)  Lakhimpur. 

(5)  Sibsagar,  including  Jorhat  State  Railway. 

(6)  Central  Assam,  comprising  Darrang  and  Nowgong. 

(7)  Lower  Assam,  comprising  Kamrup  and  Goalpara. 

(8)  Sylhet. 

(9)  Cachar. 

2.  The  following  postings  of  officers  to  the  new  divisions  are 
hereby  ordered  in  supersession  of  all  previous  postings  r — 

(1)  Kliasi  and  Jaintia  Hills. — Head-quarters,  Shillong — • 

Mr.  T.  H.  Jewett,  Executive  Eni;ineer,  3rd  grade,    sub.  piro  tern. 
to  the  charge  of  the  division. 
Mr.  E.  J.  Mitchell,  Assistant  Engineer,  1st  grade,  attached. 

(2)  Garo  Hills  — Head-quarters,  Tura — 

The  Deputy  Commissioner  to  have  charge  of  all  Public  Works 
pro  tent. 

(3)  Naga  Hills. — Head-quarters,  Kohima— 

Mr.  J.  T.  RoUo,  Executive  Engineer,  2nd  grade,    to    the    charge 
of  the  division. 
Mr.  W.  E.  Knight,  Apprentice  Engineer,  attached. 

(4)  Lakhimpur. — Head-qnarters,  Dibrugarh — 

Rai  Durga  Das  Das,  Bahadur,  Sub-Engineer,  1st  grade,  and 
honorary  Assistant  Engineer,  to  the  charge  of  the  division. 

(5)  Sibsagar. — Headquarters,  Sibsagar — 

Mr.  W.  McM.  Sweet,  Executive  Engineer,  4th  grade,  tem- 
porary, rank  to  the  charge  of  the  division. 

(6)  Central  Assam. — Head-quarters,  Tezpur — 

Rai  Bholanath  Dass,  Bahadur,  Executive  Engineer,  1st  grade,  to 
the  charge  of  the  division. 

Mr.  Bolinaryan  Borrah,  Executive  Engineer,  4tli  grade,  temi- 
poi-ary  rank,  attached  for  employment  at  Nowgong,  under  the 
Divisional  Executive  Engineer. 

(7)  Lower  Assam. — Head -quarters,  Gauhati — 

Mr.  O.  G.  Smart,  am.i.c.e.,  Executive  Engineer,  3rd  grade, 
sub.  pro  tem.,  to  the  charge  of  the  division. 

Brij  Mohanlal,  b.a.,  Rai  Sahib,  Assistant  Engineer,  1st  grade, 
attached  for  employment  at  Dhubri,  under  tlie  Divisional  Exe- 
cutive Engineer. 

(8)  Sylhet. — Head-quarters,  Sylhet — 

Mr.  D.  J.  Clancey,  Assistant  Engineer,  1st  grade,  to  the 
charge  of  the  division. 

Matadin  Sukul,  m.a.,  Rao  Sahib,  Assistant  Engineer,  3rd 
grade,  attatched. 

(9)  Cachar. — Head-quarters,  Silchar — 

Rai  Preonath  Banerji,  Bahadur,  Executive  Engineer,  3rd 
grade,  to  the  charge  of  the  division. 

Consequent  on  the  absence  on  sick  leave  of  Rai  Bliola  Nath  Dasa, 
Bahadur,  Executive  Engineer,  and  on  privilege  leave  of  Mr.  W. 
McM.  Sweet,  Executive  Engineer,  who  has  been  appointed  in 
above  Notification  to  the  Executive  charges  of  the  Central  Assam 
and  Sibsagar  divisions  respectively,  the  following  temporary  ar- 
rangements are  made  : — 

Mr.  Bolinaryan  Borrah,  Executive  Engineer,  4th  grade, 
tempoi-ary  rank,  to  have  temporary  executive  charge  of  the  Central 
Assam  Division. 

Mr.  D.  J.  Clancey,  Assistant  Engineer,  1st  grade,  at  present 
in  temporary  charge  of  Sib.sagar  and  the  Jorhat  State  Railway,  to 
continue  in  temporary  executive  charge  of  the  Sibsagar  Division. 

Mr.  R.E.  Nelson,  Executive  Engineer,  2nd  grade,  and  District 
Engineer,  Goalpara  District,  who  was  granted  furlough  for  nine 
months  in  orders  dated  30th  April  1888,  made  over  charge  of  the 
Goalpara  District  to  Rai  Sahib  Brij  Mohanlal,  Assistant  Engineer, 
on  the  afternoon  of  the  13th  July  1888. 

With  reference  to  the  above,  Rai  Sahib  Brij  Mohanlal,  B.A , 
Assistant  Engineer,  received  over  charge  of  the  Goalpara  District 
from  Mr.  R.  E.  Nelson,  Executive  Engineer,  on  the  afternoon  of  the 
13th  July  1888. 

Bengal,  July  25, 1888. 

With  reference  to  Notification  of  the  17th  June  1888,  Mr.  J.  T. 
Boase,  Executive  Engineer,  is  posted  to  the  office  of  the  Sujjerin- 
tending  Engineer.  Orissa  Circle,  which  he  joined  on  the  2nd 
instant. 


n 


INDIAN  ENGINEERING. 


[July  28,  '88. 


Inlhn  ^nginccving  }3atcnt  Jlctjistcr. 


RKCENT  BRITISH  PATENTS. 

COMBIMCD    0*S     ASD      COMrRBSSKD      AlR       ESOISKS.— £.      StfrOlf, 

BrMMiL— Thaaa  improvenieota  are  applicable  to  locomotives  which  are 
aaed  on  tnnwaym.  The  gaa  engine  is  conil.iii.-.l  « ith  the  compressed 
•fa-  eagiiM  in  »nch  «  «  "■  ?!">»  '•"•  .vliiulcrs  of  each  engine  are  covered 
with  wktar  jacket-  with  one  anotlicr;  the  water  is  caused 

to  circoIaM  bet»<-<  iis  of  a  pump,  for  the  purpose  of  coo'- 

ing  the  gaa  cyliiuler  iui,l  heatin^j  tlie  air  cylinder.  The  general  arrange- 
ment b  ihewn  in  the  actonipanying  figxire.  The  gas  motor  A  seryeg 
two  porpoMS,  re,,  to  actuate  tlie  air  cominessing pump  15,  and  to  drive 
the  pomp  P,  which  is  cnipl»ye.l  to  ^et  the  water  in  circulation.  The 
pomp  B  eompreiae*  the  air  into  the  rt-ceptacle  C,  whence  the  air  pass- 
es through  the  air  motor  1>  and  into  the  receptacle  0.  The  gaseous 
fuel  i«  coTTiposfd  of  compremed  air  and  tlie  vapour  of  n:>!>htha,  petro- 
leum, .  ■  IrocarboDS.  The  exhaust  gases  from  the  gas  motor 
A  pai-  scries  of  tul>cs  inside  the  vessel  J,  in  which  is  con- 
teiawi  tne  iiv.irocarlion  :  the  air  enters  at  K,  and  the  gaseous  mixture 
karee  at  L  for  the  imluction  valve  of  the  motor  A.  The  products  of 
combnsUon,  after  having  evaporated  the  fuel,  pa.ss  through  the  vessel 
M  and  pipe  .^  into  the  atmosphere,  and  an  asbestos  lining  is  lixed  inside 
the  ▼easel  M,  for  the  purpose  of  deadening  the  puff  of  the  engine. 
The  air  motor  D  is  provided  with  a  jacket  in  the  same  manner  as  the 


nai 
The 


rfffi^^Mi-W^. 


\  motor  A,  and  the  tube  E  F  connects  the  interior  of  the  two  jackets. 
.be  jacket  of  the  motor  D  is  connected  by  means  of  the  tubes  G  H 
with  the  pump  P,  whose  pressure  tulie  I  is  led  to  the  cooling  apparatus 
O.  The  water  of  the  two  jackets  is  sucked  into  the  apparatus  0  by  the 
cooling  action  of  the  exhaust  air  from  D.  The  air  leaving  the  cylinder 
of  the  air  motor  enters  through  the  tube  T-1  into  the  interior  of  0, 
and  eacapea  tlirough  the  tube  T-2,  and  the  water  sucked  by  the 
pump  P  through  the  pipe  G  H  from  the  cylinder  jackets  enters 
through  the  pipe  I  into  the  space  in  0  surrounding  the  pipes 
through  which  the  cold  air  passes  and  flows  off  through  the  pipe  J  to 
the  jacket  of  the  gas  motor.  To  compensate  for  the  gradual  loss  of 
cooling  water,  and  to  supplement  the  cooling  effect  of  tlie  vessels  O,  a 
■mall  cold  water  reservoir  R  is  arranged,  from  which  the  water  can  be 
let  direct  into  the  pipe  (t  H  through  the  pipe  U.  Three  claims  are 
made  for  the  combination  of  the  double  walled  cylinders  J)  A  with  the 
chamber  O  and  the  pump  P  for  the  purpose  of  keeping  up  a  constant 
circalation  of  the  cooling  water,  for  the  carburetter,  and  for  the  silent 
ezhaaat  i^>paratus  M,  as  Jescriljed.-  No.  4843.     Slst  March  1887. 

Pedestals  tor  Rotati.so  Shafts.— IT.  ffargreaves  <fc  J}.  Har- 
teood,  Bolton— The  object  of  this  invention  is  to  allow  for  the  self -ad- 
justment of  pedestals  in  order  to  reduce  the  strain  and  friction  due  to 
errors  of  level  or  alignment.  The  body  E  of  the  pedestal  is  provided 
with  a  vertical  stem  G  ;  the  under  side  of  the  stem  takes  the  form  of  a 


spherical  surface,  whose  centre  coincirlcs  with  that  of  the  bearing.  Tlie 
upper  side  of  the  bise  pUte  H  is  constructed  with  «  concave  suifiice  A, 
which  receives  the  convex  end  of  the  stem  G.  The  under  side  of  the 
hue  piste  H  is  formed  with  a  spherical  surface  I  struck  with  a  radius 
from  the  centre  of  the  pedesUl.  This  surface  bears  upon  the  disc  K, 
which  is  secure<l  to  the  j>ede«tal  and  to  the  base  plate.  The  base  plate 
hasa  slot  which  a<lmiU  the  projection  N  ;  the  slot  allows  the  adjustable 
part  of  the  pedesUl  to  swivel  longitudinally,  but  prcvente  it  tilting 
aterally.    The  snugs  F  sre  cast  on    the  body  E   of    the  pedestal,  and 


receive  the  bolts  D  by  which  the  cap  C  is  secured.  The  base  plate  H 
can  lie  provided  with  su  oil  dish  if  desired.  This  arrangement  of  the 
bearing  and  its  supports  allows  of  the  self-adjustment  of  the  bearing. 
Two  claims  are  made  for  this  bearing  and  for  another  modification. — 
No.  6329.     30th  April  1887. 
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DIAGRAMS 

(IK 

Scantlings,  Eolled  Iron  Beams,  Water  Velocities 

FOR 

Engineers  and  Estimators. 

r.Y 

J.  E.  HILTON,  M.I.C  E  ,  Ex.  Engf.,  P.  W.  D.,  India. 
Price  Ri.   1-S. 

Apply  to — BALL  &  CO.,  Lahore. 


WANTED. 

A  MAN,  native  or    otherwise,  experienced   in 
well  sinking  and  brick  work  generally  for 
the  Gambila  bridge  works. 

Apply,  sending  copies  of  testimonials,  to,  the 

EXECUTIVE  ENGINEER, 

Edwardesabad, 
Bannu  District, 

Panjab. 

(166) 

NOTICE. 

'T'ENDERS  are  invited  and  will  be  received  by  the 
•*■  Undersigned  up  to  the  31st  August  1888  for  the 
purchase  of  the  Hull  of  the  Government  Iron  Vessel 
'  Cafssandra  "  of  299i%^  tons,  Length  110  feet,  Breadth  25 
feet  and  Depth  13'  9". 

The  vessel  is  laying  off  the  Salt  Golah  Moorings, 
Howrah. 

For  further  i^articulars  applications  should  be  made  to 
the  Undersigned,  who  does  not  bind  himself  to  accept  the 
highest  or  any  tender. 

EATON  W.  PETLEY, 

0/f/.  Port  Officer  of  Calcutta. 
Calcutta  Port  Office  ;\ 
The  21.si  July  1888.     J 


REQUIRED— A  Superintendent  of  Works  for 
the  Cooch  Behar  State  Public  Works  De- 
partment.    Salary  Rs.   200  rising  to  Rs.  300. 

Only  experienced  men  with  the  best  references 
need  apply. 

Address — 

(165)       The  Supekintendent  of  the  State. 

WANTED 

AD  RAFTSMAN  and  Estimator.  Must  be  able 
to    finish   drawings    from    pencil    sketches. 
Pay  up  to  Rs.  90  according  to  qualification. 

Api^ly  to — 
The  Executive  Engineer, 
(159)  Sukkur  Bridge,  Sind. 
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ICE!    ICE!!    ICE!!! 

FOR     SALE. 

THREE  Ammonia  Machines,  Carres  system, 
2  of  1  ton  each,  1  of  ^  ton  capacity  with 
Steam  Engine,  Boiler  and  Ammonia  Still.  The 
•.Thole  for  cash.  The  above  are  second-hand  hav- 
ing been  at  work  4  or  5  years.  For  further 
particulars  apply  to 

P.  C.  RUBIE, 
LucKNOw  ;      "I     P.-Atty.  to  Liquidators, 
16th  June  1888.  j       General  Ice  Factory  Co,  Ld. 
(141) 


These  wheels  •■tq  XoiSEf.Ess  and  self-liibricating,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  them  are  eafiily  fixed  in  any  position,  aiiswer  equally  well  as 
Vertical  or  Horizontal  wheels,  and  run  perfectly  for  years  without  attention, 

(15 1)  Sola  Asrents.  SPENOER  &  Co.,  M^nnt  Road,  Madras. 


EAST    INDIAN    RAILWAY. 
FOR  SALE,  IN  GOOD  CONDITION. 

Steam  propelling  anchor  heave-up  boat,  with 
^-ton  steant  winch. 

T  ENGTH  59  feet,  beam  I3  feet,  depth  5i  feet, 
-*-!  specially  imported  for  Jubilee  Bridge  works 
at  a  cost  of  Rs.  19,110-4-10      Offers  invited. 

Full  particulars  on  application  to  the  Con- 
troller of  Stores,  E.  I.  Railway,  Fairlie  Place, 
Calcutta. 

D.  W.   CAMPBELL, 

Agent. 
Calcctta,  12«/i  July  1888.  (161) 

WANTED. 
A    GOOD  Estimator,  Salary  Rs.  100,  and  a  good 
**-     Draftsman,  Salary  Rs.  60  rising  to  Rs.  75. 
Apply  with  copies  of  testimonials  to — 

H.  F.  WHITE,  M.I.C.E., 

'  Superintending  Engineer, 

(153)  1st  Circle,  Rangoon. 


BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarrymeti, 
Mirzapur,  can  supply — 

Flagging        ..  ..  ■•  ■•     Rooring. 

Pillar  Bases  . .  . .  .  •  •  •     Coping. 

.\nd  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 


(158) 


4,  CUve  Ghat  Streets  Calcutta. 
Depot— Sulkea,  Calcutta. 


IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS,  ROADS,  BUNGALOW  GROUNDS,  PLANTATIONS,  &c. 

Awarded  Certificate  of  Merit  Calcutta  International  Exhibition,  1883-84. 

LARGELY  used  by  the  Indian  State  and  (Juaranteed  Railways,  combines  Strengtli,  Lightness,  and  Low  Cost.  Any  smart  native  can 
erect  it.  Cost  of  transport  per  mile  of  Railway  only  about  ,S  annas  per  mile  of  Fence.  Fencing  PostS,  Straining  Po.sts,  Galvanized 
Steel,  .Strand  Wire,  Galvanized  .Steel  Barb  Wire,  Wrought-iron  (Jates  of  all  sizes  with  Posts,  complete,  suitable  for  Railway  Level  Crossintrs, 
Plantations,  Bungalow  Grounds,  &c.  A  complete  Fence  with  Barb,  .Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground  of  any  shape,  or  for 
a  length  of  Road  or  Railway  supplied  ready  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 

R.  J.  GEORGE  &  CO.,  ENGINEERS, 

44,    Vardens  Road— St.  John's    Hifl,  Clnpham  Junction— London  S.    W.    and  Jubhuljiore,  India. 

T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND   METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Rolled  Iron  Joists  and  Girders, 


80 


INDIAN  ENGINEERING. 


[July  28,  '88. 


.A.XJOTIOJM    S^.A.IL-»-i    O:^' 

rtM&ell  L*nd  DvcUinT  Souse.  Uaflulshsd  aravln?  Dock.  'Wliirf,  Shads,  Birrioks  Oat-sfflses,  &e..  in  Rangoon. 

l"bc    uiuifi'si^ueil    li:ivi.'    l«?ea    (iivoioil    witli    iiisuuctiiius    t'l'oin    tlio   Kxecuti'ix    ti>    tlie    Kstiite    of  the     late 

Mr.   J.   MACRORY,  to  Sell  by  Public  Auction  on  28th  July 

7''..   ,■',,■!,  of  l/(f   mhinhle  L<tiiili(l  Properli/    hrhnqin;!  to  the  iihoro  Esltil,', 

SlTl  ATi:i»  AT  DDXNEKlkAW,  KAXWOON, 

COMPRISINi; 

1.  A  portion XiJ  SnbarhMl  allotment  Lot   No.   17  measuring  200    by  800  feet  with    an  iinlinislied  Dock   measuiing  420  by   56   feet 
•ad  iinolMS  with  S  g>ta«,  audi  g&tie  30  feet  by  9  inches  wide. 

2.  A   Wburf  complete   meaaaring   130  by   18  feet  leftding  to  the  above. 

a     Workihop  shetU  built  of  g»  vftniited  roof  and  walls  measuring  240  by  4r>  feet. 

4.    The   iab*t»n'.iallv   built  ilwelling  house  4ti   by  46    feet   « ith  a  portico  16  by  16  feet  ami  out-liouses  complete. 

&     The  OlCc«  and  Blacksmith 'a  .Shops   complete  with    tools,  S6  by  '20  feet,  with  galvanized  iron  roof. 

«.    Workmw's  .'.      '       •   !  so  by  26  feet  with  galvanized  iron  roof. 

GoTemment  m-'-  i'g   been  obtained  for  constructing  ths  dock,   it    affords  a  splendid   opportunity    to    Capitalists   to   invest 

tMr  mooAy  for  protii  .  ns 

The   want  of  a  dock  for  a  rising   place  like  Rangoon  has  long  been  felt,   which    the  late  Mr.  Macroi-y    endeavoured  to   supply,    but  was 
prrTTnte<l    by   his   tmlden  demise,    in   consequence  of   which  the  above  property  is  now  offered  for  sale. 

•  •»it  of  ii  i)er  cent,  to  be  paid  on  the  ilay  of   sale,  and  tlie  balance  within  one  month  from  date  of    sale. 
1*  at  purchaser's  risk  from  the  time  of  sale.  All  transfer  charges  to  be  borne  by    the  purchaser. 

.,  ^v-  — I  rn  .v;<  .nu  is  will  be  received  up  to  two  days  before  the  sale.  Any  information  required  by  intending  purcliasers  will  gladly  be  given  by 

RASGOOy.  ]B.A.I.*TH[iVZ.A.I«.    <SC    ^  O  2V, 

(157 )  ^  UCTI  n,\  75  E  Its. 

COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Tioenty-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMENT. 

Premiums  aft«r  deducting 
Re-iiwarmncea  ...    £769,265    0    0 

Intenat  ...  .      £  19,612    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Re.insurances,     £  79,229    0    0 

Tlio  Life  Fund  -was  increased  during  the  year  ty  0265,648  and  now  amounts  to  081,070,064. 

The  1  :  tlic  Cijipany  are  held  in  special  trust  by  Deed  of  .Settlement  and   Act  of   Parliament,   and  are  only  liable  for  Life 

CUiina.      '  -  al..<o  ►hare  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 

the  ancalico  >.  ai.iuu  uf  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  ths  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  ahmlute  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 


after  dedacting  Re- 
iosoraoces    .  ...     £443,587    0    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £175,118    0    0 

Interest  ...     £     8,294     0     0 

Losses  after  deducting  Re- 
insurances ..  £138,365    0    0 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss  ..     £18,545    0    0 


(39) 


C.    H.   OG BOURNE,   Manager  and  Underwriter. 


GRMT  V/EtSTSRN  HOTML, 

[29]  BOMBAY. 

MACHINEKV  /'"Ml     SPINDLE 

CVLINPER  I      jM  B.MCHING 

ENGINE  v.-'  I  I—  LUBRICATING 

Stocks  of  all  descriptions  always  in  hand.  Contiacts  at  reduced  rates. 


(134) 


KER    DODS    <t    Co.,  81,  Clive  Street. 


K.    T.    (^.    I3LKN1) 

HIGHLAND    WHISKY, 

Rs.  25  per  dozen. 

GISBORNE  &  CO., 

(t>7;        40,    &TTtA^T^T>. 

THOMSON  &  MYLNE'S 

PATENT  SUGAECAITS    MILLS. 

For  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &.  MYLNE, 

BEHKKA,   K    I.    RAILWAY ; 
or  6,  Commercial  Buildings,  Calcutta. 


(103) 


A    GREAT    WANT   SUPPLIED 


iw> 


lieaiMffted  14th  October  1878. 

CYLINDER  OIL. 

TUSNEa,  aoHaiSOiT  &  Co.,  Calcutta, 

Sol«  Agent*  for  Btngal. 


JEYES'  SANITARY  COMPOUNDS 

Thirty-one  Prize  Medals  and   First-clasH   Certificates 
Gold  Medal,  International  Exhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  .'i  single   case  of    illness  occurred  amongst  the  Native 

Artisans  employed  in  the  Exhibition  owing  to  their 

Quartei's  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  in  various  sized  Pachages  to  suit  the  convenience  of  Customers. 


Full  Directions  for  use  supplied  with  every  Package. 


N.B.—One  Gallon  of  .Teye.s'    Perfect  Purifier  Fluid   makes  one 
Hundred  Gallons  of  Disinfectant. 

DYCE  NICOL  &  CO., 
(142)  Sole  Agents,  Ccdeutta. 


Calcutta  Plumbing  &  Gas  Fitting  Establislinient. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

0.  D.  JONES, 

Mechanical  Engineer, 
Fbopsiktor, 


O08) 
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gioiicts. 


The  Office  of  Publication  of  inlitan  ©nginewing  is  at  the  "  Star 
Pebss,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Quarterly. 

Bs.  4 


Struts  o£  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  Ea.  12     ...     Es.  7 

Specimen  copy — Free;  Single  copy — One  Rupee. 

foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 


INDIAN  ENGINEERING. 

SATURDAY,  AUGUST  I,,  1888. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— D.  J.  Ketmer  &  Co.,  Whitefriar's  Street. 

NEW  YOBK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME. — Loescher  &  Co. 

STEAITS  SETTLEMENTS.—"  The  Straits  Times,"  Singapore. 

CHINA  AND   JAPAN. — Lane,    Crawford  &  Co.,  Hong-Kong, 

Shanghai,  and  Yokohama. 
JAVA.— G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA.— Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  (^barges  for  jHEdutrtisements. 

One  Page.  Half  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Page. 

Rs.  50     ...     Es.  30     ...     Es.  18     ...     Rs.  10      ...       Rs.  6. 

Double  these  rates  for  outside  front. 

An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

"Artesian  Borings  in  the  Sunderbunds." 

As  the  issues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  Rs,  2  per  copy.— Cash. 


CONTENTS. 


Page. 

Leaders  :— 

The  Western  Bengal  Rail- 
way Scheme 81 

A  Great  Problem  «...  82 

A  Suggestion  83 

Notes  and  Comments 85 

Current  News 87 

Letters  to  the  Editor  :— 

Indian  R.  Es.'   Pensions...  88 

Compulsory  Retirements...  88 

More  Jobbery 88 

Rose-Farming 88 

Government  KergtM  "Indian 

Engineering" 88 

The  Coming  Pump 88 

"  The  Unco  venanted  " 88 

Dubern's  Illuminator    88 


Page. 
General  Articles: — 

Telegrah  Office,  Calcutta...     90 

Notes  on  Navigation 90 

Paper     Manufacture     in 

Burma  91 

The  Sewerage  of  the  Fort 

of  Mysore   92 

Notes  on  the  Positive 
Cyanotype  Process  or 
Method  of  Reproducing 
with  Dark  Lines  on  a 
Clear  Ground,  Facsimile 
Copies  of  Drawings,  Plans 

and  Tracings  92 

Mining  in  Great  Britain  ...     96 
Notes  from  Home 96 

The  Gazettes  97 

Patent  Register  97 


THE  WESTERN  BENGAL  RAILWAY  SCHEME. 
Circumambient  air  is  full  of  promising  Railway 
projects :  the  times  are  ripe  for  them,  weary  of  waiting 
for  them  and  by  no  means  inclined  to  brook  denial  of 
their  fulfilment,  their  actual  tangible  embodiment  in 
iron  horses  and  steel  rails,  and  greased  wheels,  be  the 
much-discussed  rupee  valued  at  one  and  four  pence,  or  at 
some  decimal  of  four  farthings.  As  to  that  financial 
consideration,  experts  in  the  much-vexed  currency  question 
tell  us  that  the  only  means  left  us  of  galvanizing 
the  dead  and  gone  two-shilling  rupee  into  redemption 
from  death  beyond  the  grave  of  all  hope  is  promotion, 
creation,  of  an  export  trade ;  and  it  is  as  patent  that 
the  only  efficient  way  to  set  an  Indian  export  trade  on  its 
legs  is  to  make  railways  all  over  India — so  that  inter- 
communication may  be  secured  in  the  Mofussil,  and 
country  produce  may  be  conveyed  cheaply  and  expedi- 
tiously from  the  place  of  its  growth  to  the  nearest  port. 

That  is  one  thing  which  Sir  Bradford  Leslie's  proposed 
Western    Bengal   Railway  (the    motif    of  this    article) 
proposes  to  do,   inasmuch   as    it  would    afford  the   most 
direct   route  between   the   great  rice-producing  districts 
of   Beerbhoom,   Burdwan,     and    Benares,    and    provide 
them   with   a  suitable   sea    outlet   for    as    much   grain 
stuff   as   local   agriculturists   choose   to    raise   from    the 
land   they   live    in;   some    of    which    has    been   allow- 
ed to  lapse  into  jungle,     simply  because    if   crops   were 
grown   on  it,  they  could  not  be  got  to  the  coast,  or  to  any 
eligible    market,    unless    loaded    on    gharries    or    pack 
bullocks — methods    of     progression     that    would    take 
all  the  gilt    off  the  gingerbread   of  a    trade    venture. 
We    ought  rather   to    say — a  trade    folly — foredoomed 
because   of  extraneous  economic  conditions,  and  lack  of 
supplemental  controlling  agencies  to  result  in  loss  instead 
of  in  profit.     Again,  consumption  of  rice  as  a  staple  food, 
instead   of  atta,   is   steadily  increasing,  and   must  needs 
prove  a  valuable  item  of  Railway  traffic.  Let  the  Western 
Bengal   Railway  secure  it  in  timely  season,  Sir  Bradford 
Leslie  suggests,  noting  by  the  way  that  his  proposed  line 
would   furthermore   fulfil   a  great  want  in  providing  the 
important  towns   of  Kutwa,   Nuddea,   and  Khoolna  with 
Railway  communication  to  Calcutta,   and  the  upper  pro- 
vinces as  well.     His  argument  runs : — 

In  normal  seasons  the  average  through  goods  traffic 
between  Benares  and  Howrah  is  not  less  than  100,000  tons 
per  annum  ;  and  this  traffic,  which  would  properly  belong 
to  the  extension  of  the  Oudh  and  Rohilkhand  Railway,  is 
certain  to  increase,  consequent  on  the  opening  of  the 
Dufiferin  Bridge. 

At  the  average  rate  of  earnings  on  the  East  Indian 
Railway,  100,000  tons  carried  450  miles  would  produce 
14  lakhs  of  rupees. 

The  local  goods  traffic  from  the  rich  producing  districts 
of  Behar  and  Shahabad,  fertilized  by  the  Sone  irrigatioa 
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caDals,  would  bo  ver)-  valuable.  There  would  also  be 
«  large  traffic  in  lime  from  Rhotasgurh,  which  would  pro- 
bably superaedc  the  Kutni  and  Sylhet  lime  in  the 
Calcutta  market  The  rice  traffic  between  Ahmoodpore 
and  stations  below  and  Bemu^,  already  referred  to,  would 
be  another  source  of  revenue,  and  the  portion  of  the  line 
running  through  the  Burd>van  and  Nuddea  districts  would 
contribute  a  fiiir  amount  of  goods  traffic  both  up  and 
down.  On  the  whole,  the  local  goods  traffic  may  be 
assumed  at  not  less  than  Rs.  50  per  mile  per  week. 

Then,  as  to  passenger  traffic,  we  are  told  that,  since  the 
proposed  line  will  afford  an  absolutely  direct  route  both 
from  Upper  India  and  Lower  Bengal  to  the  much  fre- 
quented shrines  of  Baidyanath,  Gya,  and  Benares,  and 
since  it  also  invents  a  natural  outlet  for  the  coolie  emi- 
gration of  Chota-Nagpore,  passenger  traffic  cannot  fail 
to  be  abundant  It  will  be  added  to,  there  is  every  reason 
to  believe,  between  Kutwa  and  stations  below  that,  and 
the  terminus  at  Calcutta.  The  average  receipts  of  the 
East  Indian  Railway  from  passenger  traffic  are  not  less 
than  Rs.  160  per  mile  per  week,  says  Sir  Bradford  Leslie. 
On  the  Bengal  Division  they  are  very  much  greater.  It 
may  safely  be  assumed,  then,  that  the  passenger  traffic  on 
the  proposed  line  will  be  at  least  Rs.  100  per  mile  per 
week  ;  making  Rs.  150  per  mile  per  week  the  total  local 
traffic.  This  is  considerably  less  than  the  traffic  earnings 
of  the  Patna,  Gya,  and  Tarkessur  branches  of  the  East 
Indian  Railway — ^a  designedly  very  low  estimate  in  fact. 
Rs.  150  per  mile  per  week  would  yield  a  return  of  33  lakhs 
of  rupees  per  annum  on  the  425  miles  between  Mogul 
Serai  and  Hooghly.  "  With  working  expenses  at  40  per 
cent. — and  considering  the  advantage  of  being  part  of  a 
large  concern,  and  of  cheap  fuel  from  the  Bengal  coal- 
fields, they  should  not  exceed  this  ratio — a  traffic  of 
47  lakhs  would  yield  a  net  profit  of  28  lakhs."  Say,  7J 
per  cent  on  capital  outlay. 

The  proposed  line  is  by  no  means  intended  to  be  set 
up  as  a  rival  to  the  East  Indian,  contrariwise.  It  would  be 
to  some  extent  a  feeder  thereto,  and  Sir  Bradford  Leslie 
inclines  to  think  that  the  new  traffic  to  be  developed  by 
it  would  more  than  compensate  for  any  loss  of  through 
goods  between  Mogul  Serai  and  Howrah.  The  East 
Indian  Railway,  it  should  be  remembered,  follows  the 
course  of  the  Ganges,  which  forms  the  northern  boundary 
of  what  is  called  Western  Bengal — a  territory  of  60,000 
square  miles,  with  22  millions  of  inhabitants,  and  it  can- 
not reasonably  be  contended  that  this  large  country 
e•^ua\  in  area  and  population  to  England  and  Wales  com- 
bined, is  adequately  served  by  700  miles  of  East  Indian 
Railway,  ninning  hundreds  of  miles  away  from  some  of 
its  most  fertile  tracts.  It  is  suggested  that,  in  the  event 
of  the  East  Indian  Railway  being  breached  by  floods 
above  Luckee  Serai— a  contingency  of  not  unfrequent 
occurrence— the  relief  afforded  it  by  an  alternative  route 
for  its  traffic,  if  only  for  a  few  weeks  even,  would  com- 
pensate for  "  any  loss  of  traffic  it  might  sustain  for  many 
years." 

For    the  rest,  Sir  Bradford  Leslie's  name  carries  with 
it    almost  an  assurance    of   success;  is  about   the  best 


guarantee    of  success  the  proposed  Western  Bengal  line 
could  have.     Floreat ! 


A  GREAT  PROBLEM. 

The  long  expected  despatch  by  the  Imperial  Govem- 
Tnent  on  the  subject  of  sanitation  in  India,  which  was 
sent  home  for  the  approval  of  the  Secretary  of  State, 
has  received  his  sanction,  and  is  published  in  the  last) 
number  of  the  Gazette  of  India.  That  the  spirit  in 
which  the  despatch  is  conceived  is  commendable,  and 
that  the  development  of  the  policy  marks  an  important 
epoch  in  the  administration  of  the  country  will  hardly 
admit  of  any  doubt;  but  at  the  same  time  it  must 
be  said  that  the  execution  of  the  grand  project  is 
attended  with  serious,  if  not  insurmountable,  obstacles. 
To  confess  the  truth,  the  document  itself  gives  evidence 
of  this.  Of  the  impediments  in  carrying  out  the  neces- 
sary reforms,  first  and  foremost  stands  the  ignorance  of 
the  '  masses  '  and  their  conservative  habits.  This  is  an 
important  factor  in  a  consideration  of  the  question  and 
too  much  stress  cannot  be  laid  on  it.  We  know  from 
past  experience,  how  a  native  of  the  soil  is  wedded  to 
customs  invested  with  a  halo  of  venerable  antiquity,  and 
his  inherent  dislike  to  a  change  in  any  direction — in 
other  words,  custom  is  religion  in  the  East.  But  we  have 
also  lived  to  see  him  accept  the  inevitable  with  some 
sort  of  grace,  and  adopt  modes  and  practices  not  in 
harmony  \vith  preconceived  ideas.  As  the  advancing 
wave  of  education  penetrates  into  the  nooks  and  corners 
of  the  lower  grades  of  native  society,  the  bulwarks  of 
prejudice  are  gradually  but  steadily  giving  way  to  it 
But  without  stopping  here  to  predict  the  probable  period 
when  such  a  consummation  will  take  place,  let  us  face 
the  difficulty  under  existing  conditions. 

With  the  measures  calculated  to  promote  the  cause  of 
sanitation  are  intimately  associated  the  question  of 
executive  agencies  and  funds.  The  former  is  again 
divided  in  its  relation  to  urban  and  rural  areas.  With 
regard  to  the  first,  the  powers  conferred  on  Municipal 
Boards  have  been  greatly  amplified,  and  the  Municipal 
Acts  have  entrusted  to  them  larger  discretion  and  autho- 
rity to  enact  rules  and  bye-laws  for  sanitary  purposes ;  in 
fact,  a  duty  has  devolved  upon  them  of  providing  for  the 
sanitation  of  towns,  as  far  as  the  funds  at  their  disposal 
will  permit.  A  good  deal  of  independent  action  rests 
in  them.  In  the  case  of  rural  areas,  though  they  do 
not  enjoy  equal  powers,  they  might  yet  impose  taxation 
to  a  limited  extent,  and  may  raise  loans  under  Act  II.  of 
1879  for  .similar  purposes. 

With  a  view  of  assisting  Municipalities  and  other 
Local  Boards,  the  Government  of  ludia  proposes  that 
there  should  be  established  in  each  province  a  Sanitary 
Board  through  which  the  Local  Government  should 
operate,  and  which  under  its  orders  be  entrusted  with 
the  control  and  supervision  of  all  sanitary  works,  whether 
undertaken  in  urban  or  rural  areas.  These  Boards  to 
consist  of  an  officer  who  has  had  administrative  experi- 
ence, a  Sanitary  Commissioner  for  the  Province,  and  au 
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officer  of  the  Public  Works  Department,  who  is  also  an 
expert  in  Sanitary  Engineering,  assisted  by  three  non- 
official  members  appointed  by  the  local  Government. 

Now,  in  order  to  carry  out  any  effective  sanitary 
reforms,  it  is  necessary  that  the  requirements  of  each 
locality  should  be  as  far  as  possible  accurately  ascertained. 
The  Imperial  Government,  therefore,  refers  to  the  orders 
issued  by  the  Home  Department  on  Municipal  and  Local 
Board  reports  for  1885-86,  in  which  general  lines  are 
laid  down  on  which  the  future  action  of  local  bodies 
should  be  directed  in  promoting  sanitary  reforms.  To 
accomplish  this  a  suggestion  was  made  to  various  local 
Governments  to  make  a  sanitary  survey  of  each  Muni- 
cipality and  rural  area,  and  that  plans  and  estimates 
should  be  prepared  of  all  improvements  necessary  to  pro- 
vide each  town  or  village  with  .in  efficient  system  of 
Avater-supply,  drainage  and  conservancy.  In  the  opinion 
of  the  Government  of  India  the  most  important  are  the 
two  former,  and  they  may  be  most  effectively  dealt  with 
the  best  chance  of  active  support  and  sympathy  of  the 
people ;  especially  in  localities  in  which  public  works, 
such  as  Railways  and  canal  embankments  have  interfered 
with  the  outlet  of  water,  and  which  must,  as  a  matter  of 
course,  interfere  with  the  health  of  the  people. 

The  next  point  to  be  considered  is  the  raising  of  the 
■ways  and  means,  or  the  borrowing  powers  of  the  several 
Municipalities  to  obtain  funds  for  local  expenditure. 
Here  is  an  anomaly.  By  the  Madras,  Bengal,  and  Pun- 
jab Local  Boards'  Acts  power  is  given  to  them  to  raise 
funds,  a  provision  neglected  in  the  case  of  Bombay,  the 
North-Western  Provinces  and  Oudh.  This  the  Imperial 
Government  recommends  should  be  remedied  by  the 
Legislative  Councils  of  these  administrations.  But  what 
we  fail  to  understand  is,  how,  "  though  sufficient  money 
to  meet  the  current  expenditure  may  be  provided  in 
these  ways,  it  will  probably  bo  necessary  to  raise  addi- 
tional funds  for  the  execution  of  new  or  large  works.  It 
is,  indeed,  probable,  that  the  local  income  may  be  in- 
creased without  any  hardship  to  the  tax-payers."  Can 
this  be  done  without  levying  fresh  taxes  ?  We  fear  not, 
and  any  imposition  of  new  taxes  will  produce  discon- 
tent. 

In  a  cursory  review  of  the  .subject  we  have  been  obliged 
to  overlook  points  which  would  otherwise  be  worthy  of 
earnest  examination,  but  considering  that  we  have  al- 
ready exceeded  the  space  at  our  disposal,  we  will  merely 
refer  to  that  portion  of  the  despatch  which  deals  with 
the  subvention  of  sanitary  reforms  from  provincial 
resources  in  those  parts  of  urban  and  rural  areas,  where 
local  bodies  are  not  able  to  raise  loans  owing  to  their 
credit  not  being  established.  The  Indian  Government 
approves  of  such  help  being  offered  and  would  like  to  see 
provisions  made  for  them  in  the  Provincial  Budgets, 
when  it  could  be  done  along  with  other  demands  on  local 
Governments.  The  Imperial  Government  is  even  prepar- 
ed to  go  beyond  this,  and  where  there  are  "  exceptional 
•cases,  the  requirements  of  which  cannot  be  met  from 
local  or  provincial  resources  or  by  loans,"    it  will,  in  rare 


cases,  "  not  refuse  to  consider  the  applications  from  local 
Governments  in  the  interests  of  sanitary  improvements 
of  more  than  local  importance." 


A  SUGGESTION. 


III. 

There  is  one  other  point  which  we  desire  deferen- 
tially to  submit  to  the  consideration  of  the  Government. 
A  well  known  and  crying  want  of  the  country  is 
"  Technical  Education."  Under  this  head  may  be  classed 
a  very  wide  collection  of  items,  from  ordinary  carpentry 
to  the  highest  skill  of  Engineering ;  of  architectura 
knowledge,  from  ordinary  tasteful  domestic  architecture 
to  the  designing  of  public  buildings ;  from  house  paint- 
ing to  high  artistic  drawing  ;  from  the  brewing  and  dis- 
tilling of  country  liquor  to  the  refined  products  of 
modern  chemical  laboratories ;  and  from  the  weaving  of 
mats  to  the  manufacture  of  velvet  and  lace.  We  are 
at  present  concerned  with  the  first  two  only  of  these  arts. 
The  Engineering  Colleges  of  Roorkee,  Seebpore,  Madras, 
and  PooDa,  already  give  as  good  a  training  in  Civil 
Engineering  as  can  be  expected,  or  is  likely  to  serve  any 
useful  purpose  ;  while  both  Roorkee  and  Seebpore  give,  in 
addition,  to  those  who  wish,  a  very  fair  knowledge  of 
carpenters'  and  smiths'  work.  We  think  the  knowledge 
and  practice  imparted  in  these  branches  may,  however, 
be  improved  ;  at  any  rate,  they  may  be  supplemented  by 
a  practical  course  in  brick-making,  lime-burning,  cement 
manufucture,  ordinary  brickwork,  stone-quarrying 
and  cutting,  as  used  for  building  purposes,  and  stone 
masonry  ;  and  instructors  from  the  Public  Works  Depart- 
ment, well  versed  in  these  matters,  may  be  appointed  to 
impart  the  necessary  instruction ;  thus  relieving  the 
congestion,  not  indeed  in  the  higher  grades,  but,  in  the 
upper  subordinate  grades  of  P.  W.  officers,  some  of 
whom  have  long  and  varied  experience  and  draw  sala- 
ries which  iire  higher  than  those  of  Assistant  Engineers. 

As  regards  architecture,  we  consider  that  the  wants 
of  the  country  absolutely  need  the  institution  of 
professorial  chairs  for  this  branch — the  highest  develop- 
ment in  one  direction  it  may  rather  be  called  of 
the  Engineer's  profession.  Who  that  has  read  the  caustic 
remarks  of  foreign  visitors  to  India  on  our  ordinary 
P.  W.  Buildings ;  nay,  who  that  has  read  the  disparaging, 
and,  we  must  add  in  many  eases  deserved,  remarks  in  dis- 
paragement of  the  ordinary  productions  of  the  Indian 
Public  Works  in  the  "  Journal  of  Indian  Art,"  a  public- 
ation, by  the  way,  published  under  the  auspices  and  with 
the  authority  of  the  very  Government  of  India  whose 
Engineers  are  there  held  up  to  ridicule  as  Architects,  but 
must  have  felt  the  force  of  the  remarks,  and  wishei 
that  some  means  could  be  devised  by  which  an  architec- 
turally better  class  of  buildings  might  be  turned  out  ?  We 
go  further  ;  we  say  that  what  is  wanted  is  special  know- 
ledge in  architecture  of  the  West  and  special  knowledge 
in  Indian  and  Oriental  architecture.  The  field  of  architec- 
tural knowledge  is  too  wide  by  far,  and  the  forms  and  canons 
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of  Wtstem  and  of  Eastern  architecture  a  vast  deal  too 
different  for  one  professorial  chair  to  be  able  to  impart 
instniction,  which  will  be  useful,  instead  of  worse  than 
useless,  in  both  the  vastly  diverse  styles.  We  have  no 
desire  to  run  down  any  one,  least  of  all  deserving  and 
conscientiously  laborious  Engineers  of  the  Public  Works 
Department,  but  no  one  can  look  at  the  pretentious,  and 
nioet  expensive,  Muir  College  in  Allahabad,  without  being 
struck  with  the  conviction  that  some  more  technical  know- 
ledge of  Oriental  architectural  forms  and  devices  would 
have  given  us  a  building  which  need  have  feared  hostile 
criticism  from  no  artist,  foreign  or  English. 

The  fact  is,  the  few  Engineers  whieh  the  Government 
of  India  possesses,  who  are  also  Architects,  are  trained  up^ 
and  necessarily  trained  up,  and  familiar  with,  Western 
architechure,  and  with  Western  architecture  alone. 
Eafit«m,  and  more  especially  Indian  architecture,  is  an 
art  in  which  at  present  we  possess  but  few  experts. 
The  late  great  Dr.  James  Fergusson  was  a  critic,  and 
unfortunately  a  critic  only  and  nothing  more,  of  Indian 
architecture ;  he  was  not  an  Engineer  in  any  sense  of  the 
term,  and  as  Mr.  F.  S.  Growse,  c.s,  has  pithily  remarked, 
in  allusion  to  the  circumstance  of  his  having  never  built 
anything,  "  it  would  have  been  interesting  to  the  rest  of 
the  world  to  see  what  Mr.  Fergusson's  superior  unaided 
genius  could  erolve." 

But  to  be  an  Architect  a  man  must  of  necessity  be 
first  an  Engineer ;  not  a  great  Engineer  by  any  means, 
but  at  least  one  familiar  with  actual  building  operations 
and  with  the  principles  of  construction  and  stability, 
without  which  architecture  is  impossible. 

This  necessity  imposes  a  difficulty  in  getting  a  com- 
petent man  to  occupy  the  proposed  professorial  chair  of 
Indian  Architecture.  It  would  be  manifestly  absurd  to 
install,  as  professor  of  architecture,  a  man  who  never 
built  anything,  and  is  presumably  innocent  of  all  know- 
ledge of  the  ordinary  builder's  art. 

The  professorial  chair  for  Western  architecture  could 
be  filled  easily,  as  there  are  several  officers  in  the  Public 
Works  Department  now  whose  productions  prove  their 
familiarity  with  the  canons  of  Western  architecture; 
and  so  far  as  Seebpore  in  Bengal  is  concerned,  the  selec- 
tion could,  if  Government  chose,  be  with  confidence  left 
to  the  new  Chief  Engineer,  Mr.  E.  J.  Martin,  who,  as  an 
Architect,  has  proved  his  knowledge  and  ability  in  many 
a  public  building :  nor  as  regards  Roorkee  need  any  diffi- 
culty arise :  the  real  difficulty  would  be  in  selecting 
a  man  for  the  chair  of  Indian  architecture  :  it  would  be 
invidious  to  mention  names,  but  there  are  but  two  men 
in  India  who  could,  we  believe,  with  any  hope  of  success, 
fill  the  post. 

In  addition  to  these  appointments,  in  the  interest  of 
technical  education  in  India,  we  would,  for  the  training 
up  of  efficient  Engineering  and  architectural  draftsmen, 
recommend  the  enlargement,  by  the  appointment  of 
traincfl  Public  Works  draftsmen  as  teachers,  under  the 
various  Superintendents  of  the  Schools  of  Art  in  India, 
(we  believe  there  are  three,)  of  the  scope  of  instruction 
afforded  in  these  schools. 


If  our  suggestions  be  favourably  looked  upon,  there 
would  be  provided  for  at  once — 

(1)  Openings  for  the  employment  of  four  upper  subor- 
dinates, as  instructors  of  brick  and  lime  making,  masonry 
brickwork,  &c. ;  all  these  four  men  payable  from  educa- 
tional funds. 

(2)  Two  Engineer  Officers  fairly  conversant  with 
Western  architecture,  as  professors  of  Western  architec- 
ture ;  payable  from  educational  funds. 

(3)  Two  Engineer  Officers  conversant  with  Indian 
architecture,  as  professors  of  Indian  architecture  ;  payable 
from  educational  funds. 

(4)  Three  of  the  best  draftsmen,  as  teachers  of  Engi- 
neering drawing,  under  the  Superintendents  of  the  Schools 
of  Art. 

To  sum  up :  Our  suggestions  provide — 

(1)  The  Directorship  of  the  Archsological  Survey  of 
India  ;  payable  from  its  funds. 

(2)  Ten  appointments  for  Engineer  Officers,  in  the 
Archaeological  Department ;  to  be  paid  from  Archaeological 
Survey  funds. 

(3)  Two  appointments,  as  professors  of  Indian  archi- 
tecture, for  Engineer  Officers  ;  payable  from  educational 
funds. 

(4)  Two  appointments,  as  professors  of  Western  archi- 
tecture, for  Engineer  Officers  ;  payable  from  educational 
funds. 

(5)  Four  appointments  for  the  highly  paid  experi- 
enced upper  subordinate  Officers  of  the  P.  W.  D.,  as 
instructors  of  practical  work,  in  the  manufacture  of 
materials  for  the  Engineer,  and  their  use  in  building ; 
payable  from  educational  funds. 

(6)  Three  appointments  from  highest  class  of  drafts- 
men, as  teachers,  under  the  Superintendents  of  Schools  of 
Art  of  Engineering  drawing  and  plotting ;  payable  by  the 
Schools  of  Art,  the  scope  of  whose  usefulness  we  strongly 
recommend  should  be  increased. 

Lastly,  we  beg  to  point  out  that  the  two  professor- 
ships of  Indian  architecture  and  the  Directorship  would 
be  the  prize  appointments  to  incite  the  zeal  of  the  ten 
Engineer  Officers  of  the  Archaeological  Survey.  These  ten 
appointments  would  be  divided  into  five  for  Assistant  Engi- 
neers, and  five  for  Executive  Engineers  of  the  lower  grades ; 
while  of  the  two  higher  appointments,  to  which  these  men 
might  aspire,  the  two  professorships  of  Indian  architecture 
might  be  made  first  grade  Executive  Engineerships,  or 
lowest  grade  Superintending  Engineerships;  and  the 
Directorships  to  which,  in  their  turn,  the  two  professors 
might  aspire,  might  be  made  a  second  grade  Superin- 
tending Engincership  as  regards  pay  and  emoluments. 

The  two  professorships  of  Western  architecture  would 
naturally  be  filled  in  by  deserving  members  of  the  Public 
Works  Engineer  staff,  who  would,  in  due  course,  get 
re-absorbed  in  the  Public  Works  proper  as  the  time  for  their 
promotion  came  round  ;  their  places  being  filled  by  others. 

We  earnestly  commend  our  suggestion  to  the  considera- 
tion of  the  Engineers  of  the  Public  Works  Department, 
of  Engineers  in  general  and  of  the  Government  of 
India. 
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gioks  mih  Coinnients. 


Water- Works  for  Khatmandu. — Mr.  Finuimore 
Bengal  P.  W.  D.,  visits  Khatmandu  to  carry  out  a  scheme 
of  water-works  there. 

The  Trans-Caspian  Railway. — According  to  the  lat- 
est official  statement,  the  Trans-Caspian  Railway  cost  the 
Russian  Government  loss  than  four  million  roubles. 

■  At  Last  ! — It  is  believed  that  Mr.  R.  Woolley  will  leave 
London  about  the  14th  September  next,  when  he  will 
have  concluded  all  arrangements  for  forming  the  Nilgiri 
Railway  Company  and  for  starting,  the  construction  of 
the  line. 

"  Railway  Communication  with  Simla. — The  Kalka- 
Simla  Railway  proposals  have  fallen  through,  the  proposed 
concessions  being  unsatisfactory.  The  construction  of 
the  Umballa-Kalka  Railway  by  the  State  is  under  con- 
sideration. 

Duty  on  Explosives. — It  is  notified  in  the  Gazette 
that  no  fees  will  be  charged  for  licenses  granted  for  gun- 
powder and  fuses  in  reasonable  quantities  when  the  same 
are  required  for  blasting  purposes  in  connection  with  agri- 
cultural works  and  works  of  public  utility. 

•  Timber  Contracts  in  Burma. — Mr.  Ribbentrop, 
head  of  the  Indian  Forest  Department,  left  Simla  to-day 
for  Burma,  to  confer  with  the  Chief  Commissioner 
regarding  a  timber  contract  granted  to  the  Bombay- 
Burma  Trading  Corporation,  respecting  which  questions 
have  recently  been  asked  in  the  House  of  Commons. 

Madras  Municipality. — We  learn  that  Mr.  Cecil 
Scott,  Local  Fund  Engineer  of  Masulipatam,  will  act  as 
Vice-President  of  the  Madras  Municipality,  P.  W.  D. 
during  the  absence  of  Mr.  J.  A.  Jones  on  furlough.  Mr. 
Scott  acted  in  the  same  capacity  on  a  previous  occasion 
and  shewed  himself  in  every  way  to  be  a  good  locum 
ienens. 

Truth  Stranger  than  Fiction. — Labor  must  be 
cheap  and  plentiful  in  Arakan  when  we  see  the  Sandoway 
Municipality  advertising  for  a  Secretary  on  a  salary 
of  Rs.  .50  per  mensem.  He  is  expected  to  do  all  the 
clerical  work  connected  with  the  Municipality,  and 
generally  to  supervise  the  Public  Works  and  Conservancy, 
<&c.,  in  the  town. 

Superintendent,  Madras  Harbour  Works. — At  a 
meeting  of  the  Harbour  Trust  Board  it  was  resolved  by  a 
raajority,  that  Mr.  Thorowgood  be  allowed  to  draw  pay  up 
to  the  date  of  his  arrived  in  England,  according  to  the 
terms  of  his  original  engagement  with  the  Secretary  of 
State,  and  that  should  Government  approve,  the  Board 
are  willing  to  pay  his  passage  home. 

A  Doubtful  Experiment. — Mr.  Pyne,  the  Mechanical 
Engineer,  in  the  service  of  the  Amir  of  Kabul,  is  now  in 
England,  collecting  a  number  of  English  artizans,  chiefly 
gunmakers,  for  service  in  Abdur  Rahman's  workshops. 
That  the  high  wages  offered  will  tempt  this  class  of  men 
to  run  a  certain  amount  of  risk  is  quite  certain,  but  the 
issue  of  the  experiment  is  necessarily  somewhat  doubtful. 

Colonel  Luard,  r.e. — Nothing  has  recently  been  heard 
of  this  officer's  intentions.  It  is  known  that  he  was  asked 
to  accept  the  Chief  Engineership  of  Bengal,  but  it  is 
very  probable  that  with  his  sympathy  and  experience 
built  upon  many  years  of  Railway  work  he  will  not 
try  his  'prentice  hand'  in  provincial  work,  which  requires  a 
man  of  architectural  qualifications  like  the  present 
popular  Chief 


Tramway  Schemes. — The  Tramway  scheme  in 
Colombo  has  advanced  a  step  fiirther.  At  a  recent 
meeting  of  the  Colombo  Municipal  Council,  a  letter  from 
the  Colonial  Secretary  was  submitted  intimating  appro- 
val of  the  concessions  proposed  to  be  granted  in  regard 
to  the  proposed  tramway.  We  should  very  much  like 
to  know  what  further  has  been  done  in  regard  to  the 
proposed  tramway  for  Madras. 

The  Sewerage  of  Mysore  Fort.— In  this  connection 
a  Bangalore  paper  observes  that  the  City  of  Mysore  claims 
to  be  in  possession  of  a  complete  system  of  sewerage — 
at  present  the  only  one,  we  are  informed,  in  India — 
constructed  with  pipe  drains  throughout.  The  Fort  of 
Mysore,  containing  about  6,000  people,  has  been  sewered 
and  drained  at  a  cost  of  Rs.  2J  per  head  of  population, 
and  the  works  have  been  in  successful  operation  for  over 
a  year. 

Indian  Gold  Mining  Enterprise. — A  South  Indian 
papers  says  that  of  the  numerous  companies  floated  in 
the  year  1881,  to  search  for  gold  in  South  and  South- 
east Wynaad,  only  five  have  struggled  on  to  the 
present  time.  Mere  ghosts  of  what  they  were,  even 
these  are  making  little  or  no  pretence  to  develope  the 
mineral  wealth  of  which  they  once  were  accustomed  to 
boast.  Failure  as  regards  mining,  has  been  the  rule 
amongst  them,  and  in  this  respect  one  concern  deserves 
no  more  blame  than  another. 

The  Punjab  Steam  Thrashing  Company. — An 
enterprise,  with  its  head-quarters  at  Kurrachee  and 
Umritsar,  has  lately  been  started  for  the  working  of 
wheat-thrashing  and  cleaning  machines  in  the  Punjab. 
The  Punjab  Steam  Thrashing  Company  will  bring  the 
appliances  for  cleaning  wheat  within  the  reach  of 
cultivators  and  dealers.  The  machine  which  the 
Company  will  use  has  been  proved  to  be  capable  of 
doing  in  one  day  what  by  the  ordinary  native  process 
it  has  hitherto  taken  nine  days  to  accomplish. 

Under-Secretaryship,  Bengal  Irrigation 
Branch. — Since  Major  MacArthur,  r.e.,  took  up  the 
duties  of  Superintending  Engineer,  South- Western  Circle, 
it  appears  that  Mr.  G.  Shawe  has  been  carrying  on  the 
work  of  Under-Secretary  in  this  branch  in  addition  to  the 
responsibilities  attaching  to  his  substantive  post  as 
Executive  Engineer,  Circular  and  Eastern  Canals.  Can  this 
mean  that  there  is  not  sufficient  current  work  to  keep 
an  Under-Secretary  employed,  or  that  the  establishment 
in  the  Province  is  below  its  proper  strength  ?  Or  can 
it  be  that  the  Joint-Secretary  is  a  tower  of  strength  in 
himself  ? 


Civil  Engineers'  Pensions. — It  is  notified  that  all 
service,  whether  temporary  or  substantive,  will  be  counted 
as  service  towards  the  special  pension  of  Rs.  2,000  and 
Rs.  1,000  authorized  for  Civil  Engineers  in  1884,  but  the 
periods  passed  on  leave,  other  than  privilege  leave,  will 
be  excluded.  Periods  of  three  months  and  imder  during 
which  an  officer  merely  officiates  as  a  purely  temporary 
measure  will  not  count.  It  is  important,  however,  to  bear 
in  mind  that  these  extra  pensions  cannot  be  claimed  as  a 
matter  of  right,  but  that  they  will  only  be  granted  at  the 
discretion  of  the  Government  of  India,  as  rewards  of 
approved  service. 

Recent  Changes  and  the  Bengal  P.  W.  D. — We 
congratulate  Mr.  Nightingale  on  his  selection  to  assume 
charge   of  the    Eastern    Circle.     We  recently   acknow- 
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ledijed  his  special  clwms,  and  hope  to  see  him  con- 
tiuue  in  the  post  Mr.  King  at  present  holds  charge 
of  both  the  Patna  and  Bhagulpore  Inspectorships  of 
Local  Works,  probably  pending  the  decision  of  the 
Government  of  India  on  the  several  recent  acting 
appointments.  But  now-a-days  'plums'  are  few  and  far 
between,  and  there  should  be  a  little  less  niggartUy 
distribution  of  prizes— even  if  the  enjoyment  of  them 
cannot  but  be  brief 

Flooring  Tiles.— It  is  true  that  locally  made  tiles  in 
Bengal  similar  to  those  associated  with  the  names  of  Mm- 
ton,  Maw,  etc.,  arc  offered  in  the  market,  but  the  satisfac- 
tion which  the  English  tiles  give,  does  not  appear  to  have 
been  realized  from  the  tiles  made  in  India.  This  is  a 
great  pity,  because  one  would  expect  that  flooring  tiles 
would  supersede  matting  to  a  very  large  extent.  They 
form  a  cleaner,  cooler,  and  certainly  more  ornamental  floor ; 
and  in  Europe  are  now  largely  used  for  wall  decoration, 
as  well  as  for  flooring.  Messrs.  Burn  and  Co.  appear  to 
have  turned  their  attention  of  late  to  this  class  of  goods, 
and  we  hope  to  see  them  turn  out  strong  well-shaped  tiles, 
of  clear  and  lasting  color,  and  in  well  arranged  patterns. 

Mr.  Standish  Lee. — A  contemporary  observes  that 
it  would  be  curious  to  know  how  many  officials  of  the 
P.  W.  D.,  among  them  the  very  superior  R.  E.,  sent  in 
E63a}-8  on  the  Bangalore  Drainage  Scheme.  And  it  is 
still  more  curious  to  find  that  not  a  single  Government- 
paid  man  has  been  able  to  cope  \vith  Mr.  Lee.  Mr.  Stand- 
ish Lee  passed  out  from  the  Madras  Engineering  College, 
as  an  Overseer,  and  after  some  years  became  Executive 
Engineer  of  the  Madras  Municipality,  which  he  left  to 
settle  down  in  Bangalore.  He  is  a  man  of  a  very  specu- 
lative turn  of  mind,  and  started  a  woollen  industry  at 
Bangalore.  Notwithstanding  all  this,  Mr.  Lee  seems  not 
to  have  forgotten  his  Engineering  experience,  and  here 
we  behold  him  at  the  top  of  the  list  of  essayists. 

Water-Supply  in  the  N.-W.  P.  and  Oudh.— The 
Lieutenant-Governor  has  lost  no  time  in  giving  practical 
effect  to  his  Resolution  on  the  subject  of  the  water- 
supply  of  the  four  largest  towns  in  these  Provinces,  which 
appears  in  the  last  issue  of  the  Provincial  Gazette.  Mr. 
A.  J.  Hughes,  Superintending  Engineer,  has  already 
arrived  in  Allahabad  with  a  view  to  consulting  with, 
and  advising,  the  Municipality,  and  also,  framing 
the  preliminaries  of  projects  for  water-supply  and 
drainage  for  that  city  and  station.  The  Mimicipa- 
lity  has  got  the  twelve  lakhs  of  rupees  it  asked  for,  but 
the  Government  has  been  careful  to  intimate  that  all 
expenditure  in  excess  will  be  borne  without  relief  from 
the  provincial  funds.  The  water  for  the  Allahabad 
supply  will,  we  have  the  best  authority  for  stating,  be 
taken  from  the  Jumna. 

The  Siame.se  Railway. — By  last  advices  from  Siam, 
four  more  Engineers  have  started  for  that  country  in  con- 
nection with  Sir  Andrew  Clarke's  Railway  projects  in  that 
quart<ir.  No  doubt,  the  Railway,  when  made,  will  give  a 
much  desired  impetus  t(j  the  tra<le  of  Siam,  and  will  mate- 
rially advantage  commercial  interests  by  extension  in  the 
direction  of  China  But  it  should  be  borne  in  mind  that 
the  King  of  Siam  has  as  yet  given  no  concession  for 
carrying  out  the  scheme.  Sir  Andrew  Clarke  himself 
was  careful  to  explain  that  the  Siamese  Government  had 
merely  taken  the  matter  into  consideration.  All  he  had 
Bccured  was  permission  to  carry  on  preliminary  surveys 
and  inquiries.     It  is  to  be  hoped,  in  the  interests  of  Siam, 


that  the  surveys  in  hand  will  so  prove  the  business  prac- 
ticability of  Sir  Andrew  Clarke's  scheme  as  to  admit  of  a 
Siamese  State  guarantee. 

Hindu  Hostel,  Calcutta. — We  learn  that  this  Hostel 
has  not  escaped  the  fate  which  befolls  nearly  all  buildings 
in  Calcutta — the  inevitable  crack  has  appeared,  in  spite  of 
well  constructed  foundations  and  substantially  built 
plinth  and  walls.  Anyone,  however,  who  has  laid  founda- 
tions in  Calcutta,  knows  how  unreliable  the  soil  is — how 
invariably  it  happens  that  strips  of  loose  earth  and  rubbish 
cut  through  what  would  othermse  be  firm  and  even  soil, 
and  although  every  precaution  be  taken  of  building  upon 
a  thick  concrete  bed,  of  regulating  the  spread  of  footings 
according  to  the  weight  to  be  carried,  and  by  special  mea- 
sures at  the  troublesome  spots,  the  break  of  unifonnity 
is  quite  sufficient  to  cause  cracks  without  necessarily 
endangering  a  structure.  We  have  ascertained  that  the 
foundations  of  the  Hostel  were  designed  so  as  to  press 
nowhere  with  a  greater  load  than  a  ton  per  square  foot, 
that  as  good  materials  were  used,  and  that  they  were  as 
well  put  together,  as  in  any  structure  now  standing  in 
the  City. 

Rawalpindi  Cantonment  Water-Supply. — Dr.  Tan- 
ner's question  in  the  House  as  to  whether  the  native  in- 
habitants of  the  city  of  Rawalpindi  were  now  supplied  with 
fresh  water  at  all  seasons  of  the  year,  which  was  brought 
from  the  River  Rawal  by  pipes  laid  underground,  a  distance 
of  seven  miles,  into  the  city,  while  the  cantonments,  distant 
about  a  mile  from  the  city,  were  obliged  to  draw  wate^ 
from  wells,  the  majority  of  which  ran  dry  in  the  hot 
season,  is  evidently  stirring  some  people  up.  The  authori- 
ties are  now  busily  engaged  in  considering  the  proposed 
exten.sion  of  the  city  water-works  to  the  cantonments 
The  matter  has  been  occupying  public  attention  since 
the  opening  of  the  city  water-works  in  March  1887. 
The  terms  offered  b}'  the  Municipal  Committee  for  water- 
supply  to  cantonments  appear  to  be  very  generous, 
seeing  that  for  one  lakh  of  rupees  the  Military  Department 
are  to  share  works  that  have  cost  three  times  that  sum 
to  date,  and  they  are  offered  free  control  of  the  whole 
work  in  future. 

Moore's  Patent  Sleeper.— Mr.  G.  E.  Moore, Deputy 
Consulting  Engineer  for  Railways,  Calcutta,  has  recently 
patented  a  sleeper  which  promises  to  take  a  prominent 
place  among  the  many  varieties  of  this  very  important 
item  of  Railway  construction  and  maintenance.  The 
sleeper  consists  of  two  chairs,  each  of  which  is  formed  of 
a  bed-plate,  with  two  brackets  so  cast  upon  it  as  to 
support  the  rail  on  both  sides :  but  by  not  placing  the 
brackets  directly  opposite  each  other,  Mr.  Moore  succeeds. 
in  doing  away  with  a  large  number  of  loose  parts.  The 
rail  is  laid  on  the  chair  in  a  skew  position — or  the  chair- 
is  set  imder  the  rail  in  that  manner,  and  when  made 
square  the  brackets  on  the  chair  clip  the  rail  and  the  square 
position  is  kept  by  using  ordinary  fish-bolts  to  attach 
the  rail  to  the  brackets.  The  simplicity  of  this  form  of 
sleeper  is  beyond  question,  and  it  is  only  a  matter  of  trial . 
as  to  whether  it  is  not  destined  to  supersede  most 
other  varieties.  It  will,  of  course,  from  its  simplicity  and 
the  genuineness  of  its  parts,  be  cheaper  both  in  material 
and  in  the  labor  of  fixing. 

The  Fifty- Year  Rule.— We  know  that  there  is  a  very ' 
general    feeling   among,  not   only    those    who    would  be 
affected   by   this   rule,  but   also    among   those  who  look 
upon   the   rights  and  wrongs  of  the  case,  that  this  rule  is 
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iniquitous.  It  is  not  denied  that  it  is  a  legitimate 
course  open  to  the  Government  to  meet  the  exigencies  of 
the  time  being  to  get  rid  at  that  age  of  men  who  have 
become  unfitted  for  work ;  but  it  surely  is  a  clear  instance 
where  compensation  may  be  fairly  expected.  Some 
distinction  may  rightly  be  made  between  those  who 
have  erred  in  their  career  and  thus  made  themselves 
unserviceable  to  Government,  and  those  who  through  ill- 
health  or  for  other  uncontrollable  reason  have  become  un- 
fitted for  work.  Otherwise  Government  stultifies  itself.  It 
admits  having  from  time  to  time  made  very  gross  mistakes 
in  securing  the  services  of  incompetent  men.  The  men 
affected  must  presumably  nearly  all  have  been  reported 
and  considered  competent  when  engaged,  and  only  the 
force  of  circumstances  and  the  effects  of  the  climate 
have  sapped  their  energies  and  intellects. 

Sanitation  in  India. — The  resolution  of  the  Home 
Department  on  sanitation  in  India — dealt  with  elsewhere — 
points  out  that  the  chief  reasons  why  more  active  efforts 
have  not  been  made  yet  to  promote  sanitation  are  the 
want  of  funds  and  the  absence  of  a  suitable  agency.  The 
latter  is  now  partially  supplied  by  the  creation  of  local 
and  Municipal  boards,  and  the  principal  points  to  which 
the  attention  of  these  bodies  should  be  directed  in  the 
matter  of  sanitation  are  pure  water,  drainage,  and  con- 
servancy. To  assist  them  there  will  be  appointed  in  each 
province  a  Sanitary  Board  consisting  of  a  Sanitary 
Commissioner,  a  Public  Works  officer,  an  administrative 
officer,  and  a  certain  number  of  non-officials.  This  Board 
will  undertake  the  sanitary  survey  of  towns  and  rural 
areas,  and  will  advise  and  direct  sanitary  operations.  As 
regards  pecuniary  aid  the  local  Governments  will  be 
authorised  to  raise  a  loan  fund,  from  which  the  local 
bodies  will  be  allowed  to  borrow  for  sanitary  purposes 
where  improvements  of  great  magnitude  are  to  be  under- 
taken. Local  bodies  may  come  direct  to  the  Govenment 
of  India,  and  poor  local  areas  \n\l  in  certain  exceptional 
cases  receive  free  grants  of  money  from  local  Govern- 
ments. 

Public  Offices  in  Bengal. — The  steady  progress 
made  during  the  last  seven  or  eight  years  in  the  provision 
of  public  offices  and  courts  in  Bengal  is  still  maintained, 
and  every  year  sees  some  of  the  smaller  comparatively  un- 
known towns  provided  with  Munsifs'  Courts,  &c.  The  prin- 
cipal structures  which  are  now  receiving  attention  are — 
Combined  Public  Offices  in  large  stations  ;  Collectorates  ; 
Judges'  Cutcherries ;  Subdivisional  Courts  and  Offices ; 
Subdivisional  Officers'  Residences  ;  Munsifs'  Courts  ;  Com- 
bined Post  &  Telegraph  Offices;  Residences  for  Offi- 
cials ;  Schools  and  Lock-ups.  Nearly  all  the  second-rate 
towns  are  now  provided,  though  in  several  cases  the 
accommodation  is  far  from  appropriate.  Khoolna  is 
one  of  the  newly  created  Collectorates  and  judicial 
centres,  and  has  rapidly  assumed  an  importance  quite 
unexampled.  The  steady  attention  given  to  it  has 
allowed  of  its  being  laid  out  and  constructed  as  far  as  it 
goes  as  a  model  town.  Chittagong  is  about  to  have  what 
will  prove  a  very  important  feature  of  the  town,  vis.,  a 
block  of  Public  Offices  on  the  crest  of  that  prominent 
hill  known  as  Fairy  Hill.  Serampore  will  probably 
before  long  have  a  set  of  offices  for  which  a  very  favorable 
site  on  the  river  bank  is  available.  If  this  policy  is 
steadily  maintained,  Bengal  will  in  the  course  'of  a  few 
years  have  reason  to  be  proud  of  its  conveniences  in  the 
shape  of  public  courts  and  offices.  ■■ 


Current  |UU)S. 


A  Home  paper  announces  that  the  law  costs  in  the  Deccan 
Mines  Inquiry  already  come  to  £40,000. 

The  survey  of  the  Sind,  Delhi  and  Bajputana  projected  Rail- 
way will,  it  IS  reported,  commence  after  the  rains. 

The  Sind  Arts  College  has  secured  the  services  of  Mr.  Moses  J. 
Jackson,  M.A.,  Oxen,  and  D.  Sc.  Lond.,  as  Principal  in  succession 
to  Dr.  Walmsley. 

Mr.  C.  Chambers,  F.E.S.,  Director  of  the  Government  Observa- 
tory at  Colaba,  Bombay,  takes  privilege  leave  of  absence  for  three 
months.  Mr.  F.  Chambers  acts  for  him. 

It  has  been  decided  to  construct  a  pipe  for  the  conveyance  of 
petroleum  from  Khatun  to  Sibi,  a  distance  of  about  forty  miles. 
The  cost  is  estimated  at  2J  lakhs  of  rupees. 

Captain  Heathcote,  RE,  on  vacating  his  apjx)intment  as 
officiating  Inspector  of  Army  Signalling,  Bengal,  will  be  posted 
to  the  Eawlpindi   Command,  Military  Works. 

The  Madras  Fine  Arts  Society  intends  to  hold,  about  the  15th 
January  next,  an  exhibition  of  pictures  and  other  works  of  art, 
and  Special  Industries.     Twenty-eight  prizes  will  be  offered. 

Brigade  Surgeox  J.  Richardson,  Sanitary  Commissioner  in  the 
North-West  Provinces,  is  granted  leave  for  six  months,  and 
Surgeon  S.  J.  Thomson  officiates  as  Sanitary  Commissioner  during 
his  absence. 

The  Bombay  Government  are  making  inquiries  into  the  ques- 
tion of  the  employment  of  women  and  cliildren  in  local  mills,  the 
hours  of  work,  and  the  age  at  which  such  persons  are  admitted 
to  the  factories. 

More  than  eight-and-a-half  inches  of  rain  fell  in  Allahabad 
during  the  four-and-twenty  hours  ending  at  8  a.m.  on  the  morn- 
ing of  the  25th  July,  a  downpour  which  has  been  only  once  or 
twice  surpassed  during  the  past  twenty  yeara. 

It  is  now  settled  that  Colonel  J.  Stewart,  Superintendent  of 
the  Saddle  and  Harness  Factory  at  Cawnpore,  will  not  return  to 
India.  Major  Baddeley,  R.A.,  who  is  officiating  for  him,  will,  it 
may  be  safely  concluded,  obtain  the  substantive  appointment. 

The  Government  of  India  has  sanctioned  the  rate  for  the  half 
cost  of  clearance  of  the  Indus  Canals  in  the  Dera  Ghazi  Khan 
District,  levied  from  landowners,  being  fixed  at  Rs.  54,000  per 
annum  for  a  term  of  five  years  beginning  with  the  1st  April 
last. 

As  Colonel  R.  G.  Woodthorpe,  r.e.,  who  succeeds  Colonel 
M.  S.  Bell,  R.E.,  as  Depnty  Quartermaster-General,  Intelligence 
Branch,  will  be  detained  in  England  until  October  next,  the 
officiating  appointment  will  fall  to  Major  H.  A.  Sawyer,  Bengal 
Staff  Corps. 

Not  only  the  new  Town  Hall  at  Simla,  but  the  new  Viceregal 
Lodge  has,  it  seems,  suffered  severely  from  the  recent  heavy  rains. 
The  roof  of  the  new  Palace  has  leaked  to  such  an  extent  that  the 
proposed  occupation  is  likely  to  be  postponed  again  for  a  few 
days,  until  repairs  are  effected. 

The  Controller  of  Military  Accounts,  Bengal,  has,  in  reply  to 
a  reference  made  to  him  by  the  Commissary  Genei-al-in-Chief, 
intimated  that  English  padlocks  supplied  by  the  Commissariat 
Department  for  dooi-s,  windows,  &c.,  in  hospitals  and  for  magazines 
and  forts  may  be  purchased  locally. 

The  Departmental  Committee  appointed  to  inquire  into  the 
circumstances  under  which  the  Jubbulpore  mail-train  was  derail- 
ed near  Nasik  has  come  to  the  conclusion  that  a  rail  was  removed 
maliciously  from  the  up  line  by  some  person  or  persons  who  up 
to  the  present  have  not  been  arrested. 

An  attack  was  made  on  the  26th  instant  upon  a  party  of  Hazara 
coolies  working  on  the  Khojak  Railway.  The  men  were  engaged 
on  the  roadway  two  miles  beyond  Chaman  when  a  number  of 
Afghans  set  upon  them.  Two  Hazaras  were  killed,  and  one 
wounded.     The  bodies  were  brought  into  the  Engineer's  camp. 

The  bridge  which  spans  the  gates  of  the  Victoria  Dock,  Bombay, 
was  somewhat  seriously  damaged  by  the  Italian  steamer  running 
into  it.  The  damage  to  the  bridge  and  gate  is  estimated  at 
Ks.  5,000.  The  bridge  will  have  to  be  removed,  and  Mr.  Walke,  the 
Dock  Master,  is  of  opinion  that  it  will  be  fully  a  month  before  it 
will  be  in  position  again. 

The  Burma  State  Railway  loses,  for  the  time  being,  two  officers, 
viz.,  Mr.  F.  L.  Brown,  the  Examiner  of  Accounts,  and  Mr.  Rigg, 
the  Deputy  Manager,  both  of  whom  are  gone  on  leave.  Mr. 
Johns  acts  for  Mr.  Brown  as  Examiner  of  Accounts,  and  Mr. 
Hogarth,  in  addition  to  his  own  duties,  as  Personal  Assistant  to 
the  Engineer-in-Chief,  will  have  to  do  the  work  of  Mr.  Rigg. 
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A  KMTiito  of  the  silk  eloUi-weavere  in  the  city  of  Poona  was 
held  U»t  week,  when  it  was  resolveii  that  no  weaver  shoiiUl  use 
BmlMV  «ilk  in  the  uiamifacture  of  silk  cloth,  but  should  employ 
countiy-mikle  silk  in  its  8te*d.  A  written  agreement  to  tlie 
»bo\-e  eHect  wm  entere.1  iuUs  ami  it  was  provided  that  any 
infringement  of  the  rule  made  tlie  ivi-s.-u^;  liable  to  a  hne  of  tifty 
nipeetL 

The  D»rieeling  pujwr  r^ixirts  that  the  late  heavy  rains  in  and 
B«*r  Darjeelins  have  c*u«e«l  more  than  one  slip  on  the  railroad, 
^ad   ■  It  one  time  that  |)assengers  could  not  be  earn- 

^j    ,  j.iri    without    delay   and   iuoonvenience, 

notice  to   tliit 
w*»  put  on  ;  thf    -   ] 


mnning  ail  right  .-uid  to  time. 


n    witnoiu    aeiay    iuiu    iiKuiMeuiiniir,    and 
w  i-i    is8ue<l.     A  little  extra  energy,  however, 
were    cleareil  away  ;  and    the  trains    have 


Jcttcus  to  the  Oitor. 


Th*  Editor  denra  it  to  be  dittiHctlg  underttood  that  h»  does  not  hold 
liiauelf  ntpotuibU  for  the  opinion*  txpreisedhy  correspondents.'] 


INDIAN  R.  ES.'  PENSIONS. 

SiR^ Oui  vou  or  any  of  your  readers  give  me   the  date   of  the 

Circular  in  1886  or  1887  allmittiug  R  Es."  to  Staff  Corps  sterling 


pff"""* 


Q. 


COMPULSORY  RETIREMENTS. 

Sir,— Qin  yon  tell  me  when  the  60  years'  rule  was  first  intro- 
duced ?  I  auk  the  question  as  I  have  lately  heard  it  stated,  on  high 
authoritv,  that  CJovemment  always  had  the  option  of  compulacr- 
ily  retiring   Executive  Engineers  at  tliat  age.     /  think  the  rule 

u  of  very  recent  date. 

Trebor. 


THE  COMING  PUMP. 

Sir,— The  mining  community  this  side  of  India  is  in  throes  in 
consequence  of  the  announcement  that  a  u-dl-known  Hydraulic 
Eiifineer  is  iust  now  engaged  in  perfecting  a  pump  which  is 
destined  to  shelve  those  already  in  the  market,  and  revolutionize 
the  hitherto  accepted  theory  and  practice  of  Hydraulic  Engineer- 
ing. I  cannot  recall  to  my  memory  the  name  of  this  rara  avts 
nor  the  principle  which  is  supposed  to  form  the  basis  of  the 
wonderful  pump.  The  shadowy  impression  received  from  a 
"entlenian  wlio  seemed  to  know  all  about  it,  however,  enables  me 
to  describe  it  to  the  best  of  mv  memory.  The  pumj)  in  question  is 
said  to  be  one  in  which  a  xmaller  body  of  water  nii<ler  pressure 
raises  a  larger  one— unlike  a  hydraulic  ram,  in  which  the  condi- 
tions are  opposite.  ,     .      ,   ^         .  ,.  i     ^.  i 

This  wonderful  result  is  obtained,  I  am  told,  by  the  supplemen- 
tal pressure  imparted  to  the  descending  or  forcing  column  of 
water  by  a  surface  steam  force  pump,  to  force  an  ascending  column 
of  water  which  acquires  volume  in  excess  of  the  forcing  column 
in  the  proportion  of  9  to  1  by  vacuum  formed  at  the  foot  of  the 
pump  as  in  onlinary  numps,  or  to  put  it  more  clearly,  the  action 
will  be  somewhat  like  that  of  an  injector. 

I  wish  this  intrepid  Engineer  success  ;  but,  judging  from  the 
salient  features  of  the  jnimp  as  projected  above,  he  will  find  the 
infallable  laws  of  hydraulic  a  negative  factor  in  the  perfection 
and  performance  of  his  pump. 

Raniganj. 


Lift-Pomp. 


MORE  JOBBERY. 
SitL,— Apropos    of  the   recent  articles  in   your     paper  on   the 
SuMi-Pishin   Railway,   Captain   B.   Scott,   R.E.,  c.i.e.,  has  at   last 
reaped  his  reward  "for  his  serv-ices  on  that  line,  and 
the   '■•' 
of  pi 
•ere  I 


for  his  ser\'ice8  on  that  line,  and  as  usual  at 
if  less  fortunate  Civil  Engineers.  In  the  last  list 
II  the  Railway  Branch,  Captain  B.  Scott  supersedes 
who  were  previously  senior  to  him 


It  i«  couHoling  to  know  that  merit  sometimes  meets  with  re- 
cognition even  when  an  apparent  act  of  injustice  has  to  be 
committed. 

C.  E. 


ROSE  FARMING. 

Sir, — Referring  to  vour  notes  on  Hose-farming,  in  a  recent 
imae  of  vour  Journal,  1  sliall  be  verv  thankful  to  you  for  such 
information  on  the  subject  as  would  enable  me  to  start  an  ex- 
fieriroental  R/^e-farm.  Since  last  year,  I  have  been  thinking  of 
<loiug  8o,  but  want  of  piactical  advice  has  deterred  me  from 
carr- ' "•  v.\y  plans  hitherto. 

T'  if  [Mjints  on  which  I  seek  information  are  : — 

(I.,  ...  :.  is  the  Iwst  spot  in  India  for  Rose-farming — especial- 
ly whether  Kashmir  or  Haairibaj;li  would  answer? 

(i)— Which  is  the  l>est  variety  of  Rfme  for  yielding  perfumery  ? 

(3w)- Which  wouUl  be  most  profitable — manufacturing  ("a^  Otto 
and  RuBe-water — or  (b)  essence  of  Rose  for  the  handkerchief  ? 

(4.)^Which  is  the  l)est  Wik  that  gives  piactical  instructions 
for  extracting  ita  jierfume  from  the  Rose  ? 

F.  A.  Pbrrocx. 


"THE  UNCOVENANTED.' 

Sir,— In  a  recent  number  of  your  paper  you  drew  attention  to 
the  case  of  the  Engineers  of  over  30  years  of  age  employed  on 
responsible  work  on  a  frontier  Railway  who  were  drawing  less  pay 
than  if  they  had  joined  the  Army  or  Medical  Service.  You  might 
possibly  have  mentioned  other  services.  Comparing  my  own  service 
and  pay,  I  find  in  the  Burma  list  the  following  examples,  and  it 
must  be  remembered  that  all  services  do  not  draw  Burma  allow 
ance,  and  consequently  my  comparison  counts  as  if  1  were  a 
step  higher  than  I  am. 

Forest        Department        one  year  less  service  Rs.  100  more  pay  ; 
Police  „  Much  less  „  same  pay. 

Also  other  appointments  not  filled  by  Covenanted  Civilians,  such 
as  Collectors  of  Customs  and  Jail  Superintendents.  During  the  late 
discussion  in  the  House  on  the  Uneovenanted  Service  Bill,  I  note 
a  remark  was  made  that  Uneovenanted  servants  could  not  expect 
the  same  terras  as  Covenanted  servants.  I  am  not  aware  that 
they  ever  expected  the  same,  or  thought  of  asking  for  them  ;  but 
the  discrepancy  is  surely  rather  large,  considering  that  Staft  Corps 
Officers  liave  for  many  yeara  done  the  work  of  Covenanted  Civilians, 
and  their  ranks  have  recently  been  recruited  from  the  P.  W.  D.  ; 
whilst  it  would  hardly  be  feasible  to  turn  a  Covenanted  Civilian 
into  an  Executive  Engineer.  The  difference  I  find  as  under  : 
P.  W.  Officer  a-    year    service,  i)ay     lis.     950 

M.  S.  C.     „  .^       „  „         „       .   „.  2,750 

Comparing  my  own  service,  I  find  Covenanted  Civilians  of  less 
thmi  a  quarter  of  my  service  drawing  the  same  pa)-. 

The  impression  given  to  the  House  was  that  the  I'licovenanted 
Service  was  composed  piinei))ally  of  natives,  and  that  tlie  admis- 
sion to  it  was  ijy  a  broad  and  easy  road,  wliilst  that  to  the 
Covenanted  Service  was  narrow  and  difficult.  The  Civil  Service 
Exam,  is  no  doubt  the  stiffest,  and  admission  into,  say,  tlie  Police 
Department  does  not  involve  any  very  high  class  education, 
but  the  P.  W.  D.  vid  Cooper  s  Hill  is  by  no  means  a  path  every- 
one can  count  on  traversing,  and  tlie  diiference  a  difficulty 
between  it  and  the  Civil  Service  is  not  at  all  pro))ortional  to  the 
difference  of  pay  previously  quoted.  I  used  to  think  the  P.  W.  D. 
was  at  the  head  of  the  branches  of  the  Uneovenanted  Service,  but 
this  is  by  no  means  the  case,  and  unless  something  is  done  to  aid 
promotion,  it  will  soon  be  the  worst  paid  of  the  lot. 

KlIKTL. 

July  19,  18.88. 


GOVERNMENT  VERflUJ  "  INDIAN  ENGINEERING." 

Sir,  — I  have  rea/l  vou  "  Apjieal  to  the  Profession  "  and  consider 
the  decisi'in  to  Hiilwidise  your  rival  is  wrong,  generally,  and  unjust 
lo  vou  ii.  r. 

ff  I  w-  ductor  of  a  paper,  and   I   found   public   money 

need  to  uMi.Hii-- my  com|)etitor  to  my  injury-,  I  should  certainly 
not  heaitate  to  remonstrate  and  state  my  grievance  to  the  (io- 
vemroent  of  India,  anrl  if  necessary  Ui  the  Secretary  of  State.  But 
a<  I  am  not  conducting  a  japer  and  am  a  Government  official,  I 
cannot  of  course  a<lviit«  you  as  to  the  cnirse  you  should  pursue 
with  referenc*^  U>  a  decision  of  Government.  I  do  hope,  however, 
that  till-  I'-iilt  will  not  be  serious  t<i  you. 

>!  .ce  is  ihat  »ul»sidised  papers  do  not   livelong.    They 

are  -  i   only  liecauiu;  the  public  will  not  ]»ay  for  them— the 

public  won  I  |>ay  for  them  l»#?cau«e  they  are  not  go<sl  enough.     The 

Cyment  of  a  sulwidy  always  tends  to  make  them  worse  instead  of 
tter-and    their    inferiority  boom  becomes  so  marke<l,    that   the 
•abeidy  is  withdrawn. 

TheM  are  the  reaaon*  why  1  trust  th  at  this  8ha<Iy  business 
will  not  injure  you. 

Nbbtor. 


DUBERN'S  ILLUMINATOR. 


Sir, — With  regard  to  testing  by  an  analyser  whether  the  illumi- 
nating light  is  really  polarized  or  not,  there  is  but  little  chance  of 
doingthat.as  the  lighting  and  polariziii';  is  all  internal  and  none  but 
the  retlected  light  by  the  object  could  be  tested.  Yet  tliat  much 
might  under  such  circumstances  be  depolarized  before  reaching  the 
analyser,  and  prove  nothing.  Strange,  however,  that  the  somewhat 
marked  antagonism  of  "  Microsoojtist "  has  not  led  him  to 
detect  the  only  point,  to  my  knowledge,  where  there  may  be  a 
doubt.  This  is,  that  polarization  by  simple  reflection  is  generally 
accompanied  by  refraction  as  well  as  transmission  of  a  certain 
part  of  the  total  light. 

But  as  for  other  requirements  sine  qud  non,  \  have  taken 
care  to  [uevent  such  refraction  and  transmission,  and  only  kept 
the  better  angle  of  polarization,  in  the  absence  of  that  derivation 
of  light,  there  is  no  saying  with  absolute  certainty  that  the  light 
is  much  polarized,  since  some  collateral  occurences  are  wanting. 
I  found  it  nowhere  stated  that  those  additional  conditions  were 
I  either  useful   or   necessary  ;  neither  could  I  trace  an  experiment 
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eitlier  for  or  against  tlie  necessity  of  tlie  angle  of  polarization  being 
further  su))ported  by  refraction  and  transmission  of  a  certain 
part,  in  onler  to  leave  the  remainder  of  light  polarized,  and  as  I 
have  no  leisure  to  try  such  an  elaborate  experiment  of  optics, 
that  remains  an  open  subject. 

Moreover,  that  is  no  very  great  concern  of  mine,  whether  the 
ray  that  enters  the  body  of  the  microscope  is  polarized  or  not  : 
neither  is  there  any  need  for  that  Its  duty  is  to  be  perfoinieil 
at  the  object  before  it  emei-ges.  Light  in  its  polarized  state  was 
not  in  this  case  intended  to  reach  the  eye  :  if  it  did,  no  matter  : 
if  it  did  not,  yet  no  matter.  Provided  that  through  this  way  of 
using  light,  I  rid  the  object  of  some  diffraction  lines,  at  least  on 
one  side,  that  is  all  I  oared  to  do.  And  I  did  not  go  into  a  course  of 
"  Optics, "  but  used  optics  as  subservient  to  a  practical  ])urpose 
in  view.  On  reaching  that  purpose  through  the  better  angle 
of  polarization,  and  finding  that  "  live  atoms  "  then  appear  in  a 
similar  way  as  ordinary  objects  do  when  lit  by  polarized  light, 
it  seems  to  me  legitimate  to  conclude  that  the  lighting  is 
polarized.  If  not,  well  !  then  it  is  a  happy  delusion,  since  it 
helped  to  reach  the  purpose  in  view,  for  it  prevents  diffraction  to  a 
great  extent. 

I  can  but  repeat  that  the  figure  representing  the  other  points 
of  optics  is  rigorously  accurate  and  i)i-actically  carried  out,  when 
the  glass  piece  composing  the  illuminator  is  homogeneous  and 
"well  polished. 

Kefractiou  has  not  been  left  out  of  consideration  as  set 
forward  by  "  Microscopist."  Where  refraction  might  have 
taken  place,  it  has  been  provided  for  and  prevented.  Let  him 
j)lease  read  again  from  line  22,  page  291,  of  the  14th  April  Indian 
Engineering,  and  the  eight  lines  following.  There  is  no  occasion 
for  "  ^licroscopist"  to  say  "  as  soon  as  his  ray  of  light  enters  and 
emerrjes  from  etc.,  etc."  It  does  not  emerge  any  more,  unless  it 
be  at  the  other  end  of  the  illuniinatoi-,  where  it  is  of  no  concern, 
hence  there  can  be  no  refraction.  Even  1 2°  47' is  to  spai'e  before 
tiie  critical  angle  is  reached,  after  which  angle,  only  some  slight 
amount  of  light  would  emerge,  till  a  good  many  degrees  beyond 
which  no  mentionable  light  would  emerge. 

The  emergence  of  rays  to  convey  the  image  to  the  observer's 
eye  is  rendered  po.ssible  only  through  the  lighting  ray  being 
deviated  or  reflected  in  a  different  path  to  the  one  it  had.  The 
only  light  that  emerges,  but  that  shonld  not,  is  the  small  amount 
diffu.sed  at  the  whitish  spot  of  total  reflection,  from  the  want 
of  peifect  polish  of  the  gla.ss  cover  external  or  top  surface  :  and 
that,  just  as  well  as  some  light  irregularly  reflected  or  diffused 
does  not  amount  to  much.  So,  practically  it  does  not  matter,  and 
theoretically  that  has  nothing  to  do  with  the  discussion  of  the 
problem.  Should  "  Microscopist"  yet  have  any  doubts  after  this, 
let  him  consider  that  ray  s  c  fig.  I.  if  it  did  emerge,  would  enter  the 
objective  with  the  sun's  condensed  rays  full  intensity  and  neces- 
sarily with  such  blinding  blaze  that  "the  eye  could  not  bear  it 
one  instant. 

This  lighting  is  so  very  intense,  that  a  single  white  particle  ^ttu  sth 
of  an  inch  in  diameter  within  the  field,  acts  as  a  mirror  and  throws 
such  an  amount  of  light  into  the  body  of  the  microscope,  that 
it  produces  a  similar  effect  as  the  sun  at  the  horizon  does  on  the 
stais  :  only  some  of  the  largest  gernw  remain  visible.  Professor 
Abbe's  opinion  would  no  doubt  be  valuable  as  to  the  capabilities 
of  the  illuminator.  But  without  going  so  far,  are  not  facts  better 
than  opinions  ? 

I  have  under  my  eyes  the  latest  edition  of  "  Beale's  Microscope 
in  Medicine  "  :  he  has  a  fine  large  plate  shewing  human  red 
corpuscles  magnified  to  over  one  inch  in  diameter :  it  represents 
plain  shaded  surfaces,  and  he  calls  them  "  smooth  circular  bodies," 
the  am])Iification  is  2,800  diameters.  In  another  of  his  books  he 
mentions  that  he  had  at  his  di.sposal  many  years  ago  ^Vt'i 
objective.  Yet  he  did  not  modify  his  opinion  or  description.  But 
the  slightly  beaded  appearance  of  the  edge  with  the  ^ "  and  a 
low  power  eye-piece  cannot  have  escaped  ins  notice.  Apparently 
the  doubt  as  to  its  actual  constitution  was  not  removed  enough 
to  set  it  and  illustrate  it  such  as  most  distinctly  shewn  by  the 
illuminator.  He  rather  trusted  the  view  of  his  higher  powers, 
which  shews  it  smooth  and  most  likely  considered  the  slightly 
visible  Ijeads,  as  markings  arising  from  diffraction,  for  he  left  the 
matter  alone,  as  may  be  seen  in  his  latest  edition. 

The  latest  book  procuralile  on  the  Microscope  (1886),  after  a 
1,'ood  (leal  of  considerations  on  blood  corpuscles,  human  red 
blood  corpuscles,  etc.,  etc.,  on  the  .same  subject,  speaks  of  nothing 
on  the  matter  of  internal  structure. 

Recent  .Journals  of  the    Microscopical   Society  (London)  repre- 
•  nt  red    corpuscles   as    Beale  does.     A     treatise  on    Physiology 

dls  the  human  red  corpu.scle  a  "  structureless  and  transparent 
Tilmy  frame  work"  and  shews  some  very  small  dots  in  the  one  of 
the  frog  after  treatment  by  acetic  acid. 

Finally,  the  more  recent  article  I  have  on  the  matter,  an  extract 
from  the  A'nyiricaii  Naturalist  dated  August  1887,  goes  into  most 
minute  details  and  tests  to  ascertain  the  real  constitution  of  the 
human  red  corpuscle  :  yet  none  of  the  above  mentions  as  a  dis- 
tinct and  settled  point,  or  indeed,  in  any  way  at  all,  the  most 
distinct  14  or  16  live  atoms  or  motile  spheres  which  are  sym- 
metrically set  all  around  its  periphery,  thus  leaving'  a  most'im- 
l)ortant  point  undecided.  Moreover,  Beale,  at  page  259,  states  that 
the  red  blood  corpuscles,  when  finally  formed,  or  constituted,  are 
dead . 

Tlie  illuminator    leaves  no   doubt  on    several  of  the  character- 


sties,  and  shews  plainly  enough  that  every  one  of  them  are  dis- 
tinctly alive  and  constituted  of  some  of  the  live  atoms,  micro- 
cocci, spores,  cocobacteria,  or  whatever  name  be  preferred 
for  them  (that  are  in  the  serum),  for  micrococci,  spores 
or  spheroidal  bacteria  are  shewn  by  the  illuminator  to  be 
one  and  same  thing  :  all  the  above  refers  to  fresh  blood 
corpuscles  from  healthy  animals'  blood,  uninterfered  with, 
and  as  they  are  during  the  first  twenty-four  or  thirty-six  hours 
that  they  remain  a|)parently  unmodified  and  alive  in  sealed  cavi- 
ties from  the  time  of  extraction. 

Neither  do  any  of  the  above  authors  speak  of  the  extremely 
numerous  live  atoms,  micrococci,  sjiores  or  of  anything  of  the 
sort  in  fresh  limpid  serum,  or  in  any  way,  point  to  that  probable 
origin  of  those  parts  eventually  found  in  the  blood  corpuscles. 
But  only  some  small  gi-anules,  fat  globules  and  white  corpuscles, 
altogether  comparatively  few  in  number,  are  recorded  as  seen 
in  it.  With  the  iVth  immersion  objective  and  ordinary  lighting, 
I  can  see  something,  but  under  such  delusive  appearance  and  such 
unsatisfactory  way  as  to  prevent  correct  appreciation  of  actual 
state,  and  far  from  perceiving  the  most  important  part  that  mi- 
crococci play  in  the  constitution  of  blood  or  its  physiological 
economy,  or'  in  the  economy  of  plants. 

Presence  of  micrococci  is  and  was  years  ago  demonstrated  in 
almost  every  earthly  object,  but  as  parasites.  However,  Buffon, 
under  the  denomination  of  Monads,  as  a  matter  of  speculation,  con- 
siderd  them  as  contributing  to  the  formation  of  plants  and  animals. 
Oken  was  subsequently  of  the  same  opinion,  relatively  to  formation 
of  even  the  larger  animals,  but  in  the  same  page,  quoting  the  last, 
it  is  stated  that  modern  science  has  completely  overthrown  all  that 
though  supported  by  Descartes,  Kepler  and  Gassendi.  The  famous 
naturalist  Bonnet  supported  such  views  again  :  .so  did  Count  d'Auv- 
ray.  But  such  scientific  man  as  Pouchet,  a  quite  modem  savant,  scoffs 
at  the  idea  that  spores  (live  atoms)  resist  boiling  for  hours  or  red 
heat.  What  would  he  say  to  nitro-hydrochloric  acid  micrococci, 
in  a  living  state  in  it  for  over  twelve  months,  or  to  live  microccoci 
direct  from  incandescent  carbon  just  extinguished  before  being 
submitted  to  trial.  The  acme  of  crazy  speculation  would  be  but 
mild  qualificatives,  and  falsehood  or  downright  blundering,  the 
only  way  suitable  to  describe  such  trial  or  experiments,  in  his 
estimation. 

Here  the  illuminator  can  step  in,  and  experimentally  prove  the 
major  part  of  those  s)5eculations  as  correct,  and  further  shew 
such  live  atoms  at  work-  in  such  amazing  quantities  before  and 
after  aggregation  of  several,  as  to  leave  no  room  but  for  the 
conclusion  that  they  are  necessary  constituents,  jnst  as  well  as 
prime  movers.  And"  if  bacteria  is  the  denomination  adhered  to,  as 
the  very  same,  are  classified  in  Microscope  text  books,  well  then, 
our  blood  is  simply  swarming  with  bacteria  and  we  are  feeding  on 
enormous  living  numbers  of  them  to  be  found  in  the  purest 
water  and  air  at  any  moment  and  anywhere  :  that  other  part  of 
our  food,  breafi,  being  composed  about  half  by  half  of  still  ones 
ahd  living  ones,  whilst  boiled  meat  hitherto  appears  as  composed 
of  still  ones  or  micrococci  shells,  and  the  inevitable  conclusion  is, 
that  we  are  mostly  made  up  of  bacteria  or  of  their  shells  (the  red 
corpuscle  being  analogous  to  an  infusoria)  similarly  to  a  great  deal 
of  the  earth's  crust,  as  is  well  known.  But  of  course  such  micro- 
cocci as  [u-imary  food  to  us  may  be  more  or  less  healthy  or  con- 
taminated, according  to  different  supplies  or  localities. 

If  mostly  healthy  or  purer,  such  as  on  high  hilLs,  that  peculiar 
human  animalcule  called  blood  corpuscle  would  mostly  be  the 
result ;  if  unhealthy  or  contaminated,  some  proportion  of  ordinary 
bacteria  or  infusoria,  i.e.,  true  parasites,  would  be  the  result,  and 
disease  the  consequence  of  a  more  or  less  virulent  character,  if  not 
star\'ed  out  or  thrown  out  by  the  healthy  one's  preponderance. 

A  curious  direction  in  which  the  process  of  life  evolution  points 
to,  as  seen  through  the  illuminator,  is  that  Koch's  cholera  bacillu,\ 
is  rather  one  product  than  the  germ  or  cause  of  cholera. 

All  authors  are  unanimous  as  to  the  necessity  of  the  best  and 
highest  powers  of  the  microscope,  to  observe  or  find  at  all  micro- 
cocci. Is  not  the  fact  that  the  illuminator  enables  a  five  rupees 
worth  microscope  having  a  power  of  fifty  or  sixty  diameters  only 
(single  lens  objective)  to  shew  them  distinctly,  worth  any 
amount   of  opinions. 

So  far  as  the  present  amount  of  available  evidence  goes,  the 
lenses  of  those  appliances,  "  of  the  capabilities  of  which  I  can  scai-ce- 
l>/  form  a  conception"  (to  quote  "  Microscopist's"  own  word.s) — had 
l')etter  be  wiped  clean  of  their  foggy  surface  to  try  and  approach 
this  searching  and  resolving  power  of  the  illuminator.  But  let 
this  little  bit  be  taken  in  its  mildest  sense  by   "  Microscopist." 

AVill  he  enlist  the  best  microscope  procurable  in  Calcutta  in  a 
tournament  against  the  above-mentioned  five  ru])ees  worth  mi- 
croscope, with  the  object  of  detecting  micrococci  in  plain  filtered. 
Municipal  water  and  shew  them  in  larger  quantities  which  it 
should  do  easily.  He  may  use  all  jwwers  and  ajipliances  he 
])leases,  except  the  progenitor  lighting  of  the  illuminator,  as 
described  in  Indian  EsGiNEERiNGof  7th  April  1888  :  nor  the  illumina- 
tor shewn  at  page  184  (Hogg),  except  as  exactly  therein  repi-esen- 
ted,  for  this  illuminator  now  shews  another  way  of  using  that 
one  to  enable  it  do  a  great  deal  more  than  it  could  hitherto,  if  now 
used  so  as  to  stop  transmission  of  lighting  rays  which  there,  are 
shewn  emerging  ;  neither  is  coloring  to  be  used,  not  itself  passed 
free  from  colored  micrococci,  as  it  would  be  too  easy  to  shew 
something  after  putting  it  in. 

G.    DUBEUN. 
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TELEGRAPH  OFFICE,  CALCUTTA. 

The  Tolegniph  Ortice.  Calcutta,  which  is  the  head-quar- 
ters of  the  Telegraph  l)e}>;irtiueut  in  India,  forms  the 
■ct  of  our  architectural  illustration  this  week.  All 
v.-.:ors  to  Calcutta  i\rc  acquainted  with  this  building— for 
naturally  it  is  a  place  nearly  everyone  resorts  to  at  some 
time  or  another :  and  it  is  a'lso  conspicuous  on  account  of 
its  colored  fa^wie  and  the  angle  tower,  which  has  not 
been  made  to  serve  its  original  purpose. 

Begun  about  the  vear  18G7,  from  designs  maiie  under  the 
superintendence  of  "Mr.  Granville,  who  was  then  Govern- 
ment Architect,  and  drawn  out  by  Mr.  Benjamin  Clark — 
with  modifications  and  improvements  by  Mr.  W.  Barn- 
father — it  was  completed  in  1870. 

Mr.  Geo.  Vivian  had  charge  of  the  work  at  its  coni- 
menctincnt, and  Mr.  Leonard  Robert,  Mr.  Barnfather  and 
Mr.  Sills  were  successively  appointed  to  superintend  the 
building.  Mr.  \V.  Macgregor,  Sub-Engineer,  was  the  local 
clerk  of  works,  and  Mr.  W.  Smith,  the  Superintendig  En- 
gineer. It  was  here  that  several  of  the  passed  Civil  En- 
gineering students  of  the  Presidency  College  received 
th<  ir  practical  training. 

The  foundations  were  built  upon  most  unusually  good 
and  uniform  soil  for  Calcutta,  and  as  a  result  the  struc- 
ture has  stood,  as  far  as  we  know,  without  a  crack. 

The  general  construction  of  the  building  was  well  carried 
out,  and  the  finishing  up  very  creditable. 

These  offices  are  well  worth  a  visit,  and  is  a  good  ex- 
ample of  an  extensive  building  upon  a  limited  site. 


NOTES  ON  NAVIGATION. 

.    BV  A.  EWBAXK. 

II. 

Fu).  2. 


Ix  fi.fl.  2  E  Q  R  is  the  equator  and 
i   A  B   H  is  a  great  circle,  and  E  V 


id  P  the  north  pole. 
E  A  B  H  is  a  great  circle,  and  E  V  =90".  This  point  V 
is  in  nautical  text-books  called  the  vertex.  The  term 
as  applying  U>  V  does  not  belong  to  the  general  language 
of  mathematics. 

E  A  Q  is  such  a  spherical  triangle  as  we  have  already 
discusse<J.  Q  is  the  right  angle,  and  if  E  B  is  an  arc  less 
than  a  (juadrant,  as  the  figure  implies,  the  angle  E  B  R 
will  be  acute.  The  angle  A  E  Q  is  acute  by.  hypothesis. 
In  other  words,  we  take  a  great  circle  E  B,  which  is  not  a 
meriilian,  and  moreover  we  confine  ourselves  to  that  por- 
tion of  the  great  circle  E  B  which  is  north  of  the 
e(|uat<jr.  Any  conclusions  we  may  obtain  with  regard 
to  navigation  problems  on  the  arc  E  V  will,  mutatis 
7nutinuiv>,  apply  to  the  other  three  quadrants  of  the 
circle  E  B. 

If  a  ship  sails  or  steams  along  the  great  circle  E  A  B, 
then  at  A  her  course  or  path  makes  a  certain  angle 
P  A  B  =  E  A  Q  with  the  true  due  north  direction  at  A. 
Thin  angle  P  A  B  we  shall  call  the  "  course  "  of  the  shifx 
We  shall  not  take  account  of  coinpa.ss  errors,  for  our  pre- 
sent inquiries  have  no  relation  to  magnetism.  Thus,  if 
we  ever  refer  to  a  compass,  we  mean  an  ideal  compass 
which  always  points  towards  the  geographical  north  pole. 
Our  reasonings  arc  not  thereby  "  impractical  " — to  use 
a  common  word — because  an  ordinary  compass  duly  cor- 
rected is  in  fact  the  compass  we  mean. 


Now,  if  a  vessel  is  to  move  along  the  arc  A  B  towards 
B  her  ''  course  "  must  continually  increase  by  infinitesimal 
changes.  The  angle  P  B  V  exceeds  the  angle  P  A  B. 
Thus  the  compass  would  have  to  indicate  a  gradual  and 
unceasing  increase  of  deviation  from  the  true  north 
direction. 

It  would  be  impossible  for  a  sailor  to  know  what  these 
imperceptible  changes  are,  and,  if  he  did  know  them,  he 
could  not  manipulate  the  helm  with  sufficient  delicacy 
to  carry  out  the  plan  of  keeping  the  head  of  the  vessel 
always  pointed  in  the  new  and  proper  direction.  Sailors 
therefore  never  attempt  to  travel  along  such  a  great 
circle  as  E  A  B. 

We  have  assumed  that  the  angle  P  B  V  is  greater 
than  the  angle  P  A  V.  This,  if  thought  necessary,  may 
easily  be  proved.  Let  us  apply  equation  (1)  to  the 
triangle  P  V  B.     Thus 

SinP  V  =  SinPB.  SinB. 

Similarly  in  the  triangle  P  V  A 

Sin  P  V  =  Sin  PA.  Sin  A 
.-.  Sin  P  B  Sin  B  =  Sin  P  A.  Sin  A 
Now  the  arc  P  A  >  arc  P  B  and  both  are  acute 
.-.  Sin  P  A  >  Sin  P  B 
.-.  Sin  B  >  Sin  A 
And  the  angles  B  and  A  are  acute 
.-.  B>A. 
Among  the  numerous   class   of    steamship  passengers 
we    find   a  general  belief  that  steamers  travel  on  arcs  of 
great  circles.     Lately  a  traveller  in  defending  this  belief 
used    the    following   illustration.     On    a  level   road  let  a 
straight    line   be    chalked    out,  and    let  a  skilful  bicyclist 
be  asked  to  run  his  machine  along   it.     He   will   not   be 
able   to  do   so  exactly,  but  he  will  do  so  nearly.     In  the 
same  way,   a   steamer   may   be  unable  in  consequence  of 
currents  or  side-winds  to  keep  the  great   circle   exactly, 
but  she  will  do  so  nearly. 

Such  an  illustration  is  utterly  fallacious.  The  skilful 
bicyclist  will  keep  pretty  near  to  the  track  laid  out, 
whether  it  be  a  straight  line,  or  some  gradual  curve.  His 
deviations  from  the  line  will  sometimes  be  on  one  side 
and  sometimes  on  the  other.  His  actual  path  will  cross 
and  recross  the  laid  out  track  many  times  in  the  course 
of  a  mile. 

But  if  A  be  a  port  of  departure,  and  B  be  the  harbour 
for  which  the  ship  is  bound,  the  ship  in  leaving  A  will 
leave  the  great  circle  A  B  and  will  not  strike  it  even 
once  in  the  space  of  fifty  miles. 

There  is  a  curved  line  on  the  sphere  which  corresponds 
to  the  track  proscribed  for  the  bicycle.  Along  this 
curved  line  the  ship  will  try  to  move,  and  all  deflections 
from  it  will  be  accidental  like  the  sinuous  deviations  of 
the  bicyclist.  This  curved  line  on  the  sphere  is  called 
a  rhumb  lino.  The  whole  series  of  the  present  papers 
might  have  been  described  as  a  monograph  on  the  rhumb 
line.  The  word  monograph,  however,  generally  connotes 
an  extensive  study,  and  hence  the  humbler  title  of 
"  Notes  "  was  preferred. 

Fig.  3. 
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In  fig.  (-3)  we  have  the  same  great  circle  A  B  as  in 
fi^  2.  Since  the  angle  P  A  V  is  less  than  P  B  V  it  is 
possible  to  find  more  than  one  value  for  an  angle  y  such 
that  y  shall  be  greater  than  P  A  V,  and  loss  than  P  B  V. 
In  fig.  (3)  is  drawn  a  curve  line  F  A  B  G.  It  cuts  the 
great  circle  A  B  at  A.  Between  A  and  B  the  new  curve 
IS  south  of  the  great  circle.  Beyond  B  the  new  curve 
begins  to  be,  and  continues  to  be,  north  of  the  great 
circle. 

The  new  curve  is  such  that  the  angle  at  A  between 
the  meridian  A  P,  and  the  direction  of  the  curve  measur- 
ed towards  C  is  y.  The  same  angle  is  found  at  B  be- 
tween the  meridian  B  P,  and  the  direction  of  the  curve 
measured  towards  G. 

Let  C  be  any  point  between  A  .and  B,  and  on  the 
rhumb  line  A  B  G.  At  C  and  in  the  plane  C  P  draw 
C  K,  the  tangent  line  to  the  circle  C  P.  At  C  draw 
C  D,  the  tangent  line  to  the  rhumb  line.  This  line  C  D 
is  drawn  to  the  right  hand  in  the  figure.  Let  a  small 
particle  travel  along  the  rhumb  line  from  A  to  B.  Then 
■a,t  C  it  is  for  a  moment  moving  in  the  direction  C  D. 
For  all  positions  of  C  the  angle  K  C  D  =  y.  This  is  the 
•characteristic  property  of  a  rhumb  line.  A  ship  sailing 
along  A  C  B  has  a  constant  compass  direction.  What 
is  called  her  "  course  "  is  constant.  This  course  is  the 
angle  y.  Throughout  these  papers  the  Greek  letter  y 
■will  be  reserved  to  denote  the  constant  course  along  a 
rhumb  line. 

If  A  and  B  arc  given  points,  and  it  is  required  to 
•determine  the  angle  y,  there  is  only  one  value  of  y  that 
is  suitable.  An  unlimited  number  of  rhumb  lines  can 
however  be  drawn,  all  starting  from  A.  If  we  choose  an 
acute  angle  8  greater  than  P  A  O,  where  A  O  is  the 
great  circle  A  B,  but  take  §  less  than  y,  the  rhumb  line 
so  determined  will  cut  the  great  circle  A  B  between  A 
.and  B.  If  we  choose  an  acute  angle  E  greater  than 
P  A  O,  and  also  greater  than  y,  we  shall  have  a  rhumb 
line  cutting  the  arc  A  O  B  produced.  If  we  choose  an 
angle  <}>  slightly  less  than  P  A  0,  the  rhumb  line  in 
leading  A  starts  at  once  to  the  north  side  of  the  great 
circle  A  O  B.  Such  a  rhimib  line  produced  downwai-ds 
or  southwards  will  cut  B  A  produced. 

If  the  rhumb  line  angle  is  reduced  to  zero,  the  rhumb 
line  becomes  the  meridian  P  A.  If  the  rhumb  line  angle 
is  increased  to  90°,  the  rhumb  line  becomes  the  small 
circle  of  latitude  passing  through  A. 

Now  suppose  the  earth  covered  with  water — say  50 
feet  deep  everywhere.  Let  the  temperature  everywhere 
be  above  the  freezing  point  of  salt  water.  Then  we  may 
imagine  a  steamer  starting  from  A  and  moving  continu- 
ally on  one  rhumb  line  A  C  G  ^vith  a  constant  rapid 
velocity.  In  such  a  case  where  will  the  steamer  finally 
be  found  ?  Our  rhumb  line  is  such  that  y  is  an  acute 
angle — say  60°. 

Such  a  path  for  the  steamer  will  meet  the  meridian 
A  P  at  a  point  in  the  arc  A  P  produced.  On  continuing 
its  motion  the  steamer  will  again  meet  P  A.  This  time 
the  point  in  P  A  will  be  like  the  point  L  in  the  figure. 
trhe  steamer  has  now  in  respect  of  longitude  made  a  com- 
plete circuit  round  P. 

On  continuing  in  the  rhumb  line  for  another  quasi- 
circuit,  the  steamer  will  reach  a  point  between  L  and  P. 
On  making  a  very  great  number  of  such  circuits,  tlie 
steamer  will  ultimately  be  very  near  to  the  north  polo. 
If  a  man  sufficiently  elevated  above  the  north  pole  could 
watch  the  steamer  throughout  these  movements,  he 
■would  see  her  describing  a  sort  of  spiral,  of  which  P  is  a 
kind  of  centre. 

Preparations  are  being  made  in  Batavia  for  laying  a  direct  line 
of  submarine  cable  from  .Java  to  the  port  of  Macassar. 

Thkrk  is  a  probiibility,  in  the  event  of  the  difference  of  opinion 
between  the  India  Office  and  Indian  Governments  on  the  snbject 
of  the  working  of  the  pro])osed  Kalka-Umballa-Delhi  Railwa)-, 
not  being  settled  to  their  mutual  satisfaction,  that  the  line  from 
Umballa  to  Kalka  only  may  be  undertaken  as  a  State  project. 


PAPER  MANUFACTURE  IN  BURMA. 

Although  this  industry  was  so  ably  advocated  by 
many  eminent  authorities,  as  a  certain  profitable  invest- 
ment, sujjported  a.s  it  is  by  the  natural  facilities  afforded 
by  the  country  abounding  in  paper  stock  and  fibres, 
still  we  are  surprised  to  find  that  this  industry  was  not 
taken  up  b}'  an  European  but  by  a  Chinese  firm  ;  who, 
although  not  turning  out  special  classes  of  writing  paper, 
do  a  very  remunerative  business  in  supplying  the  local 
wants  of  their  community,  as  also  supplying  the  local 
bazars  M'ith  large  quantities  of  good  brown    paper. 

The    machinery    and   appliances  used  are  those  manu- 
factured by  Messrs.  Bushbridge  &  Co.,  and  the  concern  is 
solely     worked   by   Chinamen.     The    mills,   &c.,   appear 
to     be    of    the     most  approved     kind,   worked    on     a 
systematic     basis,     not     unlike    the    English    principle. 
The  operation  first  begins  by  sorting  the  rags,  after  which 
they  are  cut   up  into   shreds  and  placed  in   a   perforated 
cylinder,    which    is  about  S    feet    in    length    by    3  in 
diameter,  and  fixed  at  an  incline   of    about    10   degrees. 
The   driving  shaft  is  fixed  with  spokes  of  about  6  inches 
in  length,  fixed  at  right  angles  to  its    axis,    which    cause 
the    rags  to  be  turned  round  and  beaten  during  the  rota- 
tion ;  and  as  the  revolution  is   rapid,    and    the    cylinder 
being  encased  all  round,  enables  the  spokes  to   carr}'   the 
rags  at  each  turn  neai'cr  the  outlet,  where  they  are  received 
and  bagged  by  an   attendant.     The  next  process  the  I'ags 
undergo  is  boiling   down   for   three   or   four  hours   in   a 
strong  solution    of    caustic ;    which    operation    not    only 
cleanses  them,  but  separates  and  loosens  the  shreds — very 
essential  in  colored  rags — also  serving  the  double  purpose 
of  destroying  foreign   bodies,   such    as   woollen   or  other 
fibrous  material.    After  the  elimination  of  foreign    matter 
the  contents  are  transferred  into  a  washing   cylinder — the 
bottom  part  of  which  revolves  with  a  running  stream    of 
water,  where  they  undergo  partial  cleansing,  when  they 
are  again  transferred  to  a  boiler  for  further  cleansing.   This 
rag  boiler  is  a  large  barrel-shaped  vat,  lined  with  lead,  about 
6  feet  in  length,  and  has  a  partition  in  the  centre  to  about 
three-quarters  of  its  length.     On  one   side   of  the   parti- 
tion is  an  iron  roll,   around   which   are   studded   1-inch 
blades,  so  placed  to   be   parallel  with  its   axis.     On  the 
other  side,  underneath  the  boiler,  is  placed  a  block  of  wood 
fitted  with  cutters,  and  hollowed  out,  to  allow  the  iron  roll 
easily  to  revolve.     As   soon   as  the   boiler  is   well    filled 
with  the  prepared  rags,  a  stream   of  water   is  admitted, 
and  the  boiler  made  to  revolve  for  two  hours  in  a  contimious 
stream  of  water ;  which  operation  reduces  the   rags    to  a 
pulp,  which  is  removed  and  drained  in  a  Large    tub.     The 
next  process   is   that   of  bleaching,  which   is  conducted 
in     a     large    cask     of    water    mixed   with      chloride    of 
lime,  to  the  extent   ofSlbs.   to  each  cwt.   of    rags,   and 
when   the  contents    are    found     sufficiently    bleached  a 
few  ounces   of  antichlor  is   used   to   destroy     the    traces 
of  chlorine  ;  the  stuff  is  then  taken  out  and    sorted,    and 
placed  under  different  heavy  presses,    where  it  is    issued 
according  to  the  quality  of  paper  required  by  the  attend- 
ant at  each  press.     A    very    important    feature    in   the 
manufacture  of  paper  is  the   use   of  clean   water,  as  the 
color  of  the  paper  depends  entirely  on  the  purity    of  the 
water,  and  it  is  therefore  very  essential    that    the    water 
used  in  the  different  processes  be  filtered    by    the    most 
economical  means  at  hand.     The  last   and    final    process 
the  pulp    undergoes    before    being    manufactured    into 
paper  is,  that  the  bleached  stuff  from  the  presses  is  trans- 
ferred into  a    beating    machine,  each    quality    in    turn. 
The  internal  parts  of  this   machine    are    similar    to   the 
shredding  machine,  but  all  the  operators  are  made  finer,  by 
which  the  pulp  is  reduced  to  the    consistency  of  a  paste, 
and  allowed  to  run  into  an  adjoining  box  connected  with 
the   paper-making   machine  ;    here  the  paste  undergoes 
incessant  agitation,  and  when  all    uneven  subistances   are 
entirely  removed,  it  rapidly  finds  its  way  through  a  num- 
ber of  channels  until  it  arrives   on    an   evenly  fitted  wire 
gauze,  where  it  is  lightlj'  skimmed  over  by  rollers  to  give  it 
a  fine  evenness  ;  at  the  same  time  thoroughly  drained  of  the 
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water.  In  this  inannor  the  paste  [visscs  over  several  feet 
of  the  platform  wire  gauze,  nrving  a-s  it  advances,  when 
it  assumes  the  apivtvranee  i>f  pajK-r,  and  finally  is  subjected 
to  the  pressure?  of  another  roller  covered  with  felt,  under- 
neath which  is  placed  a  steady  slow  heat,  produced  by 
iue«as  of  hot  air  blown  in  through  tubes  by  a  fan  specially 
de«ii^e<l  for  the  purpose,  until  the  sheets  of  paper  are 
t'  "v  dried,  when  they  are  cut  up  into  smaller  sheets 

a  1  into  rcanis. 

We  beiiov,'  the  above  description  is  the  same,  with 
vcr\-  little  difference  required  in  the  preparation  of  fine 
writing  paper. 

There  is  a  special  process  of  preparing  pulp  from  fibres 
by  which  the  paper  used  exclusively  and  so  extensively  b}- 
C  ■  1  book-keeping  and  corresjjondcnce,   of  a    dark 

St:  .  r,  but  very  strong,  much  resembling  Bally  Mill- 

made  paper,  is  made.  The  fibre  is  first  steeped  in  stagnant 
water    and  allowed  to  undergo  fermentation  ;  under  this 

Srocess  all  the  vegetable  constituents  of  the  fibre  get 
ecomposcd  and  render  the  remaining  ligneous  fibre  for 
the  production  of  pulp  much  easier,  and  the  operation  of 
bleaching  more  eflfective.  After  this  treatment  the 
prepared  fibre  is  treated  to  a  warm  solution  of  alkali, 
which  entirely  destroys  any  remaining  vegetable  matter 
that  may  be  left.  The  time  necessary  for  the  production 
of  pulp  greatly  depends  on  the  temperature  of  the  solu- 
ti  '  he  uatun^  of  the  fibre  operated  on,  as  the  higher 
t!.  riture  the  shorter  the  time   necessary   for  the 

prudiictiun  of  clean  fibre. 

H.  T. 


THE  SEWERAGE  OF  THE  FORT  OF  MYSORE. 

By  Staxdish  Lee, 

Sanitary  Engineer,  Mysore  State. 

V. 

Pbivies  and  Ubinals. 

TiresE  are  illustrated  on  Plates  XIII.  and  XIV.  They 
are  of  the  best  types  as  yet  introduced  into  India  and  they 
arc  adapted  to  the  customs  of  the  country. 

Abstract  estimate  of  tlw.  prohaUe  cost  of  the  Palace  por- 
tion of  the  scheme,  which  is  to  be  met  from  Palace 
Funds. 


QMatity. 


MIX) 

40 
40 


Partlculv. 


a  ft  3  In.  tlutd  itoiw-wtn  drain  pipes 

iD  atraiitht  IsDcthi 
t  Id.  Stntla  JuDctloiu  for  honae  draitw. . 
tIn.beBdt 
O.  Ilr  Tr«pt 
5  In.  Iron  r«ln-w»tftr  pipe*  with  fittinsfi 

In  <;  ft.  Icnicttu  fur  TonttlntiDg  ibafta 

(ali.irc  urousd)  .. 

CAitt-irun  TcotilatiDC  grat«a  with  movc- 

>ble  plna 
CMt-troa  field'*  fltuhlng  Usks 
Flubinc  mao-bole  S  ft.  deep 
-1.  *ft.     „ 

hcla  7  ft.     „ 

eft.     „ 
i».  6  ft.      „ 

Do.  4  ft.      „ 

Do.  8  ft.     ., 

Toot,    frelcbt   hj   natWa    craft*    tmn) 

il^frr^y  to  OarnaniT':  fn'VHIn;;  dhlp- 


Rate. 


Rs.  A.  P. 

0  S  0 

1  8  0 
0  IS  0 
S    0  0 


1  10 
15    0 


S2 
ISJ 
SB 
.1.3 


0 
0 
0 
0 
8-.'    0 

23  0 

24  0 

:i   0 


.yirji;  tin;  l-ij**";', 

•  i;  and  drcaaing 
maaonry 


tJ. 
RefiV'^iii^ 

Saparlntci. 


Total  «o*t  o(  P»l»c«  aewen  Rupeca 


i'i    0    0 

0 

0    6    0 
Lump. 


Amount. 


R».  A.  P. 

901  0  0 

00  0  0 

30  0  0 

120  0  0 


41     0    0 
45  -0    0 


IC*    0 
sot    (I 


3rt    0     0 
0 
0 
23     0    0 
0    II 
0    0 


S3    0 
3i    0 

23 
72 
■i! 
10    0 


■Hi  0  0 

109  0  0 

277  0  0 

100  0  0 

110  0  0 


Total. 


3,000 


Abstnict  estinude  of   probable  cost   of   the   Palace  and 
Public  Street  portion  of  the  scheme. 


Quantity. 


15,940 

910 
1,SS7 

468 
2!> 
SO 

304 


16 
24 


42 


000 

40 
40 

25 


3 
1 

2 
3 
2 
9 
10 
20 
10 
0 


4,S0O 


16,077 


1,273 


Particular. 


B.  ft.  of  3  in.   Glazed  stono-waro  drain 
pil>es  in  striiight  lenf^ths    . . 
I>rt.  4  in.  do.  do. 

Do.  0  in.  do.  do. 

3  in.  Single  junctions  for  house-dmlns. . 

4  in.  Do.  do.  do. 
6  in.            Do.            do.            do. 

R.  ft.  of  3  in.  Glazed  stono-waro 
drain  pipe*  for  lamp-hotoa  and  vcnti- 
latinqr  ^Imfts  (under  ground) 

3  in.  J  bond.s 

Stone-w.-iro  disc  plues,  8  for  each  kind 
of  pipes,  with  fin«or  holes. . 

3  in.  Ion  rain  water  pipes  with  fittings. 
in  n  ft.  1  ngths  for  ventilating  shafts 
labovo  ground)  .. 

B.  ft.  of  3  in.  Glared  stoneware  drain 
pipes  f'>r  Palace. . 

Bends  f.ir  Ptilace  .. 

Gully  traps  for  Palace 

3  in.  Iron  rain-water  pipes  with  fittings, 
in  6  ft.  lengths  for  vontilating  shafts 
in  PhIhco 

Cowls     . , 

Cast  Iron  ventilating  grates  with  move- 
able plugs 

Tast-iron  combined  man-hole  and  move- 
able (jrate 
Field's  flushing  tanks 
FUishinir  man-holes  0  ft.  deep 
Do.  6  ft.     „ 

Do.  4  ft.     ,, 

Man-holes  !>  ft.  d'cp 
V>:        8  ft.    „ 
Do.         7  ft.     ,, 
Do.         0  ft. 
Do.         ,5  ft. 
Do. 


Rate. 


Rs.  A.  P. 


Do. 


4  ft. 
3  ft. 


Tons,  freigbt  by  native  craft  from  Bom- 
bay to  Cannanore  Including  shipping 
charges,  bunder  fees,  and  caithire 
from  Can  nanoro  to  Mysore 

C.  yds.  of  Flxcavation  of  earth  for  pipe- 
tracks,  refilling  after  laying  the  pipes, 
and  properly  ramming  and  dressing 
the  surface 

Elab  st'nes  for  carrying  pipes  over  soft 
ground 

R.  ft.  of  laying  and    jointing   3  in.   and 
4  in.   stone-ware  drain  pipes  in  2  ft. 
working  lengths,    including  cement, 
*c       .. 
Do.        do.       6  in.        do. 

Removing  and  rebuilding  masonry 
house-oonnectiotis  in  the  Palace 

Superintendence  and  Sundries 

Grand  Total  Rupees 
Deduct  cost  to  be  charged  to  Palace  funds 
Rs- 

Xet  cost  of   the  Public  Street  service, 
Rs. 
Seiea{je-fan,i. 
Compen.«ation  for  6  acres  of  land  with 

buildings  thereon 
Fencing,   leveling,    grading  and  laying 
down  pottery  tiles  for  drains  for  grass 
plots  Rs.  240  per  acre 
Picottfls  with  masonry  work,  etc.,  com- 
plete, for  raising  sewage  at  Rs.  100  each 

Total  Rs.     .. 

Grand  Total  Rs.  . . 


0    B    0 
0  12    0 


1  10    0 


23     0     0 

0     5     0 
Lump, 


0    1    n 
0    J    0 


Lump. 


Amount. 


TotaL 


Rs.  A.  P. 


4.0S1 
338 
686 
6S7 
63 
75 


0    0 
0     0 


0    0 


lU    0 
12     0 


24    0    0 


0 

B 

0 

300 

0 

0 

0  12 

0 

30 

0 

0 

3 

0 

0 

120 

0 

0 

1 

10 

0 

41 

0 

0 

15 

0 

0 

45 

0 

0 

82 

0 

0 

246 

0 

0 

13^ 

0 

0 

S06 

0 

0 

1R2 

n 

0 

3m 

u 

0 

40 

0 

0 

120 

u 

0 

3rt 

0 

0 

36 

0 

0 

33 

n 

0 

CO 

0 

t> 

37 

0 

0 

111 

0 

0 

.33 

0 

0 

en 

0 

« 

m 

0 

n 

270 

0 

« 

'S 
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0 

2S0 

(I 

0 

?4 

0 

0 

480 

0 

u 

21 

0 

0 

210 

0 

0 

20 

0 

0 

180 

0 

0 

1,471     0     0 


1,600    C     0 
200     0    0 


1,006     0    0 
100    0    0 


100 
1,257 


1,200    0    0 
3;0     0    0 


i6,ooa 

3,000 


13,0CO; 


10,000 


(2^0  be  continued.) 

NOTES  ON  THE  POSITIVE  CYANOTYPE  PROCESS 

OR  METHOD    OF  REPRODUCING   WITH 

DARK  LINES  ON  A  CLEAR  GROUND, 

FACSIMILE  COPIES  OF  DRAWINGS, 

PLANS  AND  TRACINGS. 

Compiled  in  the  Photographic  Office,  SupvVev  of 
India  Department,  Calcutta. 
The  following  method  of  reproducing  plan.s,  tracings, 
&c.,  drawn  in  black  ink  on  white  paper  or  tracing  cloth,  is 
known  as  the  "Positive  Cyanotypc  Process,"  and  has  the 
great  advantage  of  giving  copies  of  the  drawing  ropro- 
fluced  directly  in  dark  blue  linos  on  a  white  ground,  while, 
unless  a  photogi-aphic  negative  be  used,  the  negative^ 
cyanotypc  process  gives  prints  with  white  lines  on  a  dark 
ground,  whioli  are  not  so  easily  legible  as  the  positive 
prints,  though  the  ])rocess  is  simpler.  Both  methods 
were  the  invention  of  Sir  John  Herschcl,  but  have  been 
improved  and  perfected  by  Poitevin,  Marion,  Pellet  and 
others  in  France,  and  the  positive  process  is  now  more 
commonly  known  by  the  names  o{  Gyanofer  and  Gum- 
moferrique,  which  have  been  given  to  it  in  that  country. 


PLATE  NO. XIV. 


Pipe    junctiorh. 


A 


Fiy.  3. 


Fiff.  4. 


-VeniUxxUncj    Cast-iron    Pipes. 


1  e 


-Berul^ 


Fie,. 


16 


Sluice  Spindle  Key 


Fiij.    6. 


SeciJoTv.  CD. 


D 


Screw  driver. 


Man-hole  Key. 
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Apparatus. — The  apparatus  required  is  simple,  and 
consists  of  a  pressure  frame  with  phxte  glass,  similar  to 
those  used  for  ordinary  photographic  work,  and  large 
enough  to  take  the  largest  tracing  or  drawing  required. 
The  back-board  should  be  jointed  in  three  and  have  three 
cross-bars.  In  large  frames  four  or  five  cross-bars  may  be 
necessary.  A  piece  of  felt  or  thick  flannel  should  be  cut 
to  the  size  of  the  frame  and  kept  with  it.  In  place  of  the 
felt  a  few  sheets  of  clean  soft  paper  may  be  used. 

The  glass  of  the  frame  should  be  kept  clean  on  both 
sides  and  free  from  scratches,  and  the  felt  or  paper  pads 
should  be  kept  thoroughly  dry,  and  be  well  aired  in  the 
sun  before  use. 

With  printing  frames  of  large  size,  it  may  be  con- 
venient to  mount  them  on  a  pivoting  stand,  so  that  they 
can  readily  be  placed  at  any  angle  perpendicular  to  the 
sun's  rays,  or  turned  face  downwards  while  being  run  in 
and  out  of  the  dark-room  or  during  the  examination  of 
the  test  slips. 

Sometimes,  instead  of  a  wooden  pressure  frame,  a  thick 
plate  of  glass  only  is  used,  supported  on  an  India-rubber 
air  cushion,  the  pressure  of  which  against  the  glass  gives 
very  perfect  contact. 

It  has  also  been  proposed  to  obtain  close  contact  in  a 
simple  way  without  the  use  of  glass  plates  or  frames,  by 
stretching  the  sensitive  paper  and  tracing  over  a  cylinder. 
The  cylinder  has,  however,  to  be  kept  turned  during  the 
progress  of  the  exposure.  For  work  up  to  the  size  of  a 
double  elephant  sheet,  the  pressure  frame  will  probably 
be  the  most  convenient  arrangement. 

Dishes  and  Trays. — At  least  three  trays  will  be 
required  for  chemical  solutions  and  washing ;  but  it  is 
strongly  recommended  to  have  four,  so  that  each  tray 
may  be  kept  for  a  special  purpose.  Two  of  the  dishes 
intended  for  chemicals  may  be  made  of  papier  rtiaclie, 
or  of  wood  lined  with  gutta-percha  or  India-rubber.  As 
India-rubber  and  gutta-percha  do  not  stand  the  Indian 
climate  well,  it  will  be  better  to  use  trays  made  of  wood 
well  varnished  with  shellac  varnish,  or  a   composition  of — 

Asphaltum  ...  ...     71b. 

Beeswax  ...  ...     21b. 

Linseed  oil  ...  ...     1  pint. 

Before  the  varnish  is  dry,  the  tray  is  well  lined  with 
■strong  linen  cloth,  and  then  coated  again  two  or  three 
times  with  the  varnish.  According  to  Fisch  (La  Photo- 
copie)  trays  lined  with  lead  may  be  used  for  the  prussiate 
and  acid  baths.  Where  the  arrangements  are  fixed  these 
will  perhaps  be  the  most  convenient,  specially  for  work 
of  large  size.  The  lead  might  be  varnished  with  advant- 
age, and  the  coating  renewed  as  necessary. 

The  other  two  trays,  used  for  washing  the  prints,  may 
be  made  of  strong  sheet  zinc  or  of  wood  lined  with  zinc. 
For  these  two  trays,  water-supply,  with  pressure  of  at 
least  five  or  six  feet,  will  be  necessary,  and  should  be  led 
into  them  by  India-rubber  tubes  about  one  inch  in 
diameter,  and  not  quite  long  enovigh  to  reach  to  the 
bottom  of  the  trays.  The  taps  may  be  fi.xed  about  IS 
inches  above  the  troughs,  and  the  India-rubber  tube 
be  from  10  to  1.5  inches  long.  A  rose  may  be  attached 
to  the  end  of  the  rubber  tube,  but  it  is  better  to  have 
an  additional  rose  jet  as  noted  below. 

All  the  trays  should  be  about  three  or  four  inches  deep, 
•so  as  to  allow  room  for  about  one  inch  depth  of  fluid 
without  fear  of  splashing  over.  The  zinc  trays  should  be 
occasionally  scoured  with  fine  sand  and  a  little  solution 
■of  potash  or  soda. 

It  will  be  convenient  to  have  the  four  trays  arranged 
in  order,  as  shewn  in  the  diagram,  at  a  height  of  21  to 
3  feet  from  the  ground — 


1 

Prnssiate  bath. 

1 
2         +  tap. 

Water  bath. 

*     + 

3 

Acid  bath. 

1 
4         +  tap. 

Water  bath. 

*     + 

Tap  with  rose. 


*  Tap  with  rose. 


It  will  also  be  found  a  convenience  in  washing  to  place 
an  additional  tap  at  the  right  hand  corner  of  the  washing 
trays,  fitted  with  a  foot  or  two  of  half-inch  rubber  tube, 
carrying  at  the  other  end  a  copper  rose  with  a  bent  neck 
about  6  or  8  inches  long,  which  may  be  held  in  the  hand 
so  as  to  direct  the  water  jet  all  over  the  sheet  and  thus 
remove  the  gummy  coating  without  brushing. 

It  is  recommended  that  a  sheet  of  plate  glass  should  be 
placed  in  the  zinc  tray  so  as  to  obtain  a  perfectly  level 
surface,  which  will  facilitate  the  brushing  and  require 
less  water.     It  is  more  easily  kept  clean  than  the  zinc. 

For  preparing  the  sensitised  paper,  a  flat  board  or, 
better,  a  sheet  of  glass  provided  with  clips,  for  holding 
the  paper  while  being  coated  with  the  sensitised  solution, 
will  be  necessary.  Also  some  broad  soft  camel  or  badger- 
hair  brushes  for  coating  the  paper  and  clearing  the  prints. 
Thomson's  patent  damping  brushes,  which  consist  of  a 
piece  of  fine  felt  fastened  round  a  flexible  wedge-shaped 
piece  of  India-rubber  attached  to  a  handle,  are  very 
suitable  for  applying  the  sensitive  solution.  If  these 
cannot  be  obtained,  a  brush  may  easily  be  made  by 
fastening  some  velvet  or  felt  on  to  the  wooden  handle  of 
an  ordinary  4-inch  damping  brush. 

Some  glass  measures,  funnels  and  suitable  vessels  for 
mixing  and  holding  the  various  solutions  will  be  neces- 
sary. Also  some  stoneware  jars  or  wooden  tubs  in  which 
to  prepare  the  acid  and  prussiate  solutions  in  quantity, 
and  some  stoneware  funnels  for  filtering  these  solutions 
when  necessary. 

A  Baume's  hydrometer  for  heavy  fluids  will  be  useful 
for  ascertaining  the  strength  of  the  perchloride  of  iron 
and  prussiate  solutions.  It  should  also  be  graduated  with 
a  scale  of  corresponding  specific  gravities. 

Chemicals. — If  the  senstive  paper  is  purchased  ready 
prepared,  the  only  chemicals  necessary  will  be  ferrocya- 
nide  of  potassium  or  yelloiv  prussiate  of  potash,  which 
should  be  of  good  quality,  and  some  sulphuric  or  hydro- 
chloric acid.  Some  oxalate  of  potash  will  be  necessary  for 
removing  blue  stains  from  the  prints,  and  caustic  potash 
will  be  found  useful  for  removing  stains  from  the  fingers 
and  for  cleaning  the  zinc  trays. 

For  preparing  the  sensitive  paper,  the  following  addi- 
tional chemicals  will  be  necessary :—  Gum  arabic,  which 
should  be  of  good  quality,  white  and  readily  soluble ; 
tartaric  acid,  or  ammonio  citrate  of  iron,  according  to  the 
formula  employed,  and  perchloride  of  iron.  The  latter 
salt  is  commonly  sold  in  amorphous  semi-crystalline 
lumps,  but  very  readily  diliquesces  into  a  syrupy  fluid, 
and  therefore  it  may  be  more  convenient  to  mix  its  solu- 
tion to  a  certain  strength  by  aid  of  the  hydrometer. 

A  solution  of  perchloride  of  iron  at  45°  Baume  contains 
about  47  per  cent,  of  the  anhydrous  salt,  and  its  specific 
gravity  at  a  temperature  of  60°  F.  will  be  about  1,453. 

Ready  Sensitised  Paper. — Paper  specially  prepared  for 
this  process  by  various  continental  firms  is  now  an  article 
of  commerce  easily  obtainable  in  London  or  Paris.  Some 
of  Pellet's  paper  obtained  some  years  ago  from  Mr.  G.  E. 
Chapman  of  113,  Victoria  Street,  Westminster,  who  also 
supplies  all  necessary  apparatus  and  materials  for  the 
process,  has  lately  been  used  in  the  Photographic  Office, 
Calcutta,  and  found  to  be  in  good  order.  In  many  cases 
it  might  be  more  convenient  to  purchase  the  paper  ready 
for  use  than  to  prepare  it.  Without  proper  appliances 
it  is  difficult  to  get  an  even  coating. 

Preparation  of  the  Sensitised  PajJer.--— Two  methods 
have  been  tried  in  the  Survey  of  India  Photographic 
Office,  Calcutta,  both  of  which  have  been  found  to  answer 
well. 

Paj)er. — It  is  important  that  the  paper  used  for  the 
prints  by  this  process  should  be  hard  and  well  sized,  so 
that  the  sensitising  solution  may  be  kept  as  far  as  pos- 
sible on  its  surface  and  stains  avoided.  Good  ordinary  draw- 
ing paper  is  suitable,  also  the  Rives  or  Saxe  paper 
generally  used  for  photographic  prints.  The  thick  photo- 
graphic paper  No.  50,  specially  prepared  for  this  purpose 
by  Messrs.     Schleicher  and  Schull,  and   obtainable   from 
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Mesin.  Troachor  i:  Ca.  Bombay,  has  been  found  to  give 
Uw  best  rasulis.  Bank  post  paper,  either  thick  or  thiu, 
is  not  80  soitableL 

The  Stnntisino  Si>lution.  Fird  Method— (a).— The 
fbUowing  two  solutions  are  made  up  separately  : — 

Gum  arable  (best)  ...  ...     170  parts. 

Distilled  «^er  ...  ...     G50      „ 

2 

Tartaric  acid  ...  ...  ...       40      „ 

Diatilled  water  ...  ...     150      „ 

When  the  eum  arabic  is  perfectly  dissolved,  which  is 

Cikcilitated  by  first  powdering  it,  filter     the    solution    (or 

8tiain  through  muslin)    into  a    clean  vessel.     Then    add, 

constantly  stirring,    the    tartaric   acid   solution.     When 

V  I  .iighly  mixe<l,  100  to  120  parts  of  a  solution 

of  iron    at  45'    Baum6    (sp.  g.  1453)   are 

sinie  way,    very  slowly  and    with    constant 

.::  _  !  1  which  the  mixture  should  be  set  aside  in 
a  dark  place  for  24  hours.  Distilled  water  is  then  added 
until  the  mixture  shews  a  density  of  not  more  than  1,100 
on  the  hydrometer.  It  is  essential  that  the  mixture  of 
*'  .lifferent  solutions  be  made  in  the  order  given  above. 
I  •  ]K>r<>hIoride  of  iron  were  poured  direct  into  the 
the  latter  would  be  immediately  coagulated 
I  :  vn  in  a  sticky,  insoluble    mass,    which  can 

only  be  brought  back  to  a  liquid  state  by  adding  an 
excess  of  tartaric  acid  solution  ;  but  when  this  latter  is 
already  present  in  the  gum  solution,  there  is  no  fear  of 
coagulation.  The  solution  is  of  an  orange  yellow.  If 
k/spt  carefully  protected  from  light,  it  will  keep  good  for 
a  long  time. 

Second   Method. — (b). — Another    sensitising   solution, 
recommended  by  Captain  Pizzighelli,    of    the   Austrian 
Army,  which  has  been  found  to  give  brighter  prints  than 
(a),  is  made  in  the  following  way  : — 
Three  solutions  are  made  up  of — 

1. 

Gumarabic        ...  ...  ...     20  parts. 

Water  ...  ...  ...  100      „ 

2. 

Ammonio-citrate  of  iron       ...  ...     50      „ 

Water  ...  ...  ...  100     „ 

3. 

Perchloride  of  iron  ...  ...     50      „ 

Water  ...  ...  ...  100      „ 

No.  1  can  only  be  kept  a  few  days  ;  Nos.  2  and  3  keep 
for  »everal  weeks  in  well-stoppered  bottlea  When 
nMpiired  for  use  they  are  mixed  together  in  the  propor- 
tions of  20  parts  of  No.  1,  H  parts  of  No.  2  and  5  parts 
of  No.  3,  aiid  in  tlie  order  given,  or  the  gum  will  be 
coajjulated.  Should  this  occur  after  all,  the  mixture  may 
aG[am  be  rendered  liquid  by  adding  a  few  drops  of 
gUcial  acetic  acid.  In  any  case,  the  mixture  of  Nos. 
1  and  2  thickens  on  the  addition  of  No.  3  and  in  a  short 
time  loses  its  glutinous  properties,  and  after  standing  a 
few  hours  becomes  a  thick  magma :  it  is  then,  according 
to  Pizzighelli,  at  its  best.  It  has  been  found,  however, 
difficult  to  coat  the  paper  with  the  mixture  in  this 
condition,  and  it  is  better  to  add  a  little  acetic  acid 
before  adding  No.  3,  in  order  to  prevent  the  mixture 
from  thickening.  The  solution  will  not  keep  more  than 
a  few  days. 

Whichever  of  these  two  sensitizing  solutions  is 
emj>'       '    '    subsetment  processes  are  the  same. 

.S'.  /   tlie  Paper.— This  operation   and   all  the 

subsequent  ones,  except  the  exposure  to  sunlight,  must 
be  performed  in  a  room  illuminated  by  yellow  light 
passing  through  one  or  two  thicknesses  of  yellow  paper 
or  calico  fastened  over  the  windows,  or  by  candle  or  weak 
lamp  light. 

The  paper  Is  laid  smoothly  down  on  a  drawing  board  or 
gla&s  plate,  and  must  be  firmly  fastened  down  or  two 
sides  with  pins,  rods  or  clips.  It  Ls  of  importance  to  note 
that  the  sticky  nature  of  the  sensitising  solution  is  liable 
to  cause  a  dragging  of  the  paper  from  its  fastenings  which, 
if  not  firm,  may  cause  the  paper  to  crease  or  tear. 


The  sensitising  solution  is  now  poured  into  a  flat  dish 
or  plate  and  applied  to  the  paper  wth  a  soft  broad  brush,, 
as  described  above,  or  with  a  piece  of  soft  sponge,  in  an 
even  coat,  pas.sing  it  lightly  over  the  paper,  up  and  down 
and  across,  taking  care  to  equalise  the  coating  as  much 
as  possible  and  to  avoid  streaks.  The  coating  should  not 
be  too  thick  nor  yet  too  thin.  Each  piece  of  paper  coat- 
ed shoidd  be  hung  up  at  once  to  dry  in  a  dark  place, 
preferably  in  a  drjdng-box  heated  by  a  stove.  It  is  im- 
portant that  the  paper  should  dry  quickly,  so  that  the 
solution  may  not  sink  into  its  substance.  The  paper  is 
said  to  keep  indefinitely,  provided  it  be  protected  from 
damp  and  light.  As  soon  a-s  the  papers  are  dry,  it  will 
be  well  to  put  them  away  carefully  in  an  air-tight  tin 
case.  It  has  been  found  in  the  Photogi-aphic  Office  that 
the  paper  prepared  by  the  1st  method  will  keep  in  good 
order,  but  that  prepared  by  the  2nd  method  will  not  keep 
more  than  a  day  or  two  and  therefore  must  be  freshly 
prepared  as  required. 

Printing, or  Expomire  to  Light. — The  glass  of  the 
pressure  frame  being  thoroughly  clean  and  bright  on  both 
sides,  close  the  yellow  windows  of  the  dark-room  and  lay 
the  tracing  face  downwards  in  the  frame,  and  over  it  a 
sheet  of  the  sensitised  paper  with  the  prepared  or  yellow 
side  in  contact  with  the  back  of  the  tracing.  Over  the 
paper  lay  a  sheet  of  felt  or  some  sheets  of  clean  paper, 
which  should  have  been  previously  dried  in  the  sun,  and 
with  both  hands  carefully  smooth  outwards  from  the 
centre.  Then  put  in  the  back-board  of  the  frame  and 
fasten  down  the  centre  bar,  having  laid  the  test  slips  in 
position,  after  which  fasten  do^\^l  the  end  bars.  Unless 
the  plate  glass,  the  tracing,  and  the  sensitised  paper  are 
in  close  and  uniform  contact  all  over,  it  will  be  impossible 
to  obtain  sharpness  in  the  finished  prints. 

If  a  tracing  on  paper  is  creased  and  wavy,  it  is  recom- 
mended to  fix  it  on  the  glass  plate  by  gumming  the 
edges  to  the  glass  at  intervals.  The  back  of  the  paper 
is  damped  with  a  sponge,  and  instantly  swells  out  in 
waves,  but  afterwards  stretches  perfectly  smooth  on  dry- 
ing. In  this  way  the  smoothing  is  done  once  for  all,  and 
perfect  sharpness  all  over  the  proof  is  secured. 

The  frame  should  be  exposed  towards  the  south,  so 
that  the  sunlight  may  fall  perpendicidarly  upon  it,  or 
so  that  it  may  get  a  good  direct  light.  Care  should 
be  taken  that  no  shadows  or  bright  reflections  fall 
upon  it. 

The  sensitised  paper  must  be  kept  smooth  and  free 
from  creases,  which  would  prevent  perfect  contact  with 
the  tracing.  In  damp  weather  special  precautions  must 
be  taken  to  prevent  the  sensitive  paper  being  affected  by 
moisture  during  the  operations. 

The  exposure  varies  according  to  the  intensity  of  the 
light.  In  direct  sunlight  an  exposure  of  15  to  40 
seconds  is  sufficient  to  produce  the  reduction  of  the  iron 
salts  to  the  state  of  ferrous  chloride,  except  in  the  parts 
protected  by  the  lines,  where  it  remains  in  the  state  of 
ferric  chloride.  In  the  shade  or  dull  light  the  exposure 
may  be  prolonged  from  1  to  5  minutes ;  in  rain  o  to  15 
minutes,  and  in  dull,  foggy  weather  may  require  1 5  to 
30  minutes  or  longer.  One  soon  learns  to  guess  the 
proper  exposure  under  ordinary  conditions  of  working. 
It  is  important,  however,  that  the  exposure  should  be 
exactly  right,  and  therefore  unless  the  exact  time 
required  is  known  from  past  experience,  it  is  advisable  to 
make  use  of  the  following  simple  test : — A  few  lines  of 
varying  thickness  are  traced  on  the  edges  of  the  drawing 
to  be  copied,  in  the  same  ink  as  was  used  to  make  the 
drawing.  Over  these  lines  and  between  the  drawing 
and  the  sensitised  paper  are  placed  some  slips  of  the 
.same  sensitive  paper,  about  one  inch  wide,  the  ends  of 
which  protrude  beyond  the  edges  of  the  printing  frame  in 
such  a  way  that  each  slip  can  be  drawn  out  of  the  frame 
at  will.  It  is  then  possible  by  testing  the  effects  of  light 
on  each  of  these  slips  with  the  developing  solution 
successively  at  different  intervals,  to  watch  the  progress 
of  exposure,  which  is  not  possible  in  any  other  way, 
because  the  paper  changes  color  but  slightly  under  the 
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the    frame    there 


influence   of   light,  and    by    opening 
would  be  risk  of  doubling  the  lines. 

When  it  is  not  convenient  to  draw  the  test  lines  on  the 
tracing  itself,  they  may  be  drawn  on  a  small  separate 
piece  of  tracing  paper  of  the  same  qiuility  as  the  original 
tracing,  which  is  placed  in  a  small  pressure  frame  and 
exposed  alongside  the  tracing  being  copied,  and  under 
exactly  the  same  conditions  of  lighting. 

To  apply  the  test,  expose  the  frame  to  full  sunlight  for 
a  few  seconds,  then  turn  it  over  to  protect  the  sensitive 
paper  from  light,  and  withdraw  one  of  the  test  slips. 
Then  immediately  plunge  the  end  of  the  slip  which  was 
inside  the  frame  and  under  the  black  lines  drawn  on  the 
edge  of  the  drawing  into  the  solution  of  ferrocyanide  of 
potassium  used  for  developing,  and  watch  its  chemical  ac- 
tion for  40  to  50  seconds.  If  the  lines  appear  at  once  in 
blue,  but  the  ground  of  the  paper  is  also  tinted  blue,  the 
exposure  is  insufficient  and  must  be  continued.  These 
tests  are  continued  after  intervals  of  a  few  seconds  with 
fresh  slips  of  test  paper,  until  a  point  is  reached  when 
the  paper  remains  yellow  and  quite  free  from  blue  spots, 
but  the  lines  appear  sharply  reproduced  in  blue,  which 
indicates  that  the  exposure  is  exactly  sufficient.  If,  how- 
ever, the  ground  of  the  paper  remains  yellow,  but  the 
lines  are  broken  and  faint,  the  print  has  been  over-ex- 
posed and  should  be  rejected.  The  print,  having  been 
correctly  exposed,  is  taken  to  the  dark-room  and  there 
removed  from  the  frame. 

If  the  copies  are  rolled  up,  put  in  a  dry  place  and  ex- 
cluded from  the  light,  they  may  be  kept  for  some  hours  or 
even  days  before  being  developed,  and  thus  the  printing 
can  be  completed  under  uniform  conditions  in  the  best 
part  of  the  day. 

Development  of  the  Prints. — This  operation  must  be 
performed  in  yellow  light. 

The  developing  solution  consists  of  a  solution  of  ferro- 
cyanide of  potassium  at  20  per  cent.,  or  about  saturation. 
Should  crystals  form  in  the  solution,  water  should 
be  added  to  just  dissolve  them.  The  specific  gravity  of 
the  solution  should  be  about  1-1275,  or  about  16-B,  and 
it  should  not  be  used  to  saturation  in  hot  weather,  when 
more  of  the  salt  will  be  dissolved. 

The  solution  is  conveniently  prepared  by  putting  a 
quantity  of  the  yellow  crrystals  into  an  enamelled  pot 
with  two  or  three  times  the  quantity  of  boiling  water, 
and  stirring  the  solution  from  time  to  time  with  a  wooden 
rod.  The  solution  is  poured  off  into  the  tray  as  required 
and  more  crystals  and  water  added  as  necessary  to  keep 
up  the  stock. 

The  bath  can  be  used  till  it  is  exhausted  and  is  in  no 
way  dangerous. 

A  sufficient  quantity  of  this  solution  at  the  strength 
indicated  above  should  be  poured  into  the  first  tray  so  as 
to  fill  it  to  the  depth  of  about  an  inch.  The  print  should 
not  be  allowed  to  touch  the  bottom  of  the  tray,  other- 
wise stains  will  be  caused. 

Before  commencing  to  develop,  the  prints  are  laid  face 
downwards  on  a  table,  and  the  edges  turned  up  carefully 
with  the  aid  of  a  straight  edge,  so  as  to  form  a  sort  of 
tray  |  inch  in  depth.  This  renders  the  sheet  more  easy 
of  manipulation,  and  leaves  the  back  white,  and  in  the 
end  saves  time.  The  copy  must  then  be  floated  face 
downwards  on  the  prussiate  bath  (No.  1),  care  being 
taken  not  to  get  any  of  the  prussiate  solution  on  the  back  ; 
any  air  bubbles  must  be  removed  by  each  of  the  comers 
of  the  copy  being  quickly  lifted  in  turn  by  one  hand, 
and  gently  lowered  again,  the  other  hand  being  used  at 
the  same  time  to  drive  out  the  air  bubbles  from  the 
centre.  After  floating  the  copy  on  the  prussiate  bath 
forhalf  a  minute,  the  copy  must  be  lifted  by  raising  one 
end  with  care.  This  can  be  done  without  getting  any  of 
the  pnissiate  on  the  back,  which  otherwise  would  leave 
blue  stains.  The  copy  must  now  be  held  up,  and  the 
action  of  the  prussiate  allowed  to  continue,  but  only  so 
long  as  the  yellow  ground  remains  free  of  blue  .spots. 
The  longer  the  copy  can  bo  kept  with  the  film  of  prussiate 
on,  the  stronger  and  darker  will  the  lines  come    out.     As 


soon  as  bliM  spots  begin  to  appear  on  the  yellow  back- 
ground, the  copy  must  at  once  be  immersed  face 
downwards  in  the  zinc  tray  (No.  2),  already  filled  with 
clean_  water.  This  checks  the  further  action  of  the 
prussiate  solution.  One  edge  of  the  paper  must  now 
be  depressed  beneath  the  surface  of  the  water,  and 
the  whole  paper  then  lifted  by  that  edge ;  the  water 
will  thus  be  made  to  flow  all  over  the  back  of  the  paper. 
This  washing  must  be  repeated  two  or  three  times,  then 
the  copy  must  be  wholly  immersed  in  the  hydrochloric  acid 
bath  (No.  3)  for  five  to  fifteen  minutes,  and  its  .surface 
dabbed  all  over  with  the  brush  in  order  to  start  and 
loosen  the  blue  mucilage. 

The  copy  is  next  taken  out  of  the  acid  bath  and  must 
be  laid  face  upwards  in  the  empty  zinc  tray  (No.  4), 
where  it  must  be  well  rubbed  all  over  with  a  brush  to  get 
rid  of  the  superficial  blue  mucilage,  and  then  copiously 
flushedwith  plenty  of  clean  water.  The  lines  of  the 
copy  will  then  be  found  to  stand  out  blue  on  a  clear 
white  ground.  The  copy  must  be  hung  over  a  half-round 
piece  of  wood  to  dry.  If  only  one  zinc  water  tray  is  used 
for  washing  in  after  the  chemical  baths,  care  must  be 
taken  to  rinse  it  out  well  after  each  washing,  as  the 
slightest  admixture  of  the  acid  and  prussiate  solutions 
would  stain  the  copy  blue.  It  saves  time  if  several 
copies  be  developed  up  to  the  acid  bath  stage  and  left, 
care  being  taken  to  turn  each  copy  face  downwards  before 
another  is  put  on  the  top  of  it ;  also  always  place  the 
copy  in  the  acid  bath  with  the  face  upwards,  then  brush 
over  with  the  acid  solution,  and  turn  face  downwards. 

Acid  Bath. — Either  sulphuric  or  hydrochloric  acid 
may  be  used  for  clearing  the  prints.  The  former  requires 
more  precaution  in  using  than  the  latter.  It  must  be 
mixed  in  strong  stoneware  vessels  by  adding  three  parts 
of  the  acid  to  100  parts  of  water  and  not  vice  versa. 

The  strength  of  the  hydrochloric  acid  bath  is  from 
8  to  10  parts  of  acid  to  100  of  water.  A  mixture  of  two 
quarts  of  the  acid  with  five  gallons  of  water  will  fix 
about  100  copies  double  elephant  size,  after  which  the 
solution  becomes  full  of  blue  precipitate  and  should  be 
renewed.  The  objection  to  the  use  of  this  acid  is  on  ■ 
account  of  its  fuming,  but  this  is  slight.  : 

Causes  of  Failure. — 1.  The  ground  appears  blue. 
This  arises  from  under  exposure  to  the  light,  or  from  the 
print  having  been  kept  too  long  exposed  to  the  action  of 
the  prussiate  bath. 

2.  The  lines  are  broken  and  pale  while  the  ground 
remains  white.  This  may  be  due  to  overexposure  or  to 
the  lines  of  the  tracing  not  being  sufficiently  opaque  to 
stop  the  passage  of  light  through  them. 

3.  When  the  print  is  put  in  the  acid  bath,  the  lines 
turn  a  dark  blue,  which  washes  off  when  being  brushed. 
This  arises  from  insufficient  development  in  the  prussiate 
bath  ;  if  the  ground  is  also  blue  spotted,  it  is  from  under 
exposure. 

Removal  of  Stains. — If  in  spite  of  all  precautions 
stains  or  spots  of  blue  appear  on  the  ground  of  the  print, 
they  may  be  easily  removed,  or  alterations  made  in  the 
drawing,  by  means  of  a  solution  of  oxalate  of  potash 
made  by  dissolving  one  part  of  the  neutral  salt  in  four 
parts  of  water.  A  solution  called  "  Blue  Solving " 
is  sold  ready  prepared  for  this  purpose.  The  liquid 
is  applied  lightly  with  a  camel's  hair  brush  to  the  stains 
or  lines  to  be  erased,  and  dried  off"  with  blotting-paper. 
When  dry  the  parts  will  appear  white.  This  solution 
should  only  be  applied  to  the  prints  when  dry. 

Blue  stains  on  the  fingers  may  be  easily  removed  by 
means  of  a  very  weak  solution  of  caustic  potash  or  soda, 
and  may  be  avoided  by  the  use  of  India-rubber  gloves  or 
finger  stalls. 

Prints  produced  by  this  process  are  quite  permanent 
and  unchangeable  by  light  or  damp. 

Preparation  of  Drawings  or  Tracings. — Any  draw- 
ing or  print  in  black  ink  on  white  paper  not  too  thick 
can  be  copied  by  this  process  ;  but  to  secure  the  best 
results  it  is  preferable  to  use  tracings  with  a  clear  translu- 
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mat  ground  and  bl<ick  opaqtte  lines  carefully  prepjired 
for  the  purpose. 

The  tracing  }^>aper  should  be  quite  white  or  slightly 
blue,  fresh  aud  transpi\rent,  of  even  texture,  and  free 
from  st&ins  or  spots.  Old  pjiper,  which  is  generally 
yellow  Mid  brittle,  should  not  be  used. 

The  tracing  or  parchment  pajiers  specially  prepared  by 
Messrs.  Schleicher  and  Schull  for  photographic  work 
are  to  be  recommended,  and  are  obtainable  from  Messrs. 
iVeacher  and  Co.,  B<;>mbay. 

The  drawing  must  be  made  with  perfectly  black  ink, 
in  firm  full  lines,  especially  the  finer  ones,  so  that  they 
may  be  quite  opaque.  Some  Indian  yellow  or  burnt 
sienna  may  be  added  to  the  Indian  ink  U>  give  it  addition- 
al opacity.'  Care  must  be  taken  to  keep  the  back  of  the 
tracing  clean  and  free  from  anything  which  might  print 
thn)ugh  and  interlere  with  the  clearness  of  the  design. 

As  far  as  possible,  all  lines  usually  drawn  in  color 
fliiould  be  drawn  in  black  dotteii  lines  of  different 
kinds.  However,  if  the  use  of  color  in  the  original  is 
oompuUorj',  red  lines  should  be  drawn  in  thick  vermillion 
or  burnt  sienna ;  yellow  lines  with  Indian  yellow  or 
chrome  yellow  ;  brown  with  burnt  umber,  sepia,  &c. ; 
blue  and  green  lines  with  a  mixture  of  chrome  yellow 
and  dark  prussian  blue  in  different  proportions.  Pale 
blue  linos,  for  water  levels,  &c.,  will  not  reproduce,  and 
•hould  be  drawn  in  black. 

All  washes  of  color  should  be  avoided  on  the  tracings. 
They  can  be  put  on  after  making  the  reproductions, 
and  may  in  many  cases  be  replaced  by  ruling  or  cross- 
hatching. 

Tracing  paper  is  recommended  in  preference  to  tracing 
doth  as  more  even  in  texture  and  allowing  of  finer  lines 
being  drawn  on  it. 


MINING  IN  GREAT  BRITAIN. 
(From  our  otvn  Correnpondent.) 

A  MODiriCATiojJ  of  Liveing's  apparatus  for  the  detection  of 
explosive  gases  in  mines  is  being  applied  to  electrical  mining 
lamps.  It  consists  of  a  pair  of  sliort  glass  cylinders,  fitted  witii 
platinum  wires.  The  ends  of  one  cylinder  are  closely  sealed, 
and  the  enHs  of  the  other  are  protected  with  discs  of  wire 
gauze.  These  cylinders  are  attached  to  the  sides  of  the  elec- 
trical lamp,  and  suitable  switches  are  provided,  so  that  the 
current  of  electricity  may  be  transmitted  from  the  battery 
ihroagh  both  of  the  wires.  If  no  gas  or  firedamp  be  present, 
both  of  the  wires  will  lie  equally  luminous  ;  and  if  gas  be 
present,  the  platinum  wire  enclosed  in  the  gauze  cylinder 
will  be  most  luminous.  The  estimation  of  the  percentage  of 
the  firedamp  present  must  be  made  by  the  eye,  as  the  scale 
which  is  usually  attached  to  M.  Liveing's  apparatus  is  omitted 
in  this  modification. 

Mr.  Preece,  in  a  lecture  at  a  recent  meeting  of  the  Royal 
Institution  of  Great  Britain,  said  that  electric  raining  lamp.s 
are  simple  of  construction,  easy  of  inspection,  and  are  not 
likely  to  be  extinguished  in  handling  like  the  Mueseler ;  but 
they  do  not  act  as  detectors  of  the  presence  of  gas,  and  they 
might  explode  gas  if  their  protecting  glass  shield  were  acci- 
dentally broken.  Mr.  Liveing's  valuable  invention  will  dis- 
cover the  presence  of  firedamp,  it  therefore  remains  for  other 
i  to  devise  means  for  detecting'  the  presence   of  car- 

1  gas,  and  of  preventing  the  ignition  of  gas  should  the 

lamp  be  broken  or  damaged. 

The  question  of  Canal  mrinis  Railway  is  receiving  consider- 
able attention  in  the  midland  counties.  A  scheme  has  been 
recently  suggested  for  the  formation  of  a  national  canal  as  a 
main  route  tetween  the  Thames  and  the  Mersey,  and  branches 
to  the  Trent  and  Severn.  There  is  certainly  need  for  the 
present  scheme,  by  which  the  economical  transport  of  merchan- 
dise and  new  materials  could  be  secured.  The  promoters 
have  appealed  to  the  Government,  and  ask  that  the  State 
•hould  acquire  the  existing  canals,  with  the  \'iew  of  their  use 
free  of  all  tolls.  If  turnpike  roads  can  become  free  of  tolls, 
there  appears  to  be  no  valid  reason  against  traffic  upon  canals 
being  similarly  frf;ed.  If  transport  were  so  lightened,  it 
most  in  the  end  conduc-e  to  the  l->enefit  of  all  cl.asses. 

A  blower  of  firedamp  is  Ijeing  successfully  employed  to 
fire  a  Lancashire  boiler  at  Hebbum  Colliery.  The  gas  is 
piped  for  some  distance   underground  to   the   boiler  on  the 


surface.  Tiie  furnace  end  of  the  boiler  tubes  is  closed  in 
with  the  exception  of  a  small  rectangular  box  for  the  admis- 
sion of  the  air.  The  gas  is  burnt  from  the  end  of  a  common 
pipe  and  passes  round  a  circular  bridge  placed  about  five  feet 
from  the  furnace  end  of  the  boiler.  A  volume  of  about  140 
cubic  feet  of  the  firedamp  is  said  to  produce  the  same  volume 
and  pressure  of  steam  as  the  combustion  of  5  tons  of  coal 
daily.  Arrangements  are  being  made  for  the  application  of 
the  gas  to  other  boilers. 

A  water  spray  is  used  at  the  Dowlais  Collieries  in  connection 
with  compressed  air  for  cooling  the  ventilating  current  and 
damping  the  coal  dust.  The  water  is  collected  in  a  cistern  in 
the  shaft,  and  issues  with  a  pressure  of  90  pounds,  and  the  air 
at  45  pounds  is  drawn  from  the  supply  to  an  air  hauling  engine. 
The  air  is  introduced  by  a  jet  into  the  centre  of  the  stream  of 
water,  and  a  very  fine  spray  is  produced,  which  is  carried  for 
some  distance  in  suspension  in  the  air  current.  The  mana- 
gers of  the  colliery  may  be  congratulated  on  the  success  that 
has  crowned  their  efforts. 

The  want  of  some  means  of  conmiunication  between  men 
in  the  cage  whilst  ascending  or  descendino;  the  shaft  has  been 
successfully  supplied  by  the  invention  of  Mr.  William  Armstrong 
of  Wingate  Colliery.  It  consists  of  the  insertion  of  an  insulated 
copper  wire  in  the  central  core  of  the  wire  rope.  This  copper 
wire  is  then  used  for  the  transmission  of  sis^nals  or  other 
communications  by  means  of  electric  or  telephonic  appliances. 
The  invention  is  most  useful,  more  especially  when  applied 
to  the  examination  of  the  shaft,  guides  or  conductors,  where 
the  cage  is  required  to  be  stopped  and  reversed  at  frequent 
intervals,  in  order  that  the  men  may  make  the  necessary 
inspection.  ^^^ 

NOTES  FROM  HOME. 
(From  our  own  Correspondent.) 

According  to  the  Patent  Office  Report  for  1887  the  total 
number  of  applications  for  patents  during  that  year  was 
18,051,  as  compared  with  17,176  for  the  preceding  year;  of 
these  latter  53  per  cent,  have  been  proceeded  with.  The 
corresponding  figures  for  designs  are  2.5,734  and  2.3,717 
respectively.  Of  the  patents  76  per  cent,  came  from  resi- 
dents in  the  United  Kingdom.  The  gross  receipts  on  ac- 
count of  fees  for  patents,  designs  and  trade  marks,  and  sale 
of  publications  amount  to  £124,279. 

Mr.  Norman  Shaw,  the  Architect,  has  lately  published  a 
description  of  a  new  form  of  drain  pipe  which  he  is  now 
using  instead  of  the  ordinary  socket  jointed  tubular  pipes. 
It  consists  of  a  culvert  made  of  glazed  earthenware  of  egg- 
shaped  section,  open  all  along  the  top  with  a  rebaled  flange  to 
receive  a  cover.  After  these  semi-pipes  are  laid  and  jointed 
with  cement  they  can  be  inspected  from  end  to  end,  each  joint 
can  be  examined  to  see  if  perfect,  whilst  the  uniformity  of  the 
fall  can  be  easily  tested,  and  if  necessary,  corrected  with 
facility.  When  this  has  been  done  the  title  covers  are  put 
on  pointed  with  cement,  and  the  whole  floated  over  with  the 
same  material.  Experience  will  alone  prove  whether  this 
novel  form  of  drain  pipe  possesses  the  advantages  claimed 
for  it  by  its  designer. 

Both  technical  and  commercial  papers  are  unanimous  in 
confirming  the  opinion  of  the  House  of  Commons  in  its  rejec- 
tion of  the  Channel  Tunnel  Experimental  Works  Bill.  'The 
commercial  aspects  of  the  scheme  lieing  doubtful,  as  it  is 
pointed  out  that  even  if  the  whole  Continental  passenger 
traffic  could  be  carried  through  the  tunnel,  it  would 
scarcely  pay  a  fractional  dividend  on  the  immense  sum 
required  for  the  construction  of  the  works,  and  further, 
there  is  a  limit  to  the  carrying  capacity  of  a  double 
line  of  rails  in  a  tunnel  of  .such  a  length,  which  must 
necessarily  be  worked  on  the  block  system.  And  now  that 
the  Bill  has  lieen  so  decidedly  rejected  by  Parliament,  the 
Government  is  urged  to  take  strong  measures,  by  destroying 
the  works  which  are  now  under  construction  within  the 
three-mile  limit,  and  so  finally  settle  the  question. 

The  great  Railway  Companies  owning  the  lines  between 
London  and  Scotland  have  this  month  further  accelerated 
their  express  trains.  On  the  Great  Northern  Railway  the 
"Flying  Scotchman,"  which  has  performed  the  journey  hereto- 
fore between  London  and  Edinburgh  in  nine  hours,  is  now 
timed  to  do  the  distance  in  eight  and  a  half  hour.s,  and  the 
first  train  from  King's  Cross  arrived  in  Edinburgh  four 
minutes  before  time.  The  distance  between  London  and 
Edinburgh   being    397    miles,  this  gives  a  running  speed  of 
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nearly  47  miles  an  hour  including  stoppages.  The  Midland 
Railway  Company  now  run  between  Glasgow  and  St.  Pancras 
in  nine  hours  and  20  minutes,  bein?  a  saving  of  6.5  minutes 
on  tlieir  former  time  ;  whilst  the  distance  between  Edinburgli 
and  London  by  this  route  is  done  in  nine  hours  and  .^O  minutes, 
being  a  saving  of  20  minutes  on  the  time  previously  allowed. 
Considerino;  the  heavy  gradients  that  the  Midland  Railway 
has  to  work  over  and  the  longer  distance  travelled,  this  must 
be  considered  a  fine  piece  of  engine  performance.  The  North- 
western Railway  also  have  made  important  accelerations  of 
speed  on  their  through  fast  trains.  It  is  interesting  to  note 
that  these  tine  express  trains  are  worked  by  totally  different 
types  of  engines.  The  Great  Northern  Company  adopt 
bogie  outside  cylinder  8  feet  single  engines  ;  the  Midland 
with  their  heavier  gradients  use  bogie  coupled  engines,  whilst 
Mr.  Webb,  on  the  North- Western,  uses  his  three-cylinder 
compound  engine. 

The  veteran  Sanitarian,  Mr.  Edwin  Chadwick,  C.B.,  is  to 
preside  at  the  twelfth  anniversary  meeting  of  the  Sanitary 
Institute  of  Great  Britain,  which  is  to  be  held  at  the  Royal 
Institution,  Albermaile  Street,  on  the  12th  instant.  At  this 
meeting  Dr.  B.  W.  Richardson  is  to  read  an  address  on  the 
"  Storage  of  life   as  a  sanitary   study." 

The  Engineer  gives  a  drawing  of  the  engines  of 
the  Re  Umberto,  the  Italian  war-ship  now  being  built  at 
Castelamare.  The  drawing  is  a  copy  from  one  of  the  largest 
photographs  of  steam  machinery  ever  taken.  These  engines 
indicate  10,000  horse-power  on  each  screw.  The  He  Umberto 
is  intended  to  steam  18  knots,  and  she  will  carry  four 
110-ton  guns  en  barbette. 

From  Paris  we  read  that  a  good  deal  of  work  is  going  on 
now  in  the  gardens  in  connection  with  the  Exhibition.  Tlie 
Eiffel  Tower  has  already  progressed  as  far  as  the  floor  of  the 
second  story.  It  is  intended  to  utilize  the  Tower  for  the 
firework  display  at  the  Fete  Nationale,  and  on  the  same  day 
nearly  3,000  Mayors  are  to  be  entertained  at  an  immense 
banquet. 

The  fears  entertained  in  the  early  part  of  the  year  as  to 
the  great  deficiency  in  the  water-supply  for  the  large  towns, 
have  been  quieted  to  some  considerable  extent  by  the  exces- 
sive fall  of  rain  during  the  past  and  present  month.  The 
fear  at  Liverpool,  where  the  daily  supply  has  been  so  re- 
stricted in  order  to  economize  the  quantity  of  water  stored 
in  the  reservoirs,  has  been  allayed  by  the  storage  of  over 
60  million  gallons  of  water  during  the  past  week,  and  a 
similar  result  has  been  reported  from  other  large  centres  of 
populations  throughout  the  country. 


"oEke  ^nztiits. 


PUBLIC  WORKS  DEPARTMENT. 

Bombay,  July  29,  1888. 

His  Excellency  the  Governor  in  Council  is  pleased  to  appoint 
Rao  Saheb  Nilkunt  Govind,  Sub-Engineer,  3rd  grade,  to  be  an 
Honorary  Assistant  Engineer,  3rd  grade,  to  complete  the 
establishment. 

Mr.  R.  Barnes,  Assistant  Engineer,  2nd  grade,  has  passed 
the  Departmental  Examination  prescribed  in  the  Public  Works 
Code. 

N.-W.  P.  and  Oudh,  July  28,  1888. 

Buildings  and  Roads  Branch. 

The  rank  of  Honorary  Assistant  Engineer  is  conferred  on  Mr. 
Tj.  W.  K.  Martin,  Sub-Engineer,  2nd  grade,  with  effect  from  the 
llth  July  1888,  vice  Mr.  S.  Peart,  deceased. 

Irrigation  Branch. 

His  Honor  the  Lieutenant-Governor,  North-Westem  Provinces, 
and  Chief  Commissioner,  Oudh,  is  pleased  to  order  the  following 
promotions,  with  effect  from  the  dates  specified  : — 

Mr.  W.  B.  Gordon,  from  Assistant  Engineer,  Ist  grade,  to 
Executive  Engineer,  4th  grade,  temporary  rank,  viee  Mr. 
Francken,  granted  furlough,  with  effect  from  7th  July  1888. 

Mr.  M.  Nethersole,  from  Assistant  Engineer  1st  grade,  to 
Executive  Engineer,  4th  grade,  temporary  rank.  Vice  Mr. 
Mackenzie,  gianted  furlough,  with  effect  from  7th  July,  1888. 

Mr.  H.  .J.  Strickland,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  temporary  rank,  -vice  Mr. 
A.  Grant,  granted  furlough,  with  effect  from  8th  July  1888. 


India,  July  28,  1888. 

Mr.  C.  H.  WoUaston,  Assistant  Engineer,  3rd  grade,  Burma, 
is  promoted  to  Assistant  Engineer,  2nd  gi'ade,  with  effect  from 
the  26th  May  1888. 

Mr.  E.  W.  Arundell,  Deputy  Consulting  Engineer  to  tlie 
Government  of  India  for  Railways,  Central  Division,  is  appointed 
to  officiate  as  Consulting  Engineer  to  the  Government  of  India 
for  Railways,  Centi'al  Division,  d\iring  the  absence  on  privilege 
leave  of  Mr.  R.  T.  Mallet,  or  until  further  orders. 

Mr.  A.  C.  Cregeen,  Superintending  Engineer,  1st  class.  State 
Railways,  is  permitted  to  retire  from  tlie  service,  with  effect  from 
the  afternoon  of  the  4th  February  1888,  the  date  of  the  expiration 
of  his  fui'lough.  This  cancels  Public  Works  Department  Noti- 
fication of  15th  March  1888. 

Military   Worhs    Department. 

The  undermentioned  officers  are  appointed  to  the  Military 
Works  Department  as  Assistant  Engineers,  2nd  grade,  tem- 
porary rank,  with  effect  from  the  dates  specified  : — 

Lieutenant  E.  H.  DeV.  Atkinson,  u.e  , — 9th  January,  1888. 

Lieutenant  G.  A.  Travers,  r.e., — 27th  January  1888. 

Lieutenant  W.  V.  Scudamore,  r.e., — ^27th   January,  1888. 

Lieutenant  R.E.  Tomlin,  r.e.,— 1st  February  1888. 

Lieutenant  G.  P.  Lennox-Conyngham,  r.e., — 14th  February 
1888. 

Lieutenant  A.  J.  H.  Swiney,  R.E., — 24th  February  1888. 

Lieutenant  J.  H.  S.  Murray,  r.e., — 7th  April  1888. 

Punjab,  July  26, 1888. 

Irrigation  Branch. 

Mr.  R.  W.  Rowland,  Assistant  Engineer,  1st  grade,  from 
the  Patiala  Division,  Sirhind  Canal,  to  the  Ferozepore  Division, 
Sirhind  Canal,  which  he  joined  on  the  forenoon  of  the  24th 
June  1888,  on  return  from  the  one  month's  privilege  leave 
granted  him  in  Irrigation  Branch  Memo,  dated  4th  .lane  1888. 

Madras,  July  24,  1888. 

Mr.  J.  Inglis,  Assistant  Engineer,  1st  grade,  is  gi-anted 
furlough  on  medical  certificate  to  29th  .luly  1888,  in  extension  of 
the  leave  granted  to  him  in  Notification  published  in  the  Fort  St. 
George  Gazette  of  the  19th  June  1888. 

Burma,  July  21,  1888. 

Mr.  J.  P.  Henderson,  Assistant  Engineer,  1st  grade,  Meiktila 
Division,  is  granted  one  year's  furlougli  to  Europe,  with  tlie  usual 
subsidiary  leave,  from  the  forenoon  of  the  28th  .lune  1888.  This 
cancels  Upper  Burma  Public  Works  Department  Notification 
dated  the  20th  June  1888. 

With  reference  to  Upper  Burma  Public  Works  Department 
Notification  dated  the  19th  May  1888,  Mr.  B.  Baxter,  Executive 
Engineer,  2nd  grade,  took  over  charge  of  the  Ruby  Mines  Division 
on  the  20th  June  1888. 

Bengral,  August  1,  1888. 

Rai  Annoda  Prosad  Sarkar  Sahib,  Assistant  Engineer,  'is 
transferred  from  the  Brahraini-Byturni  to  the  Acquapada- 
Jajepore  Division. 


Iviimw  €ngtttecnitg  patent  Register. 


RECENT  BRITISH  PATENTS. 

Casting  Metals. — B.  H.  Thioait,  Liverpool. — The  essential  feature 
of  this  invention  is  the  cooling  of  the  metal  from  the  centre  to  the 
outside.  The  object  of  this  reversal  of  the  usual  order  is  to  allow 
the  enclosed  gases  to  escape  from  the  inside  of  the  metal.  Previously 
to  pouring  the  metal  into  the  mould,  a  cooling  tube  is  placed  exactly 
in  its  centre,  and  in  such  a  position  that  the  abaorntion  of  heat  from 
the  mass  is  uniform.     The  cooling  tube   ia    placed    .nside    another    of 
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■luthtlv  CT<-ftttfr  aiiuiieUT,  the  latter  tulnj  serving  for  the  escape  of  the 
eooli'.ij  rtai  i  The  application  of  this  method  to  the  casting  of  pro- 
j^t  -rat«J  iu  the  acx>mpanving   tigutcs.     The   niouKl    A    is 

mi  V    a    g«a   combuation  liue  B,  which  is  supplied  with  fuel 

from  li.c  Uui.  (.'.  anil  uver  the  niouUl  is  placed  a  cover  D  which  rests  on 
m  recete  K      The  inner  pipe  li  supplies   the     cooling    medium,    which 

CooaikUof  eitt't -•■• '  ;iir.  oil,  steam,  or  water  ;  and  the   ""n"- 

Ux     ipace    h-.-  ■  <■'  tt">l  H  allows  the  return  of  the  lUud. 

If  >ir  ia  the  It !  iim,  it  is  afterwards  utilised    to  support 

tlM  combustion  ol  the  gase^ms  fuel,  and  for  that  purpose  it  is  led 
tl„coeh  the  i-onnwtins  flues  J  into  the  flue  B  The  cooling  pipe  H  is 
mil."   '  ■  it V  of  steel  as  is  used  for  the  projectile,  and  is 

fii,  I  by  nienns  of  a    screw    thread.     The    hollow 

vhicii  i>  mi  1"  i"v  ,.i,>jeJtile  in  c-onsetiuence  of  tlio  hollow  tube  H  is 
■ft«r>»»t\ls  tille>l  up  with  a  tine  steel  plug  and  cap.  If,  however,  it  is 
desir*.!  that  the  cooling  piiw  H  shall  not  form  part  of  the  projectile, 
the  pipe  H  may  1*  surrounded  with  some  woo<ly  fibre,  which  will 
become  charred  when  the  meUl  is  ponretl  into  the  mould  ;  the  same 
object  may  be  also  attainoi)  by  making  the  pipe  of  silicious  or  other 
reitmctory  material.  Four  claims  arc  made.— No.  6058.  April  26th, 
1887. 

TELfHKKACE.— ff  It  Lai*,  Londoner.  Otto,  Schkendit-,  Germany.)— 
Improve  I  ■  V  here  introduce*!  into  the  method  of  coupling  the 
trucks  !■  -•  ro|H'S  of   wire  ways  or  elevated  railways.     The 

claw  giiiJ 1  in  the  aocompanying  figure  may  be  advantageous- 
ly uaej  on  steep  gr»<lient.'».  A  is  the  cross  bar  of  the  suspension  frame 
for  the  buckets,  ami  B  is  a  casting  which  is  firmly  attached  to  the 
emu  bar  ;  the  roller  fJ  is  supportetl  on  a  spindle  C  and  acts  as  a 
gnule  for  the  hauling  rope  U  when  the  bucket  is  uncoupled  from  the 
rope.  For  the  purposes  of  lubricating  the  spindle,  a  recess  C  is 
fonned  in  the  wheel  ;  the  oil  is  held  in  its  place  by  the  screweil  plug 
C,  which  is  prevented  frum  shaking  loose  by  means  of  the  ratchet 
teeth  C  and  the  spring  C.  The  cross  head  E  is  supported  by  the 
•prings  F  F,  and  may  be  moved  vertically  iu  the  guides  B';  to  the  lower 


lide  of  the  cross  head  is  attacheil  a  forked  gripper  (i  and  a  sleeve 
H  ;  the  sleeve  also  carries  another  gripper  I,  \vhich  is  constantly 
pressed  against  au  iuwarilly  projecting  nange  on  the  lower  end  of 
the  sleeve  by  means  of  a  spring  .J.  An  eccentric  K  is  attached  to  a 
■pindle  K',  and  has  a  projecting  extremity  upon  which  is  fixed  an 
»nn  L.  In  coupling  a  truck  to  the  rope,  the  latter  is  first  placed  upon 
the  roller  C,  «nd  then  the  cross  head  K  is  lowered  by  turning  the 
lever  L  :  the  grippers  (J  and  I  arc  thus  caused  to  engage  with  the 
tope.  Til'-  tr.iv. !  of  the  lever  is  limitcil  by  the  stop  M.  When  one 
;  s  O,  which  are  placed  at  various  points  along  the 
■  .e  gripping  apparatus,  while  the  rope  is  in  motion, 
-■  linst  the  inclined  surface  P  of  the  gripper  I,  thus 
ami  striking  against  the  other  gripper  O.  As  soon 
..i;  ii;i>  jMKsed  the  first  gripper  I,  the  latter  is  forced  down  by 
(pring  J  and  the  coupling  oj)eration  is  complete.  In  order  to  stop 
buckets  at  any  pfrint  of  the  line,  it  is  necessary  to  release  the 
pipper»  (i  and  I  ;  the  lever  L  strikes  against  the  fixed  plate  Q,  which 
u  placed  in  the  position  where  it  is  desired  that  the  buckets  shall  be 
relea«e<l,  aa>l  is  forced  bock  ;  the  eccentric  K  is  turned,  whereupon 
the  springs  F  F'  raise  t!ie  cro.M  heail  K  and  with  it  the  grippers  G  and  I 
toaauffi  ■  ■■  -  '  t  u>  allow  the  hanling  rope  and  the  carrier  collar  to 
p««»  ff'  the  grippers  and  the  roller  C    .Seven    claims    are 

liu<le  for  .  ,  I   -"g  device, for  the  cinstruction  of  the  collar  and  for 

an  arrau;{emcnt  of  the  truck  frame.— No  7:'i()7.     May  2.'!nl,  1HS7. 
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East  Indian  Railway. 

WANTED. 


A  DRAFT.SMAN  and  SURVKYOR,  salary,  Rs  75.  Apply,  witK 
^  coijies  of  testimonials  (which  will  not  be  returned),  to  the 
District  Engineer,  E.  I.  Railway,  Dinapore. 

D.  W.  CAMPBELL, 

Agent. 
Calcutt.*,  SOth  July  1888. 


WANTED 

A    Permanent  DRAFTSMAN,  Salary  Rs.  40,  rising  to  60  per  month. 

He  must  be  competent  to  take  out  quantities  and  check  measure- 
ments of  Estimates  from  the  drawings.  Knowledge  of  English  is 
necessary. 

Apply,  with  copies  of  testimonials  (which  will  not  be  returned),  to 
the  Executive  Engineer,  Bareilly  Division,  Military  Works. 

H.  H.  COLE,  Major,  r  k.. 
Executive  Engineer,  15areilly  Division, 

MiLITAliY   ^VORKS. 


BURMAH  P.  W.  D. 

WANTED— For  the  Office  of  the  Superintend- 
ing Engineer,  2nd  Circle,  Thayetmyo,  a 
duly  qualified  Estimator,  Salary,  Rs.  100  a 
month,  risino;  to  Rs.  120.  One  who  is  also  a 
qualified  draughtsman  preferred. 

Apply,  by  letter  only  to 

The  Personal  Assistant 

Superintending  Engineer, 

2nd  Circle,  Thayetmyo. 

Note. — Copies   only  of  certificates    should   be 
sent,  as  no  enclosures  will  be  returned.  (136) 


A    GREAT    WANT  SUPPLIED 


1^3) 


I? 
2  ra 


liegintered  IMh  October  187S. 

CYLINDER  OIL. 

TTJRNER,  laORRISON  &  Co.,  Calc-tta, 

Sole  Agents  jor  Bengal. 


•  «>,-, 

Q 
11  3 

g.2. 

CD 


WANTED 

T^WO  A.— null]  I,  1><jch1  FuikI  Enginocrs  ou  .salaries  of 
•■•  R«.  200  and  Rs.  1.50,  with  travelling  allowance  of 
Es.  3  and  2  respectively  for  the  Salem  District  Board 
Applications  with  testimonials  .should  be  made  before  the 
10th  August  lbS8  to  the  President,  District  Board, 
Salem. 


NOW  RE.\DY. 

■^S:^  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS    OF 

Scaatlings,  Eollo4  Iroa  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS,  BY  J.  E  HILTON,  MEM.  INST.  CE. 

A  handy  took  with  Litho-diagrama  for  estimating  and  designing  rapidly. 

Cloih  bound  prUc  lie.  l-S 

ALL  PUBLISHING  RIGHTS  RESERVED. 

Tu  b;;  obtained  of — 

W.  BALL  &  Oo..  Govt.  Printers  and  Publishers, 
x..A.xxoztx:. 
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BeJ 


WANTED. 

A  MAN,  native  or  otherwise,  experienced  in 
■'^  well  sinking  and  brick  work  generally  for 
the  Gambila  bridge  works. 

Apply,  sending  copies  of  testimonials,  to,  the 

EXECUTIVE  ENGINEER, 

Edwardesabad, 

Bannu  District, 

Paniab. 
(166)  "^ 


NOTICE. 

'TENDERS  are  invited  and  will  be  received  by  the 
-*-  Undersigned  up  to  the  31st  August  1888  for  the 
purchase  of  the  Hull  of  the  Government  Iron  Vessel 
•  Cassandra  "  of  299iVV  tons,  Length  110  feet,  Breadth  25 
feet  and  Depth  13'  9". 

The  vessel  is  laying  off  the  Salt  Golah  Moorings, 
Howrah. 

For  further  particulars  applications  should  be  made  to 
the  Undersigned,  who  does  not  bind  himself  to  accept  the 
highest  or  any  tender. 

EATON  W.  PETLEY, 

O^^g.  Port  Officer  of  Calcutta 
Calcutta  Port  Office  ;\ 

The  2\st  July  1888.     J  (167) 

ICE!    ICE!!    ICE!!! 

FOR  SALE. 
rpiHREE  Ammonia  Machines,  Carres  system, 
-L  2  of  1  ton  each,  1  of  ^  ton  capacity  with 
Steam  Engine,  Boiler  and  Ammonia  Still.  The 
B^hole  for  cash.  The  above  are  second-hand  hav- 
ing been  at  work  4  or  5  years.  For  further 
particulars  apply  to 

P.  C.  RUBIE, 
LucKNOW  ;      "1      P.-Attt.  to  Liquidators, 
16th  June  1888.  J       General  Ice  Factory  Co,  Ld. 
(141) 


ooo 

00  00 


ST0M£ys  PATEMTj 
SILENT  6ELF0ILIN0  HUMKAU  WHEEL 

HORIZONTAL  VERTICAJL 


These  wheels  are  Noibei.ess  and  solf-hibricating,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  theni,  are  easily  fixed  in  any  position,  answer  equally  well  as 
Vertical  or  Horizontal  wheels,  and  run  perfectly  for  years  without  attention. 

(154)         Sole  Agents,  SPENOEE  &  Co.,  Mount  Road,  Madras. 
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THE  INDIA  RUBBER.  GUTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  LI, 


O  O  "V  X:  R.  14' IVl  B  Z«  ■!■ 


COKrTie^A.CTOK.», 


MANUfACTURERS  OF 

VULCANIZED     INDIA    RUBBER 
VALVES,  SliEET,:HlFKEHS,  Sl'lUNGS,  WASHERS,  WHEEL  TYRES,  CORn,  TUBTNG  &  DOOR  k  CARKIAGE  MATS 

INDIA     RUBBER    AND    CANVAS    SUCTION    AND    DELIVERY    HOSE. 

ASBESTOS  PACKING,  MILL  BOARD.   AND  WASHERS, 

India  Rubber  aud  Canx'as  Steam  Packing— Round,  Square,  and  Sheet. 
VULCANIZED     MACHINE    BELTING,     EBONITE     APPLIANCES. 

ijx'vijvcs-    i3X^e:ss£:s, 

WATERPKOOF    GARMENTS    AND    FABRICS. 
Air  and  Water  Beds,  Cushions,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 

Works :— SILYERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTA   BRANCH: 12,    OOVFRNMKNT    PLACE,    EAST- 

GODOWNS:— DACRE'S  LANE. 
(168)  Telegraphic  Address-"  SILT  ERG  RAY,"    CALCUTTA. 


COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Twenty-sixth  Annual  Report  viz,  for  the  year  1887. 


FIRE  DEPARTMENT. 

Premionu  after  deducting 
Re-innmnces  ...     £769,265    0    0 

Ifiterest  ...  ...    £  19,612    0    0 


after  dedacting  Re- 
iiuaraDCM  ...  ...    £443,587    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 

Reinsurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Re-insurances,    £  79,229    0    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re.insuranccs 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£175,118    0    0 
£    8,294    0    0 

£138,365    0    0 


£  18,545    0    0 


The  Life  Fund  was  increased  during  the  year  hy  ^665,648  and  now  amounts  to  «61,070,06<1. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and   Act  of  Parliament,   and  are  only  liable  for  Life 

ima.     Life  Policies  aUo  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400  0001  and 

the  nncaUed  Capital  of  £2,250,000.  .       .       <  »i.u 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  abaoluU  security  to  the  assured. 

The  ToUl  Funds  and  property  »n  liand  on  31st  December  1887  stood  at  £2,613,059. 


(39) 


C .   H.  OGBOURN E,   Manager  and  Underwriter. 


[29]  BOMBAY. 

MACHINEKV  /'>  I  I      SPINDLE 

CYLINDER  {     111  BATCHING 

ENGINE  V^  I  L-  LUBRICATING 

Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 


(134) 


KER    DODS    &   Co.,  81,  Clive  Street. 


E.    'L\    a.    BLTilT^n 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE  &  CO., 

(»7)        40, 


THOMSON  &  MYLNE'S 

PATENT  snaAEOANE    MILLS. 

Fop  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &  MYLNE, 


PM) 


HKHKKA.    K.  1.    RAILWAY; 

or  6,  Commercial  Buildings,  Calcutta. 


BEST  MIRZAPUR  STONE. 

Til*   MtrapwScoDe  and   Trading  Co.,    CutStone  Contracton  aud  Quarryme 

Aad  tU  dMcriptiom  of  Cnt.Suoc.    The  cbupctt  in  the  market 
Ap^  lo  IBS  Caapaoir  or  to 

LYALL,  MARSHALL  &  CO., 

«,  CUvt  Gkat  Strut,  Calcutta. 

<>S«)  Depflt— Salkea,  Calcutta. 


JEYES'  SANITARY  COMPOUNDS 

Thirty-one  Prize  Medals  and   First-class   Certificates 
Gold  Medal,  International  Exhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single   case  of    illness  occurred  amongst  the  Native 

Artisans  employed  in  the  Exhibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  in  various  sized  Paclages  to  suit  the  convenience  of  Customers. 


Full  Directions  for  use  supplied  with  eveiy  Package. 

tt'^?~;^!'*„^*"°?  2!  "^^y^^'   P^""^®"*  Purifier  Fluid  makes  one 
Hundred  Gallons  of  Disinfectant. 

DYCE  NICOL  &  CO., 

(^^^) Sole  Agents,  Calcutta. 

Calcutta  Plumbing  &  lias  Fitting  Establishment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  oa 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Snginttr, 
PiiOPwaroB. 
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The  Offi.ce  of  Publication  ot  iillJian  ffnguitrring  is  at  the  "Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  bearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E  ,  Spence's  Hotel,    Calcutta. 

It  is  particularly  reqiiested  that  all  letters  on  business  concern- 
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THE  HOOGHLY  "JUBILEE"  BRIDGE. 

Referring  to  the  concluding  part  of  the  article  on  the 
Hooghly  Bridge  discussion  in  our  issue  of  9th  June,  the 
London  Engineer  remarks :  "  Considering  the  small 
distance  between  the  steel  cylinders,  the  amount  of  the 
total  expansion  in  that  length  and  the  exceedingly  small 
amount  by  which  it  will  be  impeded  and  the  difference 
in  the  co-efficient  of  expansion  of  the  rod  and  of  the 
girder,  it  can  hardly  be  expected  that  there  ■would  be 
much  to  translate  into  the  strain  on  the  latter." 

Now,  we  are  qviite  open  to  correction,  but  in  this  case 
it  appears  that  our  contemporary  has  not  taken  the 
trouble  to  read  the  discussion  on  the  Bridge  before 
replying,  or  he  would  have  seen  that  the  theoretical 
expansion  between  the  piers  to  which  the  cantilever  is 
bolted  is  0"9",  equivalent  to  a  strain  of  8 J  tons  per  square 
inch ;  Avhile  it  is  supposed  that  on  account  of  the  bottom 
chord  being  to  a  certain  extent  sheltered  from  the  sun's 
rays,  the  actual  difference  will  not  be  more  than  0'6", 
equivalent  to  5  J  tons,  an  amount  quite  worth  taking  into 
consideration. 

As  for  "  the  exceedingly  small  amount  by  which  it  will 
be  impeded,"  we  cannot  agree  that  this  describes  the 
resistance  of  the  massive  and  short  piers  to  a  horizontal 
thrust. 

Nor  do  we  see  why  the  co-efficient  of  expansion  of  the 
rod  and  girder  should  be  different,  if  both  are  made  of 
steel,  nor  indeed,  what  it  has  to  do  with  the  result.  We 
gave  our  readers  credit  for  sufficient  intelligence  to 
perceive  that  the  same  metal  should  be  used,  or  a  correction 
applied  for  any  difference  in  expansibility. 

There  Tnay  be  no  strain  worth  reckoning,  but  it  was 
precisely  because  it  is  a  case  that  cannot  be  settled  a 
priori  that  we  suggested  an  actual  measurement  which 
could  easily  be  made,  and  of  which  the  results  would  be 
most  interesting. 

We  will  improve  on  our  original  suggestion,  by  letting 
the  free  end  of  the  rod  bear  on  a  very  small  steel  roller 
between  it  and  the  girder,  with  a  light  index  at  the  end 
of  the  roller,  so  that  the  slightest  difference  in  expansion 
between  the  rod  and  girder  would  give  considerable 
angular  defection,  in  the  same  way  as  a  Shomeyer's  strain 
indicator. 


INDIAN  RAILWAYS. 


We  are  always  glad  to  record  the  financial  success  of 
the  Railway  system  in  this  country,  but  referring  to  the 
published  minutes  of  the  half-yearly  meetings  of  the 
shareholders  in  the  several  Railway  companies,  we  confess 
to  a  feeling  of  disappointment  at  the  general  results 
obtained  throughout  India.  Various  causes  have  been  at 
work  to  produce  this  undesirable  state  of  affairs  which 
will  be  discussed  under  each  notice  separately ;  it  should, 
however,  be  borne  in  mind  that  India  is  more  of  a  conti- 
nent than    a  country,  and  a  combination   of   favorable 
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circumstauces  cannot  be  uuifoiiuly  expected.  At  the 
same  time  it  mnst  bo  observed  that  this  temporary 
adverse  turn  affairs  have  taken  is  due  as  much  to  natural 
causes  as  to  keen  comi)etition  amonp  the  different  '  lines,' 
which  has  contributed  in  no  small  degree  to  the  benefit 
of  the  public  : — 

During  the  half  veau  exdixg  December  18S7. 

Muiliitii  RaUuxi}/. — There  was  a  decrease  of  £4,;)00 
iu  the  gross  revenue,  and  an  increase  in  expenditure  of 
about  £15,000,  making  a  total  of  diminution  in  the  net 
revenue  of  nearly  £19,.500.  Among  the  causes  which 
have  been  in  operation  during  the  period  under  review 
are  the  following : — The  open  mileage  was  30  miles  less 
than  in  the  corresponding  half  of  last  year.  The  Calicut 
and  Palghat  extensions  were  not  opened  for  traffic  until 
2nd  Januar}-  of  the  current  half-year.  Although  the 
receipts  per  mile  were  £10  more,  the  number  of  train  miles 
run  was  rather  less,  and  the  receipts  and  expenses  per 
train  mile  were  not  so  favorable.  The  average  receipt 
per  train  mile  was  almost  exactly  the  same — viz.,  ;?'44 
against  'i45.  The  decrca.se in  the  coaching  traffic  amount- 
ed to  £8,859,  and  £2,;}50  is  due  to  the  temporary  fivlling 
off  in  receipts  from  jMussengers.  The  most  singular 
phenomenon  in  connection  with  the  passenger  traffic 
is  that  notwith-standing  the  increase  by  84,000  of 
third-class  passengers,  the  earnings  fell  by  £2,000,  owing 
no  doubt  to  the  shorter  distances  travelled.  The 
goods  traffic  has  risen  from  511,000  tons  and  34  lakhs  of 
rupees  in  1883  to  (J88,000  tons  and  41  lakhs  in  1887, 
and  as  compared  with  188G  alone  the  goods  traffic 
was  larger  in  1887  by  48,000  tons  in  weight,  and  one 
lakh  in  money. 

OtuVi  and  JioltUlaind  Raihvay. — The  Chairman, 
iu  opening  proceedings  gave  a  resume  of  the  work 
of  the  Company  during  the  last  21  years.  The 
line  would  by  purchase  pass  into  the  hands  of 
Government  by  December  1888,  for  which  purpose  an 
Act  had  been  pa8.scd  to  enable  the  Secretary  of  State  to 
raise  £7,000,000.  The  gross  earnings  of  the  current  half- 
year  up  to  5th  May  1888  exceed  those  for  the  same 
period  of  1887  by  £24,120,  and  there  was  no  doubt  that 
for  the  six  months  to  the  30th  June  the  5  per  cent. 
guaranteed  interest  will  not  only  be  earned,  but  exceeded 
The  liact  is  that  during  the  twenty-one  years  the  Com- 
pany has  been  in  existence,  there  has  been  a  heavy  drain 
on  the  revenue,  which  has  always  had  to  carry  the  burden 
of  heavy  unproductive  capiul — for  example  the  Dufferin 
Bridge — perhaps  the  finest  Engineering  work  that  has  been 
created  in  the  world.  Besides  this  there  have  been  neces- 
sary exten.sion8  and  bridge  connections  w  hich  have  entailed 
heavy  expenditure,  which,  if  not  undertaken  at  the  last 
moment  before  the  Government  expressed  its  intention  of 
tokiug  over  the  line,  the  Company  would  not  only  have 
been  in  a  position  to  pay  5  per  cent.,  but  the  shares  in 
the  market  would  have  occupied  a  much  better  position 
at  the  present  time  than  they  did.  A  representation  had 
been  made  to  Government  to  permit  the  present  ma- 
nwimiient  to  continue,  but  up  to  the  date  of  the  meeting 
Y^  Vy  had  been  receivetl  to  the  propo*>al. 


Great  Indian  Peninsula  Railway. — Colonel  James 
Holland,  Chairman,  initiated  the  proceedings  of  the  day 
with  serio-comic  remarks  on  the  prospects  of  the  Com- 
jmny.  He  observed  that  after  announcing  j-ears  of  profit 
which  this  line  had  earned,  it  was  something  like  a  cold 
doiu'he  to  be  told  that  a  slight  falling  off  would  have  to 
be  met,  an  incident  quite  beyond  control.  Besides,  there 
being  a  general  deficiency  in  the  whole  of  the  trade  of 
India  during  thi.'  past  year,  the  principal  staple  commo- 
dities, cotton  and  linseed,  had  both  been  failing  crops, 
either  from  abundant  rain  or  too  little,  in  the  beginning. 
Then  in  regard  to  wheat  alone,  the  deficiency  in  the 
quantity  carried  was  much  greater  than  sufficient  to 
account  for  the  entire  deficit  :  this  would  have  been  still 
larger,  but  for  the  fact,  that  the  Company  had  to  carry  a 
larger  quantity  of  Railway  material  for  the  Railways 
running  to  the  north-east  and  south-east,  but  as  this 
sort  of  traffic  could  not  be  expected  to  continue  long,  the 
objects  for  which  those  Railways  were  constructed  would 
of  themselves  far  more  than  make  good  before  long  for 
any  temporary  deficiency.  The  working  expenses  were 
pretty  large ;  the  loss  by  exchange  was  £1,330,  the 
expenditure  on  renewal  of  permanent  way  was  £4,900, 
greater  during  tlie  past  half-year  than  it  was  in  the 
corresponding  period  of  the  previous  year.  The  net 
earnings  in  1883  were  £425,000,  for  December  half-year  ; 
in  1884,  £427,900  ;  in  1885,  £566,000  ;  in  1886,  £715,000 ; 
and  in  1887,  the  present  half-year,  £585,000.  In  1878, 
4,377,000  ]  assengers  were  carried  ;  last  year,  8,533,000- 
passengers  were  carried.  In  regard  to  goods  traflSc,  in 
the  second  half  1877,  803,000  tons  were  carried :  in  the 
corresponding  period  of  1887,  1,141,000  tons  were  carried. 

Indian  Midland  Railway. — Great  progress  has  been 
made  in  this  line  ;  it  is  a  record  of  hard,  honest,  indefati- 
gable work,  especially  since  the  line  from  Cawnpore  to 
Jhansi  has  been  opened.  Better  results  will  bo  shown 
when  it  is  connected  with  the  Great  Indian  Peninsula 
Railway  at  Itarsi  and  Jhansi,  and  that  will  be  at  no 
distant  date.  The  following  paragraph,  taken  from  a 
Bombay  paper,  will  prove  the  utility  of  this  line  : — 

A  considerable  section  of  the  Indian  Midland  Railway 
was  on  Wednesday  thrown  open  to  public  traffic.  Some 
three  years  ago  we  were  able  to  make  the  gratifying 
announcement  that  the  Secretary  of  State  had  sanctioned 
the  formation  of  a  company  to  construct  a  line  which 
will  provide  the  shortest  practicable  route  between  the 
richest  wheat-producing  districts  of  India — those  of  the 
South-West  Provinces — and  the  markets  of  Europe.  The 
importance  of  this  as  a  factor  iu  the  welfare  of  the  empire 
could  not  be  over-stated,  when  the  large  area  under 
wheat  cultivation,  the  enormous  proportions  to  which  the 
trade  in  wheat  has  grown,  and  the  competition  with 
other  countries  to  which  it  is  subjected  are  con- 
sidered      ******** 

The  rapidity  with  which  the  works  ha\e  been  carried 
through  has  not,  we  believe,  been  surpassed,  if  equalled, 
in  the  history  of  Railway  construction  of  the  character  of 
this  line  ;  while  the  cost  at  which  it  will  have  been  con- 
structed and  efpiipped  will  not,  the  Directors    anticipate^ 
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exceed  the  estimate  of  £8,000  a  mile;  the  interest  on 
whichj  as  affecting  the  amount  of  net  earnings  necessary 
to  make  the  line  remunerative,  is  of  great  importance, 
and  must  materially  influence  the  powers  of  the  Company 
in  competitive  rates,  even  to  the  extent  possible  of 
counteracting  the  disadvantage  under  which  it  labors 
from  its  insular  position  in  respect  to  English  coal,  and  its 
distance  from  Indian  mines,  in  regard  to  the  cost  of 
native  coal  for  its  locomotives. 


THE  NEW  FACTORY  ACT. 

Commercial  circles  in  Bombay  are  being  exercised 
about  a  proposed  new  Factory  Act,  necessitated  mainly  it 
would  seem  by  regard  for  the  health  and  well-being  of 
juveniles  employed  in  the  local  mills  and  manufactories. 
Children  seven  years  old  have  to  work  in  their  close 
steamy  atmospheres  for  nine  hours  a  day,  even  in  the 
hottest  of  hot  weather.  This  is  penny-wise-and-pound- 
foolish  policy,  to  say  nothing  worse  of  it.  Nature  revolts 
against  the  strain  of  excessive  work,  and  children — or  men 
either  for  that  matter — are  physically  incapable  of  turn- 
ing out  good  work,  turning  out  anything  but  scamped 
unprofitable  work,  after  strength  has  been  exhausted,  and 
intelligence  dulled,  and  digestion  impaired,  by  unduly 
long  spells  of  toil  in  a  hot,  vitiated  atmosphere.  Nine 
hours  is  too  much  for  children,  especially  in  an  Indian 
climate.  Then,  again,  the  child  is  legally  held  to  become 
an  adult  when  twelve  years  old  ;  he  or  she  is  then  a  full- 
time  worker  ;  and  there  is  nothing  in  the  law  to  prevent 
their  noses  being  kept  down  to  the  grindstone  thirteen 
hours  a  day,  or  even  longer.  The  law  takes  no  more  care 
of  him.  The  Factory  Act,  says  the  Bombay  Gazette,  has 
the  usual  regulations  for  the  fencing  in  of  machinery,  and 
dangerous  gear ;  and  there  it  stops.  Decidedly  it  ought 
not  to  be  allowed  to.  If  Bombay  mill-owners  are  so  short- 
sighted, so  blind  to  their  own  interests  as  not  to  be  able 
to  See  that  it  does  not  pay  to  overdrive  even  a  willing 
horse,  much  less  to  use  whip  and  spur  in  efforts  to  get  a 
gallop  out  of  a  tired  one,  why  they  must  be  treated  as 
incapables,  and  their  conduct  put  under  regulation  accord- 
ingly. In  1884  a  Commission  was  appointed  to  enquire 
into  the  working  of  the  Indian  Factory  Act  of  1881.  It 
held  some  thirty  sittings,  its  enquiries  and  deliberations 
extended  over  six  months,  and  in  its  Report  unanimous 
expression  was  given  to  an  opinion  that  immediate  legis- 
lation was  called  for,  the  existent  Factory  Act  being 
inadequate,  inefficient,  and  affording  practically  no  pro- 
tection to  the  clas.ses  for  whose  benefit  it  was  intentioned. 
The  Government  of  Bombay  fully  endorsed  the  conclusions, 
and  backed  up  the  recommendations  of  this  Commission. 
Differences  of  opinion  between  the  local  and  Imperial 
Governments,  and  opposition  on  the  part  of  sundry  mill- 
owners,  blocked  the  way  to  reform  however ;  and  with 
regard  to  an  equitable  satisfactorily  working  Factory  Act, 
Bombay  is  no  better  off  to-day  than  it  was  before  the 
Couunifision  sat. 

The  duty  of  inspecting  mills  and  factories  has,  it 
appears,  been  attached  to  the  office  of  the  Assistant 
Collector  of  Bombay ,  an  official  whose  experience  has,  in 


the  courst:  of  years,  lain  in  many  diverse  directions,  but 
never  in  the  direction  of  such  overlooking  aod  overhauling 
as  he  is  now  called  upon  to  undertake.  We  are  told 
however,  of  one  respect  in  which  progress  has  been  made 
since  the  Commission's  Report  in  188.5.  Most  of  the 
larger  establishments  have  accepted  its  provisions,  and 
are  carrying  them  out  honestly,  if  not  enthusiastically. 
The  Commissioner  found  that  the  factories  most  in  need 
of  attention  now  were  the  smaller  establishments  which, 
employing  less  than  100  hands,  did  not  come  under  the 
Act  of  1881,  and  were  in  fact  under  no  regulations  at  all. 
Certain  sections  of  the  new  Municipal  Bill,  however, 
deal  with  these  in  such  a  maiiner  that  there  will  be  no 
need  to  make  provision  for  them  in  the  uew  Factory  Act. 
They  are,  for  the  most  part,  strictly  sanitary  in  their 
object,  one  of  the  most  valuable  amongst  them  being  that 
by  which  the  Municipal  Commissioner  is  empowered  to 
call  upon  the  owner  of  an  ill-ventilated,  unclean,  over- 
crowded, or  dangerous  workshop  or  factory,  to  put  it  in 
order.  The  Commission  reported  strongly  on  the  neces- 
sity for  embodying  in  the  now  Act  the  sanitary  provisions 
insisted  on  by  English  law.  Better  ventilation  is  much 
needed.  The  Bombay  Gazette  tells  a  story  of  a  mill- 
agent  more  concerned  about  the  health  of  his  highly  paid 
manager  than  about  that  of  his  mill  operatives.  His 
advice  to  the  former  was  not  to  go  into  the  mill  oftener 
than  he  could  help,  as  if  he  did  he  would  surely  fall  sick. 
At  least  ten  per  cent,  of  the  operatives  do  every 
weather,  owing  to  defective  ventilation,  soddened  air,  damp 
floors,  &c.  All  these  nuisances  are  remediable  and  ought 
to  be  remedied,  and  if  this  cannot  be  managed  without 
legislation,  legislation  let  us  have.  The  sooner  the  better. 
The  contemporary,  from  whose  columns  we  have  already 
quoted,  writes : — "  The  mill-owners  themselves  would  bene'- 
fit  by  an  alteration  in  the  law  in  precisely  the  measure  that 
every  employer  profits  by  an  increase  in  the  efficiency 
of  the  labor  he  employs.  It  goes  without  saying  that 
mill-hands  working  in  a  vitiated  atmosphere  for  thirteen 
hours  a  day,  are  not  efficient  instruments.  As  to  the  hours 
of  labor,  it  was  little  enough  that  the  Commission  asked. 
They  named  nine  as  the  minimum  age  at  which 
children  should  we  permitted  to  work,  and  pro- 
posed that  fourteen  years,  instead  of  twelve,  should  be  the 
age  at  which  an  operative  should  be  deemed  an  adult, 
and  his  labor  no  longer  subject  to  regulation."  What 
have  the  twelve-year-old  adults  to  say  on  the  subject. 

And,  after  all  said  and  done,  has  any  legislation  what- 
soever much  power  to  alter  relations  between  labor  and 
capital  that  grow  up  out  of  surrounding  circumstances, 
and  are  much  more  likely  as  a  rule  to  adjust  themselves 
amicably  and  equitably  if  allowed  to  find  their  own  level 
than  they  are  when  legislated  and  milksopped  for.  It 
seems  to  us  that  there  is  sometimes  a  tendency  now-a- 
days  on  the  part  of  Government  to  meddle  with  the 
course  of  trade  more  than  is  needful.  We  do  not  say 
that  this  has  happened  in  the  case  of  the  Bombay  mills  ; 
but  assuredly  the  tendency  needs  looking  after,  and  on 
occasion  holding  in  check  by  our  Chambers  of  Commerce 
and  Trades  Associations. 
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ENGLAND  AND  RUSSIA  IN  CENTRAL  ASIA. 

Mk  Stead,  of  Pall  Mall  Gazette  notoriety,  is  nothing 
if  not  sensational ;  and  all  his  ducks  are  swans.  General 
Annenkoff  is  one  of  the  latest  additions  to  the  flock.  He 
is  referred  to  as  a  Russian  de  Lesseps,  a  Napoleon  of  Rail- 
way construction,  a  terrestrial  providence  rising  very 
superior  to  all  the  forces  of  Nature.  Ajn-opos  of  his 
mastery  over  events,  he  told  Mr.  Stead :— "  When 
I  fix  a  day  for  opening  a  line,  it  is  opened  on  that 
dav,  come  rain,  or  come  storm."  He  also  told  the 
Pall  Mall  man  that  he  made  his  trains  run  faster  than 
«ny  others  in  the  Russian  Empire.  "  Wherever  I  go, 
I  quicken  the  pace,"  he  boasted.  The  length  of  Cen- 
tral Asian  Railway  just  opened  to  Samarkand,  General 
Annenkoff  claims  to  have  constructed  for  half  the  sum 
estimated  by  Engineers,  as  indispensable.  "  Labor  is 
▼eiy  cheap  in  those  regions  "  he  explains.  Which,  being 
interpretetl  into  the  vulgar  tongue,  means  probably  that 
be/)ar  labor  is  cheap — or  seems  .so  from  a  mere  disburse- 
ment point  of  vew.  A  point  of  view  not  always  or  neces- 
fiarily,  or  fr<xiuently  even,  the  most  really  economical  in 
the  long  run. 

General  Annenkoff  "  is  very  like  General  I^ord  Wolseley 
in  age,  size,  and  personal  appearance."  Likewise  evi- 
dently in — freedom  from  diffidence  shall  we  say  ?  His 
spurs  are  apparently  the  only  drawbacks  to  his  com- 
plete satisfaction  with  himself  He  docs  not  find  them 
oomfortable  items  of  wearing  apparel  on  a  rough  ballast- 
ed Railway  track;  but  he  never  dreams  even  of  such  a 
remis-sion  of  his  duty  to  the  Czar  as  would  be  involved  in 
taking  them  off  for  half  an  hour.  Mr.  Stead  does  not 
explicitly  say  that  he  sleeps  in  them.  Exalted  virtue  is 
silent  about  its  own  merits — sometimes.  General  An- 
nenkoff obligingly  told  Mr.  Stead  he  would  undertake  to 
deliver  by  rail  at  Candahar  in  nine  days  from  London,  and 
"  this  side  up,"  English  troops  to  any  amount.  Further- 
more, he  said  that  England  and  Russia  are  predestined 
by  Fate,  and  the  genius  of  the  Steam  Engine,  to  parti- 
tion Afghanistan  between  them.  "  You  will  have  to  go  " 
(  i.e.,  to  Afghanistan)  he  blandly  remarked,  "  whether  you 
like  it  or  not  And  why  not  ?  You  are  already  in  Belu- 
chistan  ;  it  is  all  the  same.  You  have  your  Railway  at 
Qnetta.  You  push  it  on  to  Pishin.  You  will  soon  have 
to  make  it  run  to  Candahar.  It  is  all  simple  and  easy. 
Then  from  Candahar  to  the  Ru8.sian  frontier  there  will  be 
only  two  stages.  I  can  make  the  branch  to  Herat  from 
Merv.  You  will  join  us  there  with  your  line  coming 
from  Candahar,  and  the  thing  is  done.  And  when  the 
Railway  is  made,  there  will  be  no  more  quarrels  between 
England  and  Russia  in  Central  Asia." 

Evidently,  people  who  are  languishing  in  doubt  as  to  the 
means  by  which  the  milleniuni  is  to  be  introduced  into 
the  nether  world,  need  no  longer  travail  in  mental  labor  as 
to  that  detail.  To  all  intents  and  purposes  other  than  real 
ones,  the  wolf  and  the  lamb,  the  lion  and  the  bear 
have  lain  down  together  in  amity.  But — Railways 
commendable — without  spurs — with  them  ;  and 
F^'.udes     and     longitudes,    and    ^nrrou  rulings    are    un- 
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A  Dry  Dock  fou  Bojibay. — A  proposal  for  a  dry  dock 
at  Bombay  is  included  in  the  report  of  the  Committee  on 
the  Navy  Estimates. 

Mekchandize  Marks  Act. — In  reply  to  a  question  in 
the  House,  Sir  John  Gorst  said  that  Government  had  sent 
a  despatch  to  India  relative  to  the  extension  to  India  of 
the  Merchandize  Marks  Act. 

Leave  of  Ausexce. — We  understand  that  Mr.  Bart- 
lett  is  officiating  as  Superintending  Engineer,  Eastern 
Section,  Bengal-Nagpur  Railway,  vice  Mr.  Way,  who 
has  gone  home  on  three  months'  leave. 

The  Lieut.-Governor  of  Bengal  at  Raneegunge. — 
During  his  visit  to  this  town  His  Honor  inspected  the 
Potteries  and  expressed  himself  as  greatly  pleased  with 
what  he  saw.  In  our  next  issue  we  hope  to  give  a  more 
detailed  account  of  his  visit. 

Who  is  to  Blame  ? — The  Public  Works  Department  at 
Mandalay  had  to  pay  a  compensation  of  Rs.  3,000  to  a 
Mr.  Hugh  Fra.ser,  who  fell  into  a  hole  excavated  by  the 
P.  W.  D.,  resulting  in  a  broken  leg,  consequent  on  neglect 
on  the  part  of  the  Department  to  fence  in  the  excavation. 

A  Good  Selection. — Mr.  H.  M.  Mathews,  late 
Engineer-in-Chief  and  Manager  of  the  Burma  State 
Railways,  has  accepted  an  offer  from  the  Siamese  Govern- 
ment to  act  in  the  capacity  of  Chief  Engineer  of  Siam, 
and  to  superintend  all  the  public  works  and  railway  opera- 
tions of  that  country. 

Water-Supply  in  the  Berars. — Mr.  G.  K.  Watts, 
Assistant  to  the  Superintending  Engineer,  P.  W.  D.,  at 
Bolarum,  arrived  at  Amraoti,  on  "special  duty,"  to  report 
on  the  breach  of  the  Badali  tank.  The  gap  has  been 
repaired  to  admit  of  the  residents  having  their  water- 
supply  restored  to  them. 

Railways  in  Persia. — According  to  the  Russian  papers 
Sir  H.  Drummond  Wolff  lately  submitted  to  the  Shah  a 
project  for  a  Railway  from  Teheran  to  the  Persian  Gulf 
It  would  be  constructed  by  a  company  which  had  also 
offered  a  million  francs  a  year  for  all  the  customs  duties 
on  the  Caspian  and  in  the  Gulf. 

A  Change  for  the  Better. — The  friends  of  Mr. 
Newton  E.  Jennings,  late  Port  Engineer  of  Rangoon,  will 
doubtless  be  glad  to  hear  that  that  gentleman  has  been 
appointed  a  Shire  Engineer  in  South  Australia,  after 
having  been  acting  Engineer  for  some  time  in  the  City 
Surveyor's  office  in  Prahran,  Victoria. 

Another  Invention. — Mr.  Wernigg,  of  the  Burma 
State  Railway,  has  designed  an  overhead  crane  worked 
from  below  for  lifting  logs  to  and  fro  in  a  saw-mill.  They 
are  supplied  and  manufactured  by  Messrs.  Thomas  Robin- 
son and  Sons,  Rochdale.  Eight  of  these  cranes  are  now 
in  Bunna  working  very   satisfactorily. 

Important  Ruling. — It  Is  ordered  that,  without  the 
special  permission  of  the  Government  of  India,  no  officer 
of  Government  in  receipt  of  furlough  or  leave  allowance 
may  take  service  under  any  other  employer  in  India,  and 
no  officer  lent  to  any  other  employer  in  India  can  obtain 
leave  allowance  from  the  Government  of  India. 

The  E.  I.  R.  Dividend. — A  contemporary  is  struck 
with  the  fact  of  the  complete  dependence  of  the  E.  I.  R. 
for  the  dividend  it  returns  upon  the  accident  of  its  fuel 
supply  being  so  unprecedentedly  cheap.  But  for  this 
happy  accident  of  a  cheap  fuel  supply,  there   would   have 
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been  no  profit,  so  far  as  it  cjin  see,  on  the  year's  traffic,  but 
a  heavy  loss. 

A  Sensible  Order. — The  Government  of  India  has 
ordered  that  the  P.  W.  Department  in  Upper  Burma  should 
relieve  the  Commissariat  Department  of  the  burden  of 
,«upplying  Barrack  furniture.  There  is  no  Barrack  Masters' 
Department  in  Burma,  though  it  still  exists  in  India  ;  it 
might  well  be  abolished  and  its  duties  transferred  to  the 
P.  W.  D.  as.  an  economical  measure. 

Science  at  a  Premium. — The  Indian  Museum  at 
Calcutta,  containing  the  Geological  Survey  collections, 
was  broken  into  through  a  •  window  of  the  ground-floor 
gallery,  and  the  show  case,  containing  the  fine  collection 
of  models  of  the  great  diamonds  and  other  precious 
stones,  was  broken  open,  and  the  greater  part  of  this 
collection  abstracted.  A  similar  disaster  has  also  hap- 
pened to  the  Colombo  Museum. 

The  Iron  Trade  at  Home. — Reporting  on  the  condi- 
tion of  the  iron  trade  during  the  half-year  which  has 
just  clo,sed,  Messrs.  William  Fallows  and  Co.  say  there 
has  been  no  improvement.  The  volume  of  trade  has 
been  large,  but  the  results  have  been  unsatisfactory  to 
all  concerned.  Competition  has  been  severe  and  prices 
have  been  forced  down  until,  in  many  cases,  they  are 
below  cost  and  generally  unprofitable. 

Under-Secretary,  Irrigation  Branch,  P.  W.  D. 
Bengal. — We  had  occasion  recently  to  remark  upon  the 
anomaly  of  an  officer  doing  double  duty  as  Executive  Engi- 
neer, Circular  and  Eastern  Canals  Division,  and  also  as 
Under-Secretary  in  the  Irrigation  Branch.  We  now  hear 
that  Mr.  Cecil  Taylor  has  relieved  Mr.  G.  Shawe  in  the 
charge  of  the  Canals  Division,  and  that  this  latter  officer 
now  gives  his  whole  time  to  the  duties  of  Under-Secretary. 
The  Trans-Caspian  Railway.—"  General  Annenkoff 
has,  by  the  successful  construction  of  the  line,  solved  three 
important  problems.  He  has  found  means  of  employing 
naphtha  fuel  in  a  country  where  neither  wood  nor  coal 
could  be  had ;  he  has  found  a  way  of  supplying  with  a 
sufficiency  of  water  a  vast  extent  of  country  where  natural 
sources  do  not  exist ;  and  lastly  he  has  carried  a  line  of 
Railway  over  such  deserts  of  sand  as  are  passed  by  no 
other  railroad  in  the  world." 

Bombay  Water-Supply.— From  the  reports  of  the 
condition  of  Malabar  Hill  and  the  Bhundarwada  Reser- 
voirs, it  would  seem  that  if  the  proposals  of  the  Acting 
Municipal  Commissioner  for  stopping  the  leakage  and 
extending  the  area  of  |the  filter  beds  at  both  the  reser- 
voirs are  sanctioned  in  full,  the  cost,  according  to  present 
«stimates,  will  be  about  six  lakhs  and  a  half  of  rupees, 
plits  a  considerable  further  outlay  for  improvements  to 
the  storage  basin  at  the  Malabar  Hill  Reservoir. 

Burma's  Need. — As  far  as  we  can  make  out,  there  is 
nothing  to  hinder  Burma's  progre.ss  to  a  first-class  agri- 
cultural position,  save  lack  of  labor.  Machinery  must  be 
made  to  supplement  it,  and  instead  of  shipping  Indian 
emigrants  to  French  settlements  we  should  convey  them 
and  the  labor  of  their  hands  to  our  newly  acquired 
territory.  They  would  be  able  to  make  more  money 
than  they  can  in  the  West  Indies,  and  greater  propin- 
quity to  the  homeland  will  probably  be  an  inducement  to 
them. 

0  Tkmpora  !  0  Mokes  ! — Our  Corre.spondent  "  Britan- 
oicus' "  wish  is  gratified  and  a  scandal  removed.  The  Pio- 
neer says  :  That  a  soldier's  latrine  should  be  allowed  to 
exist  under  the  Willoughby  tablet  over  the  old  magazine 
gateway  at  Delhi    is    not  exactly  in  accordance  with  the  | 


fitness  of  things — as  was  pointed  out  in  this  paper  some 
time  agp.  We  are  glad  to  hear  that  the  military 
authorities  have  at  length  made  representations  on  the 
subject,  and  Government  has  now  ordered  the  offence 
to  be  removed. 

The  Damuda  Bridge,  B.-N.  R.— It  has  now  been 
definitely  decided  that  the  bridge  will  consist  of 
10  spans  of  214  feet  centres,  with  openings  in  the  ap- 
proaches at  each  end  100  feet  long.  The  depth  of  the 
girders  will  be  18  feet  3  inches,  and  the  greatest  depth  of 
foundation  will  not  exceed  80  feet.  The  shore  end  piers 
will  rest  on  rock  foundation  and  the  intermediate  ones 
(6  in  all)  on  wells.  It  is  expected  work  will  soon  be  put 
in  hand  in  this  connection,  and  the  bridge  will  be  an 
accomplished  fact  before  1891. 

A  Very  Short-sighted  Policy.— A  stretch  of  some 
16  miles  only  separates  Shoaygyeen,  the  head-quarters 
town  of  the  district  by  the  same  name,  from  the  Rangoon- 
Tounghoc)  Railway.  The  Government  have  made  a  road 
over  a  great  part  of  the  way,  but  the  Shoagyeen  people 
complain  that  a  road  will  not  help  their  trade,  and  will 
cost  as  much  to  keep  up  as  would  pay  the  interest  on  the 
cost  of  a  railway.  The  district  supplies  the  finest  fruit  and 
betel-nut  in  the  province,  but  the  cost  of  bringing  it  to 
market  is  at  present  prohibitive. 

The  Transvaal  Gold-Fields.— The  progress  of  these 
fields  continues  to  strengthen  the  hope  of  those  who 
entertain  the  belief  that  a  remedy  for  depreciated  silver 
is  to  be  found  in  a  greatly  increased  supply  of  gold.  The 
Watersand  is  one  of  the  auriferous  districts  that  are  now 
being  exploited  iu  the  Transvaal.  Mining  operations 
were  commenced  there  only  two  years  ago,  and  already 
1,015  stamps  are  working,  and  795  stamps  have  been 
ordered,  or  are  on  the  road.  In  a  very  short  time,  there- 
fore, there  will  be  1,810  stamps  at  work. 

Indian  Pottery  Bazar.— It  is  notified  that  permis- 
sion has  been  given  to  Mr.  T.  N.  Mukerjee,  the  well- 
known  Curator  of  the  Economic  and  Industrial  Art  Section 
of  the  Indian  Museum,  to  open  a  small  bazar  in  that 
building  for  the  sale  of  the  several  varieties  of  Indian  Art 
Pottery.  There  is  no  place  in  Bengal  where  one  could 
see  the  work  of  the  different  localities  and  make  a  choice, 
and  we  therefore  consider  that  this  is  a  commendable 
move,  and  one  that  is  likely  to  stir  up  the  Bengalees  to  a 
sense  of  their  deficiency  in  all  that  appertains  to  art. 

Coal  in  the  Far  North- West.— The  seam  of  coal 
along  the  edge  of  the  Abbottabad  and  Murree  Road  has 
improved  under  further  investigation.  So  far,  the  experi- 
mental workings  have  been  merely  surface  scratchings, 
and  it  is  impossible  to  judge  of  its  commercial  value  until 
the  seam  has  been  followed  up,  to  see  if  the  quality  con- 
tinues to  improve  at  a  greater  distance  from  the  surface. 
The  Punjab  Government  has  been  asked  to  give  a  .small 
graut  for  testing  this  by  a  small  shaft  in  the  river  Dhor 
itself,  where  the  seam  crops  out  200  or  300  feet  below  the 
road. 

Speculative  Madras. — The  cause  of  the  mania  for 
joint-stock  companies  which  seized  on  the  Madras  Pre.si- 
dency  two  years  ago,  remarks  an  up-country  paper,  was 
never  very  clear  ;  but  those  who  actually  embarked  their 
capital,  and  not  only  their  signatures,  will  now  be  in  a 
position  to  realise  their  folly.  Since  the  end  of  1885,  no 
less  than  274  out  of  375  companies  registered  at  the 
time  have  disappeared,  which  means  a  collapse  of  73'4 
per  cent,  within  two  years,  while  of  those  whose  liability 
is  limited  by  gviarantee,  the  percentage  wound  up  is,  we 
are  told,  even  larger. 
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The  E.  I.  R.  Extension  Beyond  the  Burrakuu  River. 
— ^The  local  Government  has  called  on  the  various  Coal 
Companies  and  proprietore  interested  in  the  above  exten- 
sion, to  guarantee  the  fixed  Royalty  of  five  annjus  per  ton 
on  all  ctval  and  coke  sent  over  the  projectetl  line  from  any 
point  thereof  before  the  Syndicate  will  undertake  the  con- 
struction of  the  said  extension.  At  this  rate  of  Royalty  it  is 
expected  the  retuni  of  the  line  will  be  large  enough  to  en- 
sure 4J  percent,  on  the  capital,  which,  it  is  stated,  will  not 
exceed  1 1  lakhs  of  rupees  in  the  event  of  the  utilization  of 
the  girders  promised  from  the  Howrah  District  of  the 
E.  I.  R 

Under-Secretary,  P.  W.  D.,  Bengal. — We  recently 
8tat«d  that  Mr  W.  B.  Bestic,  the  present  Under-Secretary, 
proceeds  on  three  months'  privilege  leave  shortly,  and 
speculation  has  been  rife  as  to  who  will  act  during  his 
absence.  We  could  point  to  one  or  two  officers  who  could 
be  thoii);ht  of  in  this  connection,  but  they  are  far  too 
fully  occupied  to  undertake  additional  work.  We  have 
reason  to  believe  that  it  is  more  than  probable  that  Mr. 
W.  Connan,  an  Executive  Engineer,  1st  grade,  and 
Inspector  of  Local  Works  in  the  Presidency  Com- 
missionership,  will  carry  on  the  duties  in  the  Secretariat 
in  addition  to  his  present  work. 

P.  W.  D.  E-stabli.shment  Re-organization. — It  is 
authoritatively  stated  that  the  report  of  the  impending 
retrenchments  in  the  personnel  of  the  Public  Works 
Department  is  much  exaggerated.  All  that  is  being 
done  is  that  an  examination  is  being  made  into  the 
cadres  of  the  different  branches  of  the  Department  with 
a  view  to  future  recruitment,  as  well  as  to  ascertain  the 
number  of  surplus  men,  if  any  work  has  been  nearly 
finished,  and  it  may  happen  that  it  will  be  found  that 
the  Department  has  some  surplus  men  whom  it  may  wish 
to  retire  if  possible.  But  the  number  cannot  be  nearly 
80  high  as  eighty,  as  has  been  stated. 

The  "  Uncovenanted."— "  I  find  among  the  India 
Office  Councillors,"  writes  an  influential  Indian  official  now 
at  home,  "  a  wholly  changed  feeling  towards  the  so-called 
Uncovenanted  Services  and  a  nearly  unanimous  desire  to 
deal  with  them  in  a  most  liberal  spirit.  I  fully  believe 
that  something  will  be  done  very  soon,  unless  objections 
be  raised  in  India,  to  protect  pensioners  from  loss  by  the 
fall  in  the  rupee."  There  is,  the  Allahabad  paper  suspects, 
no  lack  of  sympathy  on  this  side  either  ;  but  the  difficul- 
ty of  giving  a  practical  proof  of  it  has  kept  the  Govern- 
ment sympathy  within  Ixjunds,  as  it  has  proved  too 
strong  in  the  end  for  the  Secretarj-  of  State,  who  has 
been  obliged,  when  it  came  to  the  point,  to  meet  Mr. 
King  with  direct  opposition. 

New  Move  in  the  Wheat  Trade.— Mr.  Donald 
Smeaton  some  time  ago  drew  attention  to  the  enormous 
cofit  involved  in  the  present  method  of  carrying  wheat  and 
other  food  grains  in  bags  to  the  port  of  shipment,  and  he 
urged  the  introduction  of  the  American  system  of  trans- 
pr<rt  in  bulk  right  down  to  the  steamer's  side.  Merchants 
and  Railway  authorities  have  apparently  not  yet  decided 
whether  carriage  in  bulk  is  practicable  ;  but  the  Bombay 
mcrchantH  are  now  thinking  of  utilising  the  railway 
(riding  which  has  been  run  into  Prince's  Dock  for  carrying 
the  produce  direct  from  the  bujing  market  to  the  ship. 
In  this  way  the  cost  of  go<]own  establishment,  and  of 
c-artage  and  handling  involved  in  the  movements  between 
the  consignee,  the  shipper,  and  the  ship,  would  be  saved. 

Railway  Extravagance  in  Burma.— The  Rangoon 
TiirieH   notices  an   advertisement     inviting    tenders   for 


the  supply  of  300  tons  of  tcak-tiniber  in  the  log  for 
the  Burma  State  Railway.  It  presumes  that  this  timber 
is  required  for  building  carriages  and  wagons  at  Insein 
workshop,  and  if  so,  declares  that  a  most  extravagant 
measure  is  about  to  be  adopted,  and  calls  the  Chief  Com- 
missioner's attention  to  the  matter,  since  other  Indian 
Railways  understand  the  economy  of  procuring  the 
requisite  scantling  cut  to  dimensions  for  such  work  ;  and 
when  in  Rangoon  converted  timber  can  be  had  in  abun- 
dance from  saw  mills,  it  certainly  appears  a  most  insane 
idea  to  invest  in  logs  from  outside  sources — particularly 
when  the  State  is  the  largest  holder  of  round  logs  in 
the  country. 

Oriental  Architecture  in  Sitapur. — We  glean  that 
under  Mr.  Butt's  careful  direction  the  traders  are  fast 
replacing  the  ugly  and  ill-built  ranges  of  buildings  with 
shops  and  houses  which,  when  completed,  will  make  this 
market  a  pattern  of  what  an  Oriental  bazar  should  be. 
Already  the  main  street  of  the  ganj  is  finished,  and  the 
coup  d'oiil,  as  one  enters  under  the  moresque  archway  at 
one  end,  is  most  striking  and  pleasing.  Mr.  Butt  has  wisely 
not  insisted  on  any  uniform  pattern  being  adopted.  He 
has,  unconsciously  following  Mr.  Growse's  principle,  left 
the  builders  to  shape  their  frontage  much  after  their  own 
fashion.  He  has  only  besought  them  to  follow,  as  much 
as  possible.  Oriental  designs,  and  not  to  take  as  their 
models  our  D.  P.  W.  structures.  The  result  has  been 
most  successful. 

The  Stores  Department  ok  the  India  Office.— 
The  total  expenditure  of  this  Department  in  a  year  has 
not  been  definitely  stated  in  any  official  record  to  which 
we  have  access,  but  the  items  under  the  head  of  "  Stores" 
in  the  Home  Accounts  of  the  Secretary  of  State  for  the 
year  1886-87  amount  £2,470,931,  and  with  regard  to 
every  penny  of  this  large  sum  the  Government  of  India  is 
prohibited  from  offering  any  remark  by  way  of  criticism. 
The  Government  has  no  guarantee  that  the  purchases  are 
made  by  experts  at  the  lowest  obtainable  prices,  nor  has  it 
any  control  over  the  actions  of  those  officers  of  the 
Department  whose  favor  is  courted  by  sundry  vendors. 
The  "  system"  is  thoroughly  unsystematic,  and  it  is  idle  to 
talk  of  retrenchments  in  India  as  long  as  this  door  for 
extravagance  remains  open. 

Allahabad  Water-Supply. — We  learn  that  good 
progress  has  been  made  in  preparing  estimates  of  the  cost 
of  the  Allahabad  water-works,  and  the  leading  points  of 
the  scheme  will  be  placed  before  the  Municipal  Com- 
missioners for  settlement  at  an  early  date.  Mr.  Hughes's 
project  is  to  pump  water  from  the  Jumna  at  Karela  Bagh, 
and  to  deliver  it  into  a  settling-tank  in  or  near  the 
Khusroo  Bagh.  It  will  then  be  filtered  and  stored  in  a 
low-level  underground  reservoir.  Another  set  of  engines 
will  then  pick  up  the  filtered  water  and  distribute  it  at  a 
suitable  head  of  pressure  thorough  15  miles  of  piping. 
Broadly  put,  the  taxation  required  to  meet  the  cost  of 
the  work,  including  interest  and  sinking  fund  and  all 
working  expenses,  is  from  1 1  annas  per  head  per  month 
for  a  ten-gallon  scheme  to  2  annas  per  head  per  month 
for  a  20-gallon. 

Irrigation  on  New  Works  in  the  Deccan  and  Guja- 
rat FOR  THE  YEAR  1887-88. — The  total  area  irrigated 
during  the  year  was  44,304  acres  as  compared  with  40,903 
acres  in  188G-87  and  .57,567  acres  in  1885-86.  It  is  .satis- 
factory to  find  that  the  whole  area  for  which  water  was 
applied  for  was  brought  under  irrigation.  The  total  area 
irrigated   during   the  year,  as    compared  with   1885-86, 
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shews  a  decrease  of  13,263  acres,  but  as  compared  with 
1886-87,  there  is  a  net  increase  of  3,401  acres,  that  on 
the  Khari  Cut,  Bhatodi  Tank,  Nira  Canal,  Mhasvad  Tank, 
and  Gokak  Canal,  1st  Section,  being  particularly  notice- 
able. There  is  a  falling  off  in  the  irrigated  area  under 
some  works,  chiefly  on  the  Mukti  Tank,  Ojhar  Canal, 
Mutha  Canals,  Matoba  Tank  and  Krishna  Canal.  Of  the 
total  irrigable  area  under  command  nearly  10  per  cent, 
was  irrigated  during  the  year  under  report. 

Kailway  EKGIXEER.S  OF  THE  P.  W.  D. — A  Correspond- 
ent, writing  to  a  contemporary  on  the  Railway  Engineers 
of  the  P.  W.  D.,  says  : — In  years  to  come,  when  the  history 
of  the  Victorian  era  of  public  works  in  India  is  written, 
the  work  of  the  Engineers  of  this  day  will  receive  a  far 
higher  measure  of  appreciation  than  is  accorded  now, 
and  I  venture  to  think  that,  of  the  entire  body  of  Engi- 
neers who  will  come  to  be  recognised  as  among  the  most 
important  scientific  agents  in  the  industrial  civilisation 
now  being  founded,  the  Railway  Engineers  and  the  Irriga- 
tion Engineers  will  be  considered  to  have  led  the  van. 
Yet  these  Railway  Engineers  are  now  the  most  wretched- 
ly paid,  even  of  a  poorly  paid  department,  and,  as  "  Fall- 
ing Gradient "  has  shewn,  even  in  their  own  Railway 
Branch  Railway  Engineers  are  being  worse  paid  than 
Traffic  and  Accounts  officials  in  that  branch. 

The  Burma  Land  Policy. — If  capital  and  labor  is 
ever  to  be  attracted  to  Burma,  there  is  no  doubt  of  the 
necessity  for  altering  the  present  restrictive  land  laws  in 
force.  We  have  had  some  experience  of  them  in  most 
parts  of  Lower  Burma  for  a  generation  and  in  some  por- 
tions of  Tenasserim  since  182.5.  The  result  we  see  plainly 
enough.  The  increase  of  land  taken  up  for  paddy  cultiva- 
tion annually  of  late  years  is  from  3  to  5  per  cent.,  a  rate 
of  progress  which  will  leave  millions  of  acres  still  available 
for  cultivation  a  hundred  years  hence.  Unless  we  can 
make  some  more  rapid  progress  than  this  in  getting  our 
waste  lands  taken  up,  the  civilisation  of  the  country  will 
be  retarded,  and  its  scanty  population  not  be  stimulated 
to  make  the  efforts  they  might  otherwise  be  expected  to 
do,  to  become  producers  of  grain  for  export,  and  con- 
sumers of  British  imports,  so  constantly  arriving  by  sea. 

New  Railways  in  North-We.stern  India. — The 
estimated  cost  of  the  extension  of  the  North-Western 
Railway  from  Sialkot  to  Jummu  is  Rs.  12,51,000,  the 
entire  distance  being  24J  miles,  of  which  8f  pass  through 
British  territory,  the  remaining  16  miles  running  through 
the  possessions  of  Cashmere.  The  Cashmere  Durbar  will 
supply  the  funds,  but  the  working  of  the  line  will  be  en- 
trusted at  first  to  the  North-Western  Railway.  The 
Punjab  Government  has  issued  orders  for  the  survey  of  a 
line  from  Bhatinda  to  Minchinabad,  a  distance  of  80  miles. 
The  line  forms  part  of  the  projected  Railway  between 
Bhatinda  and  Bahawulpore,  a  distance  of  205  miles.  This 
will  shorten  the  journey  now  run  by  the  North-Western 
Railway,  between  Umballa  and  Kurrachee  via  Mooltan, 
by  about  127  miles,  and  the  line  will  probably  engross 
the  greater  part  of  the  export  traffic  in  grain  from  the 
Punjab,  which  now  finds  its  outlet  by  the  East  Indian 
Railway. 

A  Railway  Accident. — We  learn  that  a  curious  mis- 
hap occurred  on  the  Northern  Bengal  Railway  to  the 
Sunday  Darjeeling  up-mail.  The  train  was  approaching 
Sultanpore,  60  miles  from  Sara,  when  the  coupling  of  the 
carriage  next  the  engine  tender  parted.  The  engine 
proceeded  on,  the  Driver  apparently  unaware  that  he  had 
lost  his  train,  and  the  Guard  equally  ignorant  that  he  had 
lost  his  engine.    The  engine  slowed,    and    drew    up    at 


Sultanpore.  Shortly  after  the  train,  which  was  following 
with  an  accelerated  motion  owing  to  a  slight  incline 
towards  the  station,  dashed  into  the  engine  and  tender. 
Half-a-dozen  can-iages  were  derailed  by  the  shock,  and 
three  rolled  down  the  embankment.  Fortunately,  only 
one  native  passenger  and  a  native  Railway  employe  were 
in  the  first  carriage  that  collided  with  the  tender,  and 
which  was  considerably  smashed  up.  These  two  men  are 
rather  severely  injured,  but  there  were  no  further 
accidents. 

The  Mysore  P.  W.  D. — Under  the  recent  revision  of 
the  Public  Works  in  Mysore,  the  Province  is  divided  into 
eight  Divisions,  one  for  each  District,  each  in  charge  of  an 
Executive  Engineer.  Besides  these  Divisions  there  are 
three  Special  Divisions,  viz.,  the  Mysore  Special  Improve- 
ments ;  the  Astagram  Channels  and  the  Bridge  Division. 
The  Executive  Engineers,  of  whom  there  are  nine,  are 
divided  into  four  grades,  one  first  grade  on  on  Rs.  750, 
two  second  on  Rs.  600,  three  third  grade  Rs.  500,  and 
three  fourth  grade  on  Rs.  400.  The  eight  Executive 
Divisions  arc  divided  into  34  permanent  Sub-Divisions, 
each  in  charge  of  an  Assistant  Engineer  or  Upper 
Subordinate.  There  are  12  Assistant  Engineers  in  three 
grades,  three  in  the  first,  four  in  the  second,  and  five  in 
the  third  grade.  The  Upper  Subordinate  establishment 
is  made  up  of  36  members,  of  whom  three  were  Super- 
visors, 1st  grade,  four  in  the  second  grade,  five  in  the 
third  grade,  eight  Overseers  in  the  first  grade,  ten  in  the 
second  and  four  in  the  third  grade. 

The  A.SSAM  Railways  and  Trading  C  ompany. — The 
seventh  Report  of  the  Directors  of  the  Assam  Railway 
and  Trading  Company  is  more  favorable  than  any  yet 
issued,  and  seems  to  shew  that  the  adventure  is  in  a 
fair  way  to  be  profitable  to  the  shareholders.  But  the 
wo  rking  capital  at  the  disposal  of  the  Directors  is  not 
sufficient  for  the  needs  and  the  prospects  of  the  Company. 
Capital  is  required  for  holding  stocks  of  coal  at  such 
markets  as  Calcutta  and  Rangoon,  and  for  enabling  the 
Manager  and  the  Agents  to  give  the  usual  credits  to 
customers.  There  are  also  the  requirements  connected 
with  the  development  of  the  business  as  regards  timber, 
petroleum  and  brick  and  tile  making,  and  the  provision 
which  has  to  be  made  in  the  way  of  rolling-stock  for  a  much 
more  extensive  output  of  coal  than  exists  at  present,  to  all 
of  which  must  be  added  the  expense  of  ball  asting  the 
Railway  so  as  to  lead  to  economy  and  efficiency  in  working. 
For  all  these  purposes  the  Directors  propose  to  increase 
the  borrowing  powers  of  the  Company  by  £50,000. 

Wood  Fuel  for  Railway.s  in  Burma. — The  Ran- 
goon Gazette  thinks  that  wood  fuel  if  used  on  a  more 
extensive  scale — it  now  apparently  being  only  utilised  for 
firing  up  purposes — would  be  "  found  cheaper  than  either 
eoal  or  patent  fuel  which,  at  the  present  rate  of  exchange, 
costs  in  Burma  Rs.  24  per  ton."  The  Rangoon  Times 
thinks  there  is  something  in  this  suggestion,  whilst  if  the 
Railway  purchased  wood  fuel  all  along  the  line,  at  stations 
where  it  was  easily  procurable,  a  large  number  of  Bur- 
mans  might  be  profitably  employed  in  wood  cutting. 
Between  Toungoo  and  Pyinmana,  for  instance,  there  is  no 
scarcity  of  wood,  and  doubtless  in  many  other  places 
between  Pyinmana  and  Mandalay  the  same  sort  of  forest 
prevails.  Employment  would  thus  be  given  to  a  large 
number  of  the  inhabiants  along  the  line,  if  this  forest  was 
utilised  for  fuel,  whilst  the  cleared  tracts  would  be 
available  for  cultivation  as  the  population  increased  along 
the  Railway,  which  it  is  sure  to  do  directly  through  com- 
munication is  opened  between  Rangoon  and  Mandalay. 
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The  Dhika  Ghat,  B.-N.  R— We  had  the  plwvsure 
through  the  courtesy  of  the  Resident  Engineer,  of  visit- 
ing the  works  in  progress  at  the  Asausol  end  of  the 
proposed  Damudu  Bridge,  and  from  what  we  witnessed, 
there  is  no  lack  of  energy  in  pushing  forward  the  various 
preliminaries  to  the  serious  undertaking  which  will 
shortly  be  taken  in  hand.  A  neglected  spot  of  baiTen 
rocks  and  eroded  surface,  conspicuous  only  for  shingles  and 
detritus  not  many  months  ago,  is  now  one  of  great  acti- 
\-ity  and  bustle.  Bungalows  have  been  erected  for  the 
accommodation  of  the  various  officials  connected  \nth  the 
prospective  works,  temporary  sidings  laid  in  to  the  store 
yard  and  to  such  works  as  are  in  progress,  while  round 
and  about  are  evidences  of  great  preparations  against 
the  coming  event,  of  which  these  are  the  preliminaries. 
We  were  pleased  with  the  temporary  line  which  con- 
nects Dhika  with  Asansol,  and  considering  that  it  is  laid 
on  the  bare  ground,  made  and  natural,  it  has  behaved 
remarkably  well.  The  whole  length — 5i  miles — we  were 
informed  was  laid  in  12  days. 

The  W.\ter-Supply  of  Taxjore. — The  question  of 
providing  a  supply  of  good  water  to  the  town  of  Taujorchas 
been  under  consideration  for  upwards  often  years.  In  1888, 
Government  placed  at  the  disposal  of  the  Municipality 
the  services  of  Mr.  W.  Hughes,  Executive  Engineer,  for 
preparing  plans  and  estimates  in  connection  with  the 
water-supply  project.  Mr.  Hughes  has  discussed  three 
schemes.  I. — Major  Brockman's  scheme  (referred  to 
above),  which,  complete,  would  cost  Rs.  4,00,000.  II. — The 
Pilliarpatti  scheme  (Mr.  Hughes'),  Rs.  90,400.  III.— The 
Veuuar  scheme  (Mr.  Hughes'),  Rs.  2,21,000.  All  these 
schemes  have,  on  the  ground  of  lack  of  funds,  been  rejected 
by  the  Tanjorc  Municipal  Council.  The  papers  have  been 
referred  to  the  Public  Works  Department,  with  the 
view  that  all  the  various  schemes  put  fonvard  may  be 
carefully  scrutinised  and  the  objections  to  each  fully 
stated.  The  Government  has  informed  the  Municipality 
that  a  refusal  to  carry  out  a  well-considered  water-supply 
scheme,  simply  on  the  ground  of  want  of  funds,  cannot, 
therefore,  be  admitted,  and  if  one  of  the  existing  projects 
is  found  worthy  of  adoption,  the  Council  vnll  probably  be 
called  upon  to  carry  it  out  under  .sections  37  and  143  of 
the  District  Municipalities  Act. 

IS-SPECTION  OF  THE  INDIAN  CoAL  MiNES. — The  Eng 
lishman  is  much  distressed  regarding  the  want  of  inspec 
tion  of  our  coal  and  other  mines.  It  is  evidently  not 
aware  that  the  question  was  discus-sed  dry  a  couple  years 
back.  The  Pioneer  of  the  27th  January  1886  announced 
.that  "  the  Government  of  Bengal  have  officially  intimated 
to  the  coal  proprietarj*  of  the  Province  that  '  the  Govern 
ment  of  India  are  of  opinion  that  no  present  necessity 
exists  for  legislation  on  the  subject  of  regulating  the 
working  of  the  coal  mines  in  this  country  '-r-a  conclusion 
that  will  be  endorsed  on  all  hands  as  a  reasonable  one. 
The  conditions  of  mining  in  India  are  so  totally  different 
fnjm  those  in  England,  that  there  is  no  case  for  the 
impf^rtation  of  the  stringent  regulations  which  are  so 
ineffectual  at  home."  The  Government  of  India  has  defi 
nitfcly  committed  itself  to  an  expression  of  opinion  that 
legidutiua  in  at  jrresent  unnecemary  in  connection  with 
the  working  of  the  Indian  coal  mines,  so  that  the  English- 
man h  " ablest  mining  authority  in  India"  will  not  be 
required  to  express  an  opinion  on,  or  draw  attention  to 
the  subject.  The  Bombay  Gazette  wisely  declared  that 
"  the  inJdustrj'  is  only  as  yet  in  an  embiyo  stage,  and  its 
first  need  in  development,  not  restriction" ;  and  we  endorse 
its  views. 


Cuvrtut  ^d\)S. 


FiiTY  thouaaiul  cases  of  kerosine  oil  have  been  landed  at 
Kurracliee  from  Batouui. 

Through  commiuiication  between  the  West  of  India  Portusjuese 
and  tlie  Soutliern  Mahi-atta  Railways  has  been  re-established. 

It  lias  been  decided  to  run  refreshment  cars  with  all  mail  trains 
between  Sukkur  and  Kotri,  on  the  North-Western  Railway,  from 
the  6th  instant. 

Wf.  hear  from  Kohat  that  something  is  at  last  being  done 
to  put  in  order  the  road  by  Hangue  to  Tliul,  even  though  that 
something  may  not  be  much. 

DcRiNO  the  past  quarter  the  Kidderpore  Docks  have  made  satis- 
factory progress.  The  total  expenditure  now  amounts  to  over  97 
lakhs,  of  which  23J  were  for  the  land. 

From  a  table  published  in  the  local  Gazette,  we  learn  that  in 
June  last  the  mean  temperature  at  Allahabad  exceeded  that  for 
the  last  23  years  by  3'6  degrees  during  the  same  month. 

No  further  attacks  have  been  made  on  the  Railway  working 
parties  at  Cliaman,  precautions  having  been  taken  by  the  military 
to  guard  against  another  surprise  by  the  local  tribesmen. 

It  is  stated  from  authoritative  sources  tliat  a  survey  of  the 
route  from  Calicut  to  Cannaiiore  is  to  be  taken  in  view  to  the 
opening  up  of  the  latter  town  to  Railway  communication. 

Mr.  Furnivall,  Agent  and  Chief  Engineer,  N.  G.  S.  Railway, 
is  leaving  almost  immediately  for  Europe  He  has  left  Simla- 
already  for  Hyderabad  to  make  arrangements  for  his  departure. 

The  Junaghur  Railway  line  having  just  been  completed  will 
be  opened  for  traffic  after  the  Government  Consulting  Engineer 
passes  it,  and  we  shall  thus  be  placed  in  direct  communication 
with  the  chief  State  of  Kattywar. 

The  owners  of  native  mills  in  Calcutta  have  formed  themselves 
into  ail  Association.  There  are  at  jjresent  70  native  mills  in  this 
city  and  the  suburbs  of  Calcutta,  and  the  new  Association  is  to 
watch  over  their  interests  generally. 

During  the  next  cold  weather  an  extensive  Railway  reconnaisance 
will  be  made  in  Upper  Burma.  The  whole  of  the  Mu  Valley  will 
be  examined,  and  the  country  north  towards  Mogaung  and  Bhamo 
will  be  explored  by  a  party  of  Engineers. 

Among  the  questions  which  come  before  the  Railway  Confer- 
ence is  the  proposal  to  establish  only  two  cla.sses  of  passenger 
carriages  on  the  Indian  Railways,  on  the  system  which  has  long 
been  in  force  on  the  Midland  Railway  in  England. 

Is  the  Calcutta  High  Court  the  case  of  Dickson  m.  the  East 
Indian  Railway  Comijaiiy  was  brought  to  a  close  last  week.  The 
Chief  Justice,  without  calling  for  the  reply  on  belialf  of  the  East 
Indian  Railway  Co.,  upheld  the  decision  of  the  Lower  Court, 
and  dismissed  the  appeal  with  costs. 

A  MEETING  of  Uncovenanted  Civilians  was  held  at  Madras, 
on  last  Saturday,  whereat  the  general  feeling  seemed  to  be  that 
Mr.  King  put  his  recent  motion  in  too  direct  a  form,  and  that  he 
would  have  done  better  to  ask  merely  for  a  Committee  of  Inquiry. 
Mr.  King  will  be  asked  to  confine  himself  to  this  in  the  future. 

The  Railway  authorities  are  building  at  a  great  pace  along  the 
Siriab  Road  beyond  Quetta  station,  and  before  the  next  year  will 
be  able  to  establish  most  of  their  otiices  up  there.  Building  also 
is  reported  to  be  going  on  apace  at  the  military  end  of  the  station  ; 
and  when  all  is  done  Quetta  will  not  be  much  less  than  three  mile» 
in  length. 

At  a  meeting  of  the  Uncovenanted  Civilians,  held  at  Simla,  on 
last  Saturday,  Sir  Guilfoitl  Molesworth  in  the  chair,  it  was 
resolveil  to  publish  an  explanatory  jjamplilet  shewing  exactly  the 
effect  of  the  fall  of  silver  on  pensions.  This  step  has  been  taken 
with  a  view  to  gain  public  sympathy  in  England  and  support  in 
Parliament. 

It  is  said  that  Mr.  J.  Eliot,  Meteorological  Reporter  to  the 
Government  of  India,  is  in  Bombay  on  special  duty,  arranging  a 
system  of  storm-warning  signals  in  uniformity  with  that  in  use  in 
the  United  Kingdom.  Mr.  Eliot  works  in  conjunction  with  Sir 
Henry  Morland,  the  Port  Officer,  while  Mr.  Frederick  Cliambera 
also  materially  assists  him  in  the  task. 

The  result  of  a  consultation  between  the  Nizam's  Minister  and 
the  Public  Works  autlKjrities  at  Simla  regarding  Railway  exten- 
sion in  the  Hyderabad  State,  is  likely  to  be  that  complete  surveys 
and  detailed  estimates  will  be  made  of  both  the  Raipur  and  Chanda 
lin«8.  Until  these  are  forthcoming  no  final  decision  as  to  which 
project.ahould  be  adopted  will  be  arrived  at. 
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It  is  a  curious  circumstance  that  not  a  single  liead  of  the 
Revenue  ami  Agricultural  Department  is  at  present  at  Simla  Mr 
Lawrence  represents  the  Secretariat,  Mr.  Dansey  the  Forest 
Department,  Mr.  Dallas  the  Meteorological,  and  Mr.  Hodgson 
the  Survey  Department.  If  the  juniors  can  manage  so  well 
there   ia  surely  room  for  economy  somewhere. 

The  report  of  the  Deputy  Consulting  Engineer  to  the  Govern- 
ment of  India  for  the  half-year  ending  30tli  .Tune,  ]  888  on  the 
Deoghur  Railway  is  very  favourable.  The  way  and  works  are 
in  good  order,  and  the  signals  are  in  working  order.  The 
sleepers  are  in  good  condition  and  well  packed,  the  running  being 
smooth,  and  the  line  and  stock  have  been  well  and  efficiently 
maintained  throughout. 

Officers  employed  with  their  Companies  under  the  Military 
or  Public  Works  Department,  or  on  work  that  would  ordinarily 
be  performed  by  those  departments,  will  not  be  allowed  extra 
remuneration  unless  their  duties  extend  beyond  the  supervision 
of  their  own  men.  But  if  an  officer,  in  addition  to  the  duties  of 
his  own  Company,  superintends  the  workmen  and  keeps  the 
accounts  of  payments  made  to  them,  he  may  be  allowed  Rs.  2  a 
day  extra. 

The  Southern  Mahratta  Railway  will  shortly  extend  their 
line  from  Ghorpuri  to  the  G.  I.  P.  Railway  station  at  Poona, 
which  will  be  their  terminal  station.  Near  the  latter  the  lines 
run  paralled  to  those  of  the  G.  I.  P.  under  a  bridge  which  has 
already  been  built  by  the  side  of  the  one  of  the  G  I.  P.  The 
S.  M.  R.  station  will  be  built  opposite  the  G.  I.  P.  and  an 
overbridge  will  be  built  from  one  station  to  the  other  so  as  to 
allow  passengers  to  pass  from  one  platform  to  the  other. 

Further  details  regarding  the  recent  disturbances  on  the 
Khojak  Railway,  shew  that  they  really  owed  their  origin  to  a 
dispute  regarding  a  contract  for  sand.  The  sand  is  situated 
within  Afghanistan,  and  the  Afghans  naturally  desired  to  be  per- 
mitted to  contract  to  carry  it  to  the  Railway.  The  consequence 
was  that  when  the  selected  contractor  went  for  sand,  the  Afghans 
refused  to  allow  him  to  take  it,  and,  as  is  usual  and  customary,  a 
free  fight  occurred,  and  several  hard  knocks  were  given  and 
received. 

%tiizxs  ta  the  CHiitor. 

The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  bj/  correspondents.^ 

INFORMATION  WANTED.  ~ 

Sir, — Could  you  oblige  through  your  valuable  weekly  with  any 
information  about  Elastic  Railway  Couplings. 

J.  N.  DUTT. 

TiNDARi.\  ;  July  31. 


THE  BURRAKUR  WATER-LIFT. 
Sir, — Referring  to  your  issue  of  the  21st  July,  I  would 
request  you  'to  kindly  give,  if  convenient,  the  full  descrip- 
tion and  plan  of  the  Burrakur  water-lift — price,  Rs.  35  to  55 — in 
your  Journal.  The  lift  being  a  cheap  one  many  farmers  would,  I 
believe,  be  willing  to  make  use  of  it,  provided  there  is  nothing 
that  requires  skilled  labor  to  put  it  in  repairs. 

Hathiram  Crikamji. 
KuTCH  Bhuj  ;  July  28. 


ANSWER  TO  "  LIFT  PUMP." 

Sir, — I  see  in  your  issue  of  4th  August  a  letter  signed  by  a 
correspondent  calling  himself  "  Lift  Pump." 

He  informs  your  readers  that  the  "  mining  community  in  the 
district  are  in  throes  of  expectation,  as  it  has  been  announced  that 
a  well-lciiou-n  hydraulic  Engineer  is  now  engaged  perfecting  a 
pump  which  is  to  revolutionize  the  hitherto  accepted  theory  and 
practice  of  hydraulic  Engineering." 

He  further  tries  to  give  your  readers  a  hazy  idea  of  what  the 
invention  is,  and  thereby,  not  only  betrays  his  ignorance  of  the 
invention,  but  goes  further  by  making  out  the  inventor  to  be 
ignorant  of  the  first  laws  of  mechanics. 

What  induced  your  correspondent  to  rush  into  print  with 
these  mis-statements  is  quite  unanswerable. 

The  invention  in  question  is  at  present  under  experiment,  and 
80  far  has  prmied  a  success  in  regard  to  its  working  ;  but  owing  to 
other  important  dutie.s,  the  trials  have  been  suspended  for  a 
time. 

In  conclusion,  allow  me  to  inform  "  Lift  Pump  " — \st. — That 
the  inventor  has  no  intention  of  revolutionizing  the  hitherto 
accepted  theory  and  practice  of  hydraulics. 

%nd — That  the  mining  community  in  the  district  know  little  or 
nothing  about  the  invention,  as  the  inventor  has  only  shewn  it  to 
one  or  two  of  his  own  personal  friends. 

3rrf.— That  the  inventor  strongly  advises  "Lift  Pump"  in  future 
to  be  well  acquainted  with  the  subject  he  writes  about,  before 
misleading  the  public  with  his  hazy  effusions. 

Rara  Avis. 


THE  PEOPLE  REALLY  TO  BLAME. 

Sir, — The  Lords  of  the  Admiralty  have  been  sharply  criticized 
and  blamed  of  late  for  not  having  a  fleet  at  sea  sufficient  in  the 
number  of  ves.sels  composing  it  to  enable  Brittannia  to  make 
sure  of  ruling  the  waves,  as  of  yore  But  it  would  appear  that 
the  Armstrongs,  Whitworths  and  other  big  gun  manufacturers 
are  the  people  really  to  blame  for  this  falling  away  from  pre- 
cedent and  righteousness.  The  ironclads  Collingwood,  Ilou-e^  Cam- 
perdown,  Ansom  and  Undaunted  are  ready  for  sea  ;  but  their  guns 
are  not  ready  for  them  ;  and 

O  ye  gods  and    little    fishes 
What's  a  frigate  without  gun  breeches  ? 

Big  guns  for  the  Navy  have  been  growing  more  and  more  expen- 
sive every  year  of  late.  The  accounts  of  the  Royal  Gun  Factory  at 
Woolwich  shew  that  the  13'5  inch  gun  turned  out  last  year 
cost  £10,859  12*.  Id.  It  is  a  67-ton  breechloader,  throwing  a 
shot  of  l,2501bs  ,  with  a  powder  charge  of  6301bs.  Such  charges, 
monetary  and  material,  are  solid  facts  that  almost  persuade 
us  to  believe  in  Dr.  Cumming's  apocalyptic  conception  that  the 
milleniura  is  near  at  hand.  That  is  to  say,  that  if  the  present  rate 
of  progress  and  cost  in  warlike  armament  continues  much  longer, 
international  wars  must  needs  come  to  an  end — -firstly,  for  the 
reason  that  the  most  bellicose  of  nations  will  be  unable  to  afford 
their  expense  ;  secondly,  because  when  a  cannon  ball  can  carry 
wholesale  destruction  much  farther  than  the  7  miles  which  are 
now  its  limit,  the  game  will  have  become  too  scientific  in  popular 
estimation  to  be  >vorth  the  candles — too  much  of  a  certainty  to 
admit  of  "  the  glorious  chances  of  war."  And  bets  on  a  certainty 
don't  count ;  and  there's  no  fun  in  them  either.  Wherefore 
Bismarck's  occupation  as  "an  honest  broker,"  and  fomenter  of 
brawls  will  be  gone — his  and  that  of  his  successors  in  the  function. 
And  the  evergreen  Grand  Old  Man  will  rub  his  hands,  and  give 
a  hitch  to  his  high  shirt  collar  and  remark  complacently — Ego  fed, 
Pax  vobiscmn  ! 

Egomet.    - 


MOORE'S  IMPROVED  CAST-IRON  SLEEPER. 
Sir, — I  hope  "  Railroader  "  will  excuse  my  not  replying  sooner 
to  his  last  letter. 

1.  As  regards  wear  and  tear  of  the  rail  due  from  oxidation, 
I  did  not,  of  course,  mean  that  there  would  be  no  oxidation,  but 
nothing  like  to  the  extent  that  thin  steel  sleepers  attached  both 
sides  are  liable  to. 

As  regards  the  grooving  of  rails  by  ordinary  cast-iron,  I 
acknowledge  to  have  seen  this  in  old  iron  rails  with  badly 
designed,  narrow-seated  chairs,  bait  never  with  steel  rails  ;  and  I 
have  turned  iron  rails  that  have  been  in  the  road  over  12  years 
without  a  single  mark  on  them,  where  broad-seated  chairs  had 
been  used. 

2.  I  am  aware,  as  "  Railroader"  states,  of  the  forces  tending  to 
raise  and  displace  the  rail  ;  but  I  am  of  an  opinion  that  if  the 
sleeper  is  properly  packed,  the  downwai'd  pressure  more  than 
neutralizes  these  forces,  and  taking  a  sleeper  badly  packed,  it  will, 
I  think,  be  found  that  the  jaws  are  strong  enough  for  the  work 
they  have  to  do.  At  any  rate,  this  point  will  soon  be  settled,  as 
some  are  now  being  cast  for  trial. 

3.  The  D.  and  O.  sleeper,  no  doubt,  does  occasionally  break 
crossways,  but  the  breakage  from  this  and  other  causes  is  under 
1  per  cent,  per  annum.  In  my  design,  the  rail  being  so  much 
lower,  there  is  not  the  same  leverage  tendency  to  break  it  in  this 
manner. 

4.  "  Railroader  "  does  not  press  this  objection,  so  I  say  no  more. 

5.  Regarding  the  friction  between  the  end  of  the  tie-bar  and 
the  web  of  the  rail,  "  Railroader"  states  that,  be  the  amount  however 
small,  it  may  lead  to  disturbance  of  the  originally  accurate  gauge. 
I  still  maintain  that  the  amount  will  be  so  infinitesimal  that  it 
may  be  disregarded. 

In  conclusion,  I  hope,  in  a  future  issue,  to  be  able  to  give  draw- 
ings of  a  new  design  I  have  got  out  for  metre-gauge  sleepers  on 
altogether  a  different  system,  and  shall  be  glad  to  have  "  Rail- 
roader's" intelligent  criticism  on  it. 

G.  E.  MooRE. 


DO  THE  FINE  ARTS  FLOURISH  IN  BENGAL  ? 

Sib, — In  orderto  answer  this  question  one  would  require  to  know 
what  percentage  of  people  in  Calcutta,  as  the  seat  of  literature 
and  art  on  this  side  of  India,  pursue  any  of  the  branches  of  Fine 
Art,  or  to  have  outward  proof  thut  an  active  interest  is  taken 
in  their  promotion.  As  regards  the  former,  no  one  can  contest 
the  fact  that  among  both  the  residents  of  Calcutta  and  its  regular 
cold  weather  visitors,  there  is  talent  of  a  very  high  order, 
as  many  of  the  exliibits  in  the  Simla  and  other  picture  exhibitions 
prove  ;  but  of   outward  evidence  concerning  it  we  have  none. 

Now,  considering  the  very  beneficial  influence  which  works  of 
art  exercise  in  the  minds  of  people  of  both  high  and  low  degree, 
can  it  be  conceived  that  the  metropolis  of  India,  with  its  large 
and  wealthy  mercantile,  trading,  native  and  its  important  official 
commvinities,  is  so  sleepy,  so  devoid  of  pride,  so  indifferent  to  its 
position  as  the  centre  of  civilization  in  the  East,  that  it  can  afford 
to  look  on  unmoved  at  second  and  third  rate  towns  like  Bombay, 
Madras,  Poona,  Simla,  Lahore,  Mussoorie,  &c.,  bringing  together 
objects  of  aesthetic  interest  for  pleasure  |and  enlightenment.  Di- 
versions of  this  class  are  few  enough  and  far  enough  between. 
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Duriug  the  cltarmiug  davs  of  Doceniberaml  .Tammry  what  a  want  is 
Wt  for  some  plac«  of  fresh  interest  where  a  few  hours  of  liarmless 
pleaiure  can  be  derivetl  !  Besides  this  some  direct  incentive  is 
ncceas&rr  in  onier  to  encourage  artistic  pursuits,  and  this  am  be 
■upplieii  by  such  a  society  as  we  atlvocate. 

tVklcutta  very  greatly  nee<ls,  and  shouUl  without  further  loss 
of  time  be  jirovideil  with,  a  Society  of  Fine  Arts.  There  are 
doubtless  very  many  j)et>ple  who  would  suiiport  sucli  an  institu- 
tion, Ixith  (lecuuiarily  and  practically,  and  I  would  suggest  that  the 
movement  should  have  associated  with  it  the  present  Superin- 
tendent of  the  School  of  Art,  as  the  central  tigurn  of  tlie  art 
section  in  Calcutta  ;  ita  success  would  then  be  almost  assured. 
A  strong  local  committee  of  ladies  and  gentlemen  could  easily 
be  fonu^  with  the  object  of  managing  such  a  society.  I  wish 
it  Will-  in  my  power  to  utt«r  the  thinking  words  which  could 
a  Province  to  a  perception  as  to  its  backwardness  in  the 

11  1  arts.     It  is    too  sleepy,    too  regardless    of  its    own 

pruminencr  in  these  fast  moving  times,  when  cities  vie  with  each 
other  for  the  premier  ])osition  in  this  large  Ea.«itern  Eini)ire. 
Here  is  one  of  many  outward  visible  signs  by  which  Calcutta's 
rivals  may  gauge  its  claim  to  remain  for  all  time  the  metropolis 
of  India — let  us  have  it  so  by  right  and  not  by  accident. 

Aet-Ukion. 


LIMES  AND  CEMENTS. 
I. 
Sir,— I  have  read  "  Eureka's"  letter  in  your  issue  of  7th  July 
•n<l  it  ctinclusively  shews  that  there  is  no  fixed  ratio  bet'<\reen  the 
weight  and  quantity  in  different  qualities  of  gooting  lime,  and 
tliat  the  variation  in  these  ratios  is  much  larger  tlian  is  •;enerally 
known,  so  tl»at  any  publication,  such  a.s  P.  W  D.  Schedules  of 
Bates  which  <Io  not  contain  jirovision  for  these  differences,  cannot 
be  accurate  for  even  the  limited  area  of  one  division  of  Public 
Works. 

2.  I  examine  the  contents'of  several  hundred  waggons,  loaded 
with  gooting  lime,  every  month.  I  dig  down  to  the  floor  of  the 
loul  in  three  or  four  places  and  mix  the  stuff  so  taken  out  and 
dissolve  a  hundred  grains  of  tlie  sample.  If  tlie  in.soluble  residue 
so  found,  if.,  if  everything  taken  together,  which  is  not  lime,  in 
the  «am|>le  excee<l8  3.3  per  cent,  of  the  weight,  the  lime  is 
rejected,  however  excellent  the  appearances  may  be.  Tliis  test  was 
ailopted  becau.se  the  occasional  analysis  of  the  lime  formerly 
tendereil,  shewed,  that  such  residue  often  went  up  to  80  per  cent., 
while  4  1  per  cent,  was  al)0Ut  the  best  quality.  This  test  was  so 
searching  that  quite  60  per  cent,  of  all  lime  tendered  was  rejected 
and  it  took  a  long  time  to  get  contractors  to  improve  their 
manufacture,  so  as  to  reduce  the  rejections  to  15  per  cent.,  about 
which  figure  it  now  oscilktes,  with  this  difference,  that  the  lime 
reiect«<!  is  ver^-  far  sunerior  to  what  was  formerly  the  case.  In 
addition  to  this  test,  the  freshness,  drj-ness  and  fineness  of  the 
lime  are  siibject  to  arbitrary  judgment. 

3.  The  driest  looking  lime  will  contain  3  per  cent,  of  moisture, 
and  everything  in  excess  of  this  is  re<lundant,  though  in  the  rains 
it  is  impossible  to  secure  lime  nearly  as  dry  as  this  ;  we  then 
draw  the  line  at  12  ]ier  cent,  of  moisture.  When  10  per  cent,  of 
moisture  is  present,  the  dampness  is  very  apjKirent  ;  and  when  it 
contains  16  per  cent.,  the  lime  is  quite  discolored  and  looks  like  wet 
Mui<l.  Fineness  and  purity  generally  co  together,  but  not  always. 
A  very  i)oor  gooting  lime  may  be  sifted  till  it  is  as  fine  as  emery 
powder  and  it  will  still  shew  over  40  j)er  cent,  of  residue,  but  the 
finer  lime  in  each  sample  will  contain  much  less  residue  than  the 
coarser.  The  33  per  cent,  residue  test  requires  so  much  screening 
of  the  lime  as  to  make  it  as  fine  as  it  can  possibly  be  required  for 
use.  Our  standard  of  fineness  is  regulated  by  a  screen  of  10 
meshes  to  the  inch,  but  this  test  has  never  been  applied.  When 
a  residue  test  is  not  possible,  then  a  high  sUndard  of  fineness  is 
advinble,  liearing  in  mind  that  unless  the  gooting  is  good,  this 
won't  secure  lime  of  a  high  »tandard,  nor  when  the  lime  is  adul- 
tcrate<i  with  calcareous  earths,  which  contain  80  per  cent,  of 
residue,  but  give  a  lovely  softness  and  fineness  to  the  adulterated 
composition. 

4.  It  is  impossible  to  fix  any  standai.l  of  color  for  gooting  limes. 
When  they  are  pure,  it  passes  from  very  light  grey  to  even  a  dirty 
>:  -1  •  ...,1    ,]„.  latter  color  being  ilue  to  the  formation  of  the  gooting 

taming    iron,  or  to  smoke  in    the    kilns,  or  to  rains 
uniform    progress  of  the  firing.     It  is  never  white 
lliet,  or  pure  limes.    When  there  is  a   p.ale   lemon 
t  i.H  line  to  the  presence  of  earths  used  as  adulter- 
»'  '    '"t  with  gooting  lime  manufaf;ture   will  have 

«"  '  billed    materials    are    violently  beaten  with 

clulj.  ..:  his  is  to  disengage  and  pulverise  the  partial- 

ly  ""'  does  not   flake   off,  and  to  increase  the  out- 

turn of  the  kill).  Jhe  prwlucts  of  such  manipulation  are  of  course 
almost  useless,  <M  limr,  whatever  part  they  may  Uke  in  enabling 
"'  "'  '     '  'I  lime  afterwards  to  set  into   strong  mortar, 

"  ■  I'a^  ""t  so  far  as  I   know    been  determined 

lik.-  11I..I  ..i  -iMo  or  other  materials.  Natives  of  India  believe 
very  much  in  itH  strengthening  properties,  and  it  is  I  think 
cai'i.t.i...!  >',  Wof  greater  value  than  sand  or  soorkee  as  a  com- 
F  "f   niorUr.     It  is   quit^;   certain   tliat   the   quantity 

of  ,  .. I  in  pure  slaked  lime  is  an  element  to  lie  considered 
in  determining  the  profx^rlions  of  san  I  and  soorkee  to  be  used 
and  it  is  equally  certain   that  the  fact  of  its  presence  has  never 
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been  thought  of  in  the  preparation   of  some  of  the  beat  specimens 
of  mortar  in  the  country. 

5.  "  Eureka"  points  out  that  a  33  per  cent,  residue  test  is 
not  in  it.self  conclusive  of  the  value  of  your  lime.  Strictly 
speaking,  it  is  not  ;  but  comparatively  si)eaking,  it  is.  Without  it, 
I  have  shewn  that  no  one  knows  what  materials  he  is  using  ;  with 
it,  one  can  determine  in  the  first  place  the  proper  proportions  of 
sand  or  soorkee.  The  test  determines  the  relative  purity  of  the 
limes  used  ;  it  indirectly  regulates  the  fineness  ;  and  the  use  of 
the  same  acids  in  another  way  will  indicate  whether  the  lime  is 
serviceable  or  not  ;  for  dead  lime  and  insufficiently  burned  lime 
will  comport  themselves  very  differently  from  good  lime  in  acid 
solutions  The  weakness  of  the  test  lies  in  this,  it  is  jxist  possible 
to  mix  very  fat  lime  with  other  substances,  such  as  sand  and  earth, 
and  pass  it  off  as  gooting,  but  more  pouihle  to  mix  fat  limes  with 
nearly  useless  gooting  limes  ;  but  there  is  a  possibility  of 
fraud  being  practised  in  every  trade.  It  is  the  probability 
of  it  that  should  be  our  guide.  Let  us  estimate  the  chances. 
If  the  lime  from  an  exceedingly  fat  lime  stone,  which  contains 
not  less  than  10  per  cent.,  of  insoluble  residue  be  mixed  in  the  pro- 
portions of  80  of  lime  to  20  of  extraneous  matter,  the  insoluble 
residue  would  jjrobably  slightly  exceed  33  per  cent.  Therefore,  no- 
thing short  of  lime  made  from  marble,  calcite,  or  Sylliet  and  Kutni 
limestones  would  answer  the  purpose  of  simple  mixture  with  worth- 
less materials,  but  the  cost  of  such  excludes  their  use.  Impure 
Indian  limestones  contain  at  least  10  per  cent,  residue.  The  stratum 
of  chalk,  through  which  the  borings  for  the  proposed  Channel 
Tunnel  took  place,  contains  10  per  cent.  Tlie  average  good  gooting 
of  India  contains  about  30  per  cent,  of  residue,  i.e.,  20  sand  and  10 
clay  ;  and  I  have  never  met  with  any  gooting  lime,  although  prepared 
from  the  fattest  quality  and  carefully  protected  from  all  contact 
with  ash  that  gave  lime  of  better  quality  than  14  per  cent,  residue. 
Such  gooting  lime  will  bear  about  20  per  cent.,  of  .sand,  but  where 
is  such  gooting  to  be  got  in  sufficient  quanities,  and  where  is  there 
in  India  a  manufactory  where  it  could  be  burned  like  pottery  ? 
Even  in  the  district  where  this  very  rich  gooting  is  to  be  obtained, 
there  is  not  enough  to  admit  of  its  being  adulterated  with 
extraneous  substances.  It  may  occasionally  be  used  to  improve 
the  outturn  of  poor  gooting,  but  if  this  were  the  case,  it  would  be  a 
legitimate  admixture,  and  that  it  is  not  the  case  is  proved  by  the 
habitual  failure  of  other  gooting  limes  made  in  the  same  neigh- 
bourhood to  pass  a  33  per  cent.  test.  That  pure  lime  is  never  used 
to  adulterate  gooting  limes  is  pretty  certain,  for  in  this  district 
where  calcite  abounds  and  real  limestone,  their  cost  is  too  great 
to  admit  of  it,  while  in  Calcutta,  where  Sylhet  lime  is  sold  at  from 
Rs.  90  to  Rs.  100  a  100  maunds,  and  the  best  gooting  limes  at 
Rs.  45,  it  is  quite  clear  that  no  such  admixture  can  possibly  pay. 

R.  C.  M. 


THE  PUNJAB  AND  ORIENTAL  OIL  COMPANY 
(LIMITED ) 

Sir, — Mr.  .John  Noble,  of  Petrolia,  Ontario,  U.  S.  A.,  has  been 
granted  a  concession  to  work  the  earth-oil  deposits  of  the  Punjab, 
Government  receiving,  by  way  of  land  revenue,  5  per  cent,  of 
all  the  crude  earth-oil  obtained,  and  claiming  nothing  more  than 
this  in  the  way  of  Royalties.  The  terms  are  fairly  liberal,  and 
the  Punjab  and  Oriental  Oil  Company,  Limited,  whose  represen- 
tative Mr.  Noble  is,  starts  under  favorable  auspices.  The 
Company  is  a  Syndicate  of  Canadian  capitalists.  Mr.  Noble  is  an 
oil  refiner  of  great  experience  in  America,  and  has  associated  with 
him  in  the  Punjab  venture  six  petroleum  experts,  owners 
of  four-fifths  of  the  Company's  stock,  which  is  composed  of  2,500 
shares  of  Rs.  100  each.  It  seems  to  me  a  good  augury  for  success,' 
that  men  so  largely  and  directly  interested  in  it,  are  to  be 
directly  concerned  also  with  the  conduct  of  its  affairs.  Too 
many  limited  companies  fail,  all  the  world  over,  because  of  a 
lack  of  personal  interest,  personal  responsibility,  on  the  part  of 
their  working  agents.  A  corporation,  Sydney  Smith  said,  has 
neither  a  body  to  be  kicked,  nor  a  soul  to  be  damned.  Neither 
can  it  bring  to  bear  such  influence  on  the  managers  of  its 
affairs  as  the  owner  of  property  can,  who  comes  into  constant 
contact  with  them,  and  can  run  no  risk  of  being  ever  regarded 
in  lazy  hours  as  an  abstraction,  and  a  decent  excuse  for  taking 
things  easily.  At  the  same  time  the  advantages  of  co-operatioii 
of  limited  comiianies,  properly  worked,  are  too  obvious  to  need 
demonstration.  The  Punjab  and  Oriental  Oil  Company  contrives 
to  combine  the  advantages  of  both  systems  ;  the  resources  and 
divisions  of  risk  tliat  pertain  to  a  company,  and  the  tliorough 
supervision  of  affairs  seldom  thoroughly  practised,  except  by 
working  agents,  largely  interested  in  results. 

A  cajiital  of  two  and  a  half  lakhs  of  rupees  has  been  deemed 
sufficient  to  "  strike  oil  "  with,  and  after  such  assurance  of  well 
doing,  the  C(jnipaiiy  is  expected  to  be  self-supporting,  dividend- 
yielding.  Meanwhile,  the  (iovernment  of  India  has  conceded  to 
Mr.  Nolile  specially  low  rates  of  freight  for  five  years,  over  all 
Railways  controlled  by  the  State,  for  his  oil,  plant,  &c. 

In  the  event  of  oil  being  struck  in  large  quantities,  Government 
will  erect  works  at  Rawal  Piiidi  or  some  other  suitable  place  on  the 
North-Western  Railway,  for  the  manufacture  of  kerosiiie  and 
lUilway  lubricating  oil,  a  certain  quantity  of  which  latter  will  be 
purcha.sed  evciy  year,  for  five  years,  at  the  rate  now  paid  for  the 
castor-oil  used  for  lubricating  purposes  by  the  different  Indian 
Hallways.  Tank  wagons  will  be  supplied  to  tlie  North-Western 
Railway,  so  that  the  oil   may  be  distributed  in  bulk,  after  the 
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manner  so  successfully  followed  in  Russia,  by  Messrs.  Nobel 
Brothers,  of  dynamite  fame. 

Tlie  Pioneer  suggests  that  one  great  advantage  the  Punjab 
and  Oriental  Oil  Company  will  enjoy  lies  in  the  close  proximity 
of  its  oil-fields  to  the  densely  populated  central  portion  of  India, 
•where  there  is  likely  to  be  a  market  of  large  capacities.  Your 
contemporary  says  : — "  The  freight  inland  from  Bombay  and 
Calcutta  on  American  and  Russian  oil  is  so  great  for  that  long 
distance,  that  it  will  be  equal  to  a  protective  tariff  for  the  Com- 
pany." The  Punjab  oil-fields  are  intermediate  as  it  were  between 
those  of  Baku  and  Burma.  Experts  hold  that  they  are  similar 
in  formation  to  those  of  Baku.  The  North- Western  Railway 
runs  right  through  the  centre  of  them.  The  first  well  will  be 
arranged  for  at  a  place  called  Fatehjung,  thirty  miles  west  of 
Eawal  Pindi,  where  now  oil  may  be  seen  oozing  out  of  the 
saturated  ground.  Mr.  Marvin,  in  his  book,  The  region  of  eternal 
f/re,  says  that  the  Baku  wells  are  worked  at  a  depth  of  from 
300  to  800  feet,  and  that  when  oil  is  struck  the  force  of  gas  from 
below  is  frequently  so  great  as  to  blow  heavy  drilling  tools  and 
apparatus  out  of  the  hole  made  by  them,  into  space.  Describing 
an  oil  fountain  at  Baku,  he  writes  : — 

"  At  420  feet  there  was  a  terrific  outburst  of  gas,  which  was 
repeated  at  490  feet  ;  the  oil  each  time  mounting  to  the  surface, 
but  disappearing  after  the  cap  was  fixed.  The  third  time  at  546 
feet,  the  explosion  of  gas  was  terrific,  hurling  the  pumping  cylin- 
der into  the  air,  and  smashing  the  top  of  the  derrick  pieces. 
Afterwards  dry  sand  began  to  spout  with  terrible  force  forming 
a  fountain  of  giit  from  350  to  400  feet  high.  Bits  of  rock  were 
hurled  so  high  as  to  be  lost  to  sight  :  all  the  windows  of  the 
neighbouring  engine  houses  were  smashed,  and  the  metal  roof  of 
a  boiler  house  was  broken  through  by  a  falling  stone.  This  '  sand- 
volcano  '  lasted  45  minutes,  and  was  succeeded  by  a  blast  of  gas 
•which  poisoned  the  atmosphere  at  Balakhani  the  rest  of  the  day. 
After  a  considerable  time  a  cap  was  fixed  on  the  tube  and  directly 
afterwards  the  oil  began  to  spout." 

Tlie  best  thing  Mr.  Marvin  can  do  with  himself  now,  or  at  least 
shortly,  is  to  take  a  trip  to  the  Punjab  and  give  an  account  in  hi.s 
graphic  style  of  the  triumphs  of  the  Punjab  and  Oriental  Oil 
Company,  Limited.  Science  and  commonsense  seem  to  be  agreed 
that  failure  is  out  of  the  question.  Under  the  Company's  terms  of 
agreement  with  the  Goverment,  none  of  the  original  stock-holders 
can  assign  or  sell  their  stock  to  an  outsider  without  Government's 
consent  to  such  trRUsfer.  This  condition  has  been  insisted  on  in  order 
to  prevent  the  shares  of  the  Company  falling  into  the  hands  of 
speculators  and  jobbers,  and  to  secure  the  development  of  the  oil 
trade  of  the  Punjab  at  the  hands  of  experts.  The  agreement 
between  the  Government  of  India  and  Mr.  Noble,  dated  23rd 
March  1888,  has  received  the  sanction  of  the  Secretary  of  State, 
liord  Ci'oss,  and  there  is  nothing  now  to  prevent  an  immediate 
commencement  of  opei'ations  on  the  Company's  part,  as  soon  as 
the  necessary  machinery  arrives  in  situ. 

ESTERPRISE.      ■ 


Jiterarg  giotms. 


The  North-Western  Provinces  Railway  Trade   Report  for 

1886-87. 

This  Report  is  dated  December  1887.  It  deals  ■with  the  offi- 
cial year  ending  with  the  31st  March,  and  it  is  comforting  in  these 
days  of  financial  pressure  to  be  assured  that  the  value  of  both 
imports  and  exports  shews  an  increase  over  that  of  the  preceding 
twelve  months.  This  most  desirable  result  has  come  to  pass  in 
spite  of  a  decrea-se  in  the  weight  of  exports  of  over  12  lakhs  of 
maunds,  and  is  adjudged  as  due  to  the  fact  that  decrease  has,  in  the 
main,  been  restricted  to  articles  of  low  value,  compensated  by  a 
comparatively  small  increase  in  some  of  the  more  costly  products 
carried  by  the  iron  horse.  The  gain  in  quality  has  more  than 
utoned  for  depreciation  of  quantity.  The  total  value  of  exports 
during  the  year  exceeded  that  of  imports  by  over  ten  lakhs  of 
rupees ;  and  it  is  written  : — "  If  the  value  of  R  ailway  plant  and 
rolling-stock  be  excluded  from  both  exports  and  imports,  the 
balance  in  favor  of  exports  amounts  to  one  crore  and  twenty- 
three  lakhs  of  rupees."  That  is  a  result  upon  which  Indian 
traders  may  fairly  be  congratulated.  It  remains  for  them  to  go 
on,  and  win  such  of  the  world's  markets  as  are  open  to  legitimate 
competition. 

We  note  that  the  Agra  Division  contributed  nearly  56  per  cent 
of  the  total  exports  of  that  staple.  The  wheat  trade  of  1885-86 
is  said  to  have  been  advantaged  by  exceptionally   favorable   cir- 


cumstances. The  crop  was  a  very  fine  one,  and  a  steady  demand 
for  it  set  in  from  home,  on  account  of  short  supplies  in  America 
coupled  with  low  rates  of  exchange,  and  cheap  freights. 

The  harvest  outcome  of  the  succeeding  year  was  not  so  good, 
and  exports  consequently  fell  off.  Those  of  the  year  under  review 
are  over  26  per  cent,  in  excess  of  the  average  quantity  exported 
since  1879-80.  Indigo  fell  considerably  short  of  normal  conditions 
of  export. 

As  to  oil  seeds,  we  are  told  that  the  improvement  occurred 
chiefly  in  linseed,  rapeseed  and  castor.  Most  of  the  increase  in 
linseed  happened  in  the  export  to  Bombay,  as  a  result  of  a  bad 
crop  in  the  Central  Provinces.  The  increase  in  rapeseed  was  shared 
between  Calcutta  and  Bombay  almost  in  equal  proper  tions,  and 
was  due  to  less  exports  of  this  seed  from  the  Punjab.  The  in- 
crease in  castor  was  confined  to  Calcutta  ;  trade  in  this  seed  with 
Calcutta  appears  to  be  of  a  very  recent  date,  there  being  no  export 
of  it  in  the  year  1884-85.  Linseed  was  drawn  mostly  from  Allaha- 
bad, Benares  and  Oudh.  Rapeseed  was  supplied  mostly  from 
Allahabad  and  Oudh,  and  castor  from  the  Agi-a  and  Allahabad 
Divisions. 

An  increase  in  import  of  cotton  goods  will  probably  please 
manufacturers  at  Manchester,  but  will  scarcely  seem  as  satis- 
factory to  Anglo-Indians  when  it  is  noted  that  cotton  goods  of 
Indian  manufacture  "  fell  off  by  over  46  per  cent."  India  needs 
developments  for  her  own  trade,  and  not  so  much  the  encourage- 
ment of  foreign  markets. 

Of  metals,  iron  shews  the  greatest  increase  in  the  way  of  im- 
ports ;  the  places  importing  most  of  it  were  Agi-a  and  Allahabad. 

Tlie  decrease  shewn  in  the  export  and  the  increase  in  the  import 
of  opium  is  held  to  represent  merely  movements  of  crude  drug 
between  the  Ghazeepore  and  Patna  Factories.  Increase  of  sugar 
exports  is  set  down  to  the  credit  of  Rohilkhand,  the  1886  crop 
there  having  been  a  very  flourishing  one.  Increase  under  the 
heading  "  Salt  "  i.s  said  to  be  due  to  sparse  supplies  in  the  previous 
year  occasioned  by  the  damage  sustained  by  the  Sambhar  Works. 
The  local  deficiency  was  recruited  by  sea  salt  fi-om  the  Bombay 
Presidency. 

Madras  secured  no  less  than  88  per  cent,  of  the  total  trade  in 
undressed  sheep  skins  it  seems,  at  present  ;  but  the  North- Western 
Provinces  and  Oudh  are  increasing  their  business  in  this  direction. 
Each  succeeding  year  shews  improvement. 

Taking  the  entire  province,  it  is  satisfactory  to  note  that  the 
railborne  traffic  of  the  year  under  review  shews  considerable  im- 
provement, and  is  an  indication  of  increased  prosperity. 


§.ziy)  §ookQ  tinb  ^^jjiints. 
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(General    ^rttdcs. 


A  WESTERN  BENGAL  RAILWAY. 
A  Railway  project — already  noticed  in  this  Jour- 
daI — of  ven"  great  importjince  to  Bengi\l — has  lately 
been  put  before  the  Secretary  of  State,  by  the  Oudh 
and  Rohilkund  Rjuhvay  Company,  iindcr  the  aus- 
^068  of  Sir  Bnulfortl  Leslie,  and  with  the  title  of  the 
"  Western  Bengal  R)\ilway. "  It  is  proposed,  as  our  map 
shews,  to  make  this  the  connecting  link  between  the 
Otidh  and  Rohilkund  Railway  and  Calcutta,  by  a  direct 
line  from  Benares,  through  Gya,  Byjnath  and  the  Sonthal 
country  to  Cutwa,  Kulna  and  Hooghly.  The  project 
appears  to  us  to  be  an  excellent  one,  both  a^j  regards  its 
feianrial  prospects  and  its  aspect  as  a  second  and  much 
needed  line  to  Calcutta  from  the  North- West.  We  are 
informed  that  the  scheme  was  originally  propwsed  to  the 
Government  of  Bengal  by  Mr.  H.  Bell,  Manager  of  the 
T^hoot  Railway,  now  at  home  on  leave,  and  that  it  has 
been  readily  accepted  by  the  Oudh  and  Rohilkund 
Railway  as  a  ba.sis  for  the  reconstruction  of  the  Company. 
&r  Bradford  Ijcslie's  memorandum  on  the  project,  which 
we  also  publish,  gives  briefly,  but  clearly,  the  main  features 
and  advantages  of  the  proposal,  and  it  is  one  that  should 
receive  the  unqualified  support  of  the  Government  of 
Bengal.  It  would  ojien  up  an  immense  area  of  the 
province  now  completely  shut  out  from  Railway  communi- 
cation, and  result  in  throwing  a  great  increase  of  produce 
into  the  Calcutta  market.  We  would  urge  that  no  time 
be  lost  in  having  surveys  and  estimates  made  by 
Oovemment  of  the  project. 


MEMORANDUM  RELATIVE  TO  PROPOSED  WESTERN 
BENGAL  RAILWAY. 

TitK  proposed  extension  of  the  Ondh  and  Rohilkund  Railway  to 
HowTsh  and  Calcutta  would  run  from  Mogul  Serai  vid  Sas.serarn, 
G^a,  Baidyaiiatli,  Sooree,  Ahmoodpore,  Cutwa,  Nuddea  and 
Eulna,  to  a  junction  with  the  East  Indian  Railway  at  Hooghly, 
affbrdine  communication  with  Howrah  and  vid  the  Jubilee  Bridge 
with  Calcutta. 

!.  The  total  distance  from  Mogul  Serai  to  Howrah  would  be 
450  miles,  but  the  actual  length  of  Railway  to  be  constructed 
would  be  4tS  miles,  and  the  cost,  including  stock  for  local  traffic, 
K«.  90,000  per  mile,  toUl,  say  R«.  382^  lakhs,  or  ,£2,650,000  sterling. 

3.  Excepting  the  bridge  over  the  Sone  River,  there  would  be 
no  works  of  extraonlinary  magnitude. 

4.  It  is  believed  that  the  gradients  would  not  be  less  favour- 
able tlian  ou  the  East  Indian  Railway. 

5.  Tlie  pri){K)se<l  line  would  connect  the  three  chief  places  of 
Hindrx)  pilgrimage,  Benares,  Gya  and  Baidyanath,  by  a  direct 
route,  »aving  the  pilgrim  traffic  a  detour  of"  150  miles  cta  Patna, 
and  avoiding  the  changing  carriai-es  at  Patna,  a  most  troublesome 
ordeal  to  Zenana  females  ;  and  while  keeping  clear  of  the 
difficult  gradients  of  the  Hazaribagh  district,  the  line  would 
■ene  the  northern  flank  of  the  Chota-Nagpore  plateau,  the 
great  recuitiiig  territorj-  for  the  coolie  labor  of  Assam,  the 
Mauritius,  and  the  West  Indies. 

«.  The  pro]>osed  line  would  also  afford  the  most  direct  route 
between  the  great  rice  producing  distiicts  of  Beerbhoom  and 
Bunlwan  and  Benares.  Tlie  consumption  of  rice  in  the  North- 
Went  Provinces  and  the  Punjab  is  steadily  increasing,  and  this 
is  certain  to  be  a  very  valuable  traffic.  The  proj)osed  line  would 
further  fulfil  a  great  want  in  providing  the  important  towns  of 
''  '  ■  "'■  '  '  iind  Kulna  with  liaihvay  communication  with 
'  1 1  h  and  Upi)er  India. 

■   'IIS  the  average  through  goods  traffic  between 
M    is  rot   less   than    10f>,010  tons  per  annum  ; 
•  i..  h    would    pro|>erly   belong   to   the   extension 
I  Rohilkund  Railway,   is  certain  to  increase,  con- 
pening  of  the  Dufferin  Bridge. 
At  the  average  rate  of  earnings  on   the  East  Indian  Puiil- 
100,000  tons  carried   450   miles   would   produce  14  lakhs  of 
rupees. 

».  The  local  goods  traffic  from  the  rich  producing  districts  of 
Behar  and  Sliahaliad,  fertilizefl  by  the  Sone  irrigation  canals, 
wf.uld  I*  very  valuable.  There  would  also  be  a  large  traffic  in 
lime  from  Rhotaxgurh,  which  wouhl  proljably  supersede  the  Kutni 
and  .Sylhet  lime  in  the  (.'alcutU  market.  The  rice  traffic  between 
At  '  !  stations  below  and   Benares,  alrea/ly  referred  to, 

*  '     M<jurce  of  revenue,  and  the  portion  of  the  line 

f  '■'    the     Burdwan    an<I    Nuddea    districts    would 

<;'  amount  of   gowls  traffic  both  up  and  down.     On 

t!:.   ....  ...  al  gfKjds  traffic  may  be  assumed  at  not  less  than 

R«.  SO  per  mile  per  week. 


10.  The  passenger  traffic  of  the  proposed  line  affording  an 
absolutely  direct  route  both  from  Upper  India  and  Lower  Bengal' 
to  the  much  frequented  shrines  of  Baidyanath,  tiya  and  Benares, 
and  also  atTording  the  natural  outlet  for  the  coolie  emigration, 
traffic  of  Cliota-Nagpore,  cjinnot  fail  to  be  very  heavy  ;  there, 
will  further  be  a  very  large  local  passenger  traffic  between, 
Kutwa  and  stations  below  and  Calcutta.  The  average  receipts  of, 
the  East  Indian  Railway  from  jiassenger  traffic  are  not  less  than 
Rs.  160  per  mile  per  week,  and  on  the  Bengal  division  are  very 
much  greater,  so  that  it  may  be  very  safely  assumed  that  the 
passenger  ti-affic  of  the  proposed  line  will  be  at  least  Rs.  100  per. 
mile  per  week  ;  making  Rs.  150  per  mile  i)er  week  as  the  total- 
local  traffic  of  the  proposed  line.  This,  which  is  considerably  less 
than  the  traffic  of  the  Patna,  Gya,  and  Tarkessur  branches, 
of  the  East  Indian  Railway,  is  a  very  low  estimate. 

11.  Rs.  150  per  niile  per  week  would  give  Rs  33  lakhs  per., 
annum,  on  the  425  miles  between  Mog\d  Serai  and  Hooghly,, 
making,  with  the  through  goods  traffic,  a  total  of  47  lakhs. 

12.  With   working  expenses  at  40  per  cent.,  and  considering^ 
the  advantage  of  being   part  of  a  lai'ge  concern,   and     of  cheap . 
fuel  from   the  Benghl  coal-fields,  tliey  should    not   exceed    tins! 
ratio  ;  a  traffic  of  Rs.  47  lakhs  would  yield  a  net   profit   of  Rs.  28 
lakhs,  equal   to  7^     per  cent,  on   the  capital  outlay  of  Rs.  382^ 
lakhs. 

13.  But  it  will  be  said  all  this  traffic  is  to  be  taken  from  thej 
East  Indian  Riiilway.  Thi^,  however,  is  not  the  case,  the  only, 
traffic  taken  from  the  East  Indian  Railway  would  be  the  Rs.  14 
lakhs  of  through  goods  between  Benares  and  Howrah,  and, 
some  portion  of  the  pilgrim  traffic,  on  the  other  hand  the  East- 
Indian  Railway  woidd  benefit  by  the  carriage  of  the  material, 
and  of  coal,  for  the  proposed  line,  and  by  the  interchange  of. 
traffic  with  that  line  at  Hooghly,  Ahmoodpore,  Baidyana.th,^ 
Gya,  and  Mogul  Seria,  and  it  is  probable  that  the  new  traffic, 
thus  developed  would  more  than  compensate  for  the  loss  of  the 
through  goods  between  Mogul  Serai  and  Howrah.  ^ 

14.  The  East  Indian  Railway  follows  the  course  of  the  Ganges, 
which  forms  the  northern  boundary  of  what  is  called  Western 
Bengal,  a  territory  of  60,000  square  miles,  with  22  millions  of" 
inhabitants,  and  it  cannot  be  contended  that  this  large  country,^ 
equal  in  area  and  population  to  England  and  Wales  combined, 
is  adequately  served  by  the  701  miles  of  the  East  Indian  Railway^ 
which  runs  hundreds  of  miles  away  from  some  of  its  most 
fertile  tracts. 

15.  The  following  table,  prepared  from  the  most  recent  official 
information,  shews  that,  whether  as  regards  area  or  population, 
Bengal  is  lamentably  deficient  in  Railway  communications,  as? 
compared  with  the  other  principal  Provinces  of  India  : — 


1: 
.,f  ti. 

Iif-qllt 

8. 
wav. 


■  •  Ou.lli  ;in. 
nl  on  tin- 


Punjab 

Bombay 

Madras 

N.-W.  Provinces 

Bengal 


Miles  of  Railway 
open. 


1,950 
2,196 
1,544 
1,484 
1,574 


Square  miles  of 

Territory  per  mile 

of  Ilailway. 


73 

94 

98 

75 

119 


No.  of  Inhabitant^ 

per  mile  of 

RHilway. 


11,647 
11,573 
22,600 
30,222 
44,177 


In  this  table  Assam  is  excluded   from   Bengal ;  if  that   Province 
were  added,  the  deficiency  of  Bengal  would  be  still  more  striking. 

16.  The  East  Indian  Railway  yields  a  net  return  of  Rs.  313 
lakhs  per  annum,  equal  to  an  average  profit  of  8i  per  cent, 
between  Delhi  and  Howrah,  and  on  the  Bengal  division  the 
profit  must  be  over  12  per  cent,  per  annum,  so  that  it  may  well 
afford  to  spare  a  few  lakhs  in  the  interests  of  the  vast  outlying 
districts  and  of  trade  generally,  which  can  only  be  properly- 
served  by  a  second  line. 

17.  In  the  event  of  the  East  Indian  Railway  being  breached 
by  an  extraordinaiy  flood  above  Lucki  Serai,  the  relief  afforded 
to  the  East  Indian  Railway  by  an  alternative  route  for  its 
traffic,  even  for  a  few  weeks,  wonld  compensate  for  any  loss  of 
traffic  it  might  sustain  for  many  years. 

18.  The  pro])Osed  line  would  also  include  a  branch  of  56 
miles  in  length  through  the  .Sonthal  District  to  Bliagnlpoie,  and 
a  branch  of  40  miles  to  Bhagwangola,  both  of  these  branches 
would  serve  fertile  and  populous  districts  hitherto  unprovided 
with  Railway  cotnmimication,  and  would  be  remunerative 
additions  to  the  project,  but  to  simplify  the  matter,  the  present 
memorandum  deals  only  with  the  question  of  the  extension  of 
theOiulh  and  Rohilkund  Railway  from  Mogul  Serai  to  Hooghly. 

19.  By  arrangement  with  the  Bengal  and  North-Western 
Railway  Company,  the  projjosed  line  might,  at  an  inconsiderable 
increase  of  expenditure,  provide  space  on  its  road  bed  and  at 
stations  for  the  metre  gauge  railway  from  Gya  to  Hooghly. 
It  would  then  only  remain  for  the  Bengal  and'  North-Western 
Railway  to  lay  their  line  from  Bankipore  to  Gya,  and  thenc^ 
along  the  proposed  line  to  Howrah  to  get  direct  access  to 
Calcutta. 


Bradford  Leslii:. 


June  11,  1888. 
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NOTES  ON  NAVIGATION. 

By  a.   Evvbank. 
III. 

In  the  preceding  paper  we  had  a  rhumb  line  FACE 
G  which  was  drawn  so  as  to  pass  through  two  given 
points  A,  B.  These  points  are  in  north  latitude.  They 
have  different  longitudes,  and  the  latitude  of  B  exceeds 
that  of  A.  In  such  a  case  y,  the  "  course,"  is  an  acute 
angle. 

If  we  produce  the  rhumb  line  beyond  F,  we  shall  reach 
the  Equator  in  a  point  M.  Every  rhumb  line  in  which 
y  is  an  acute  angle  intersects  the  Equator.  If  we  still 
continue  the  rhumb  line,  it  passes  into  south  latitudes 
and  forms  a  second  spiral  which  embraces  the  South 
Pole. 

At  the  point  M  the  curve  has  what  is  called  a  point 
of  inflexion.  North  of  M  the  curve  is,  so  to  say,  convex 
to  the  South  Pole.  South  of  M  it  becomes  concave  to  the 
South  Pole. 

When  we  draw  any  plane  curve  such  as  a  circle  or 
ellipse,  we  may  take  a  point  on  it,  and  there  draw  the 
tangent  line.  Let  this  line  be  A  M  B.  Let  X  and  Y  be 
two  points  on  the  curve  near  to  M  and  on  opposite  sides 
of  M.  Then  X  and  Y  are  on  the  same  side  of  the  line 
AM  B. 

If  a  curved  line  passing  through  M  has  a  point  of  in- 
flexion there,  then  X  and  Y  are  on  opposite  sides  of  the 
line  A  M  B.  Thus  the  tangent  line  appears  to  cut  the 
curve. 

This  appearance  of  cutting  is  due  to  the  fact  that  in 
our  early  studies  of  mathematics  we  are  usually  given 
incon-ect  ideas  about  tangent  lines.  Thus  we  are  told  by 
Euclid  that  a  line  touches  a  circle  if  it  meets  the  circle, 
but  does  not  cut  it.  Or  we  are  told  that  a  tangent  line  is 
a  line  which  meets  a  curve  in  one  point  only. 

The  first  statement  would  not  necessarily  be  true  if 
we  replace  the  word  circle  by  the  word  curve,  unless  we 
carefully  distinguish  between  cutting  and  crossing.  The 
second  statement  is  never  true. 

Fig.  4. 


To  illustrate  these  points   let   us   coinsider  fig.  4   and 

fig.  5. 

Fig.  5. 


In  fig.  4PXMN  YR  is  a  part  of  a  polygon,  and 
A  M  N  B  is  a  straight  line.  This  line  may  be  said  to 
touch  a  polygon.  A  line  may  be  said  to  touch  the  polygon 
when  one  of  the  sides  of  the  polygon  is  an  element  or 
portion  of  the  line. 

Let  us  imagine  the  sides  of  the  polygon  to  be  made 
continually  smaller,  and  at  the  same  time  let  the  suc- 
cessive interior  angles  of  the  polygon — viz.,  the  angles 
P  X  M,  X  M  N,  M  N  Y,  &c.— be  supposed  to  approach  180". 
Then  the  polygon  approaches  to  a  curve.  During  this 
process  the  point  N  approaches  the  point  M. 

The  line  A  B  remains  immoveable,  and  the  point  M  in 
it  remains  fixed.  Ultimately  N  becomes  not  coincident 
with  M,  but  con-secutive  to  it.  M  and  N  remain  distinct 
points,  no  matter  how  close  they  may  be.  The  points  M 
and  N  define  the  direction  of  the  line  as  well  as  do  the 
points  A  and  B.  But  if  N  become  coincident  with  M,  the 
direction  of  the  line  A  B  would  become  indeterminate. 


In  fig.  4  the  points  X  and  Y  are  on  the  same  side  of 
the  line  A  B  which  touches  the  curve  at  a  point  M  which 
lies  between  X  and  Y.  This  is  in  fact  the  usual  case 
when  a  straight  line  touches  a  curve. 

Let  us  now  apply  similar  considerations  to  the  polygon 
in  fi,g.  5.  We  shall  ultimately  have  a  curve  .such  as  is 
denoted  in  fig.  6.  Here  M  N  is  an  infinitesimal  arc  of 
the  curve.  This  arc  consists  as  it  were  of  two  points 
only.  It  has  ends  as  it  were,  but  no  middle,  or  the  middle 
is  the  space  between  two  consecutive  points. 
_  The  curve  P  X  M  is  convex  to  the  line  A  B.  The  direc- 
tion of  the  curve  has  gradually  changed  from  P  Q  at  the 
point  P  to  M  B  at  the  point  M.  Whether  the  curve  will 
continue  to  flex  in  the  same  way  as  indicated  by  the 
dotted  curve  N  G  H,  or  whether  it  will  at  M  begin  to 
flex  in  the  opposite  direction  as  N  Y  R,  is  clearly  a  matter 
in  which  we  must  leave  the  curve  to  obey  its  own  laws. 

If  it  flexes  like  N  G  H,  it  will  leave  its  tangent  line 
M  N  on  the  same  side  as  it  approached  this  tangent  line. 
If  it  flexes  like  N  Y  R,  it  will  approach  the  tangent  line 
on  one  side,  and  will  leave  it  on  the  other  side. 

But  the  line  A  M  N  B  is  in  the  latter  case  none  the 
less  a  tangent  line  at  M.  It  does  no  less  faithfully  describe 
the  direction  of  the  curve  at  M.  It  does  accurately 
describe  the  direction  of  motion  at  M  of  a  moving 
particle  which  travels  along  the  curve  from  the  point  P 
to  the  point  R.  And  it  would  not  be  correct  to  say  that 
A  B  cuts  the  curve  P  M  R.  A  line  only  cuts  a  curve 
at  M  when  the  direction  of  the  line  differs  from  the 
direction  of  the  curve  at  M.  Such  a  cutting  line  like 
K  M  L  passes  through  M,  but  does  not  pass  through  N. 

To  resume  then — a  line  cuts  a  curve  when  it  meets  it 
in  one  point.  A  line  touches  a  curve  when  it  meets  it  in 
two  consecutive  points. 

The  line  might  possibly  meet  the  curve  in  three 
consecutive  points.  This  would  however  only  be  possible 
with  certain  curves,  and  at  particular  points  of  those 
curves.  It  would  never  be  possible  with  a  circle  or  ellipse. 
But   this   is  exactly  what  does  happen  with  the  curve  in 

fig-^- 

Fig.  6. 


When  we  apply  algebra  to  the  study  of  such  a  curve, 
we  discover  that  there  is  a  third  point  O  consecutive 
to  N.  and  such  that  M,  N,  O,  are  in  one  straight  line. 
Accordingly  the  line  A  B  meets  the  curve  in  three  con- 
secutive points.  In  other  words,  the  tangent  A  M  B  is 
not  less  closely  identified  with  the  curve — than  would  be 
the  case  in  an  ordinary  circle — but  is  really  more  closely 
identified  with  it. 

This  is  usually  expressed  as  follows :  Let  S  and  M  be 
two  points  of  a  curve.  Let  S  be  an  ordinary  point  and 
M  a  point  of  inflexion.  Let  C  S  D  be  the  tangent  line 
at  S,  and  A  M  B  the  tangent  line  at  M.  Then  the  con- 
tact of  A  MB  with  the  curve  is  of  a  higher  order  than 
is  the  contact  of  C  S  D. 

Thus  the  rhumb  line  which  crosses  the  Equator  at  a 
point  M  has  there  a  point  of  inflexion,  and  when  we 
have  understood  how  to  draw  a  tangent  to  a  rhumb  line, 
we  shall  see  that  the  tangent  at  M  is  closer  to  the  curve 
than  would  be  the  tangent  at  any  other  point  of  the 
rhumb  line. 

Let  then  M  A  B  G  be  a  portion  of  a  rhumb  line  start- 
ing from  a  point  M  on  the  Equator  and  passing  into  the 
northern  hemisphere.  Its  angle  y  would  in  a  treatise 
on  curves  be  called  a  parameter  of  the  curve.  By  varying 
y  we  do  not  cease  to  have  a  rhumb  line,  but  we  have  a 
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different  one  from  the  former.  In  our  case  y,  the  pxramct^r 
is  a  certain  acut«  angle.  We  may  supp<^)se  it  to  dittcr 
notablv  from  90°.     It  may  thus  be  30°  or  60  . 

If  the  point  M  be  given  and  also  the  parameter  y,  the 
rhumb  line  is  completely  detennined.  It  we  vary  M  ou 
the  Eauator,  but  keep  y  consUnt.  we  obtam  a  precisely 
equal  rhumb  line  in  a  different  position.  It  we  vary  y  with 
or  without  variation  of  M,  we  obtain  a  second  rhumb  line 
which  is  neither  equal  nor  similar  to  the  former. 

In  plane  geometry   we    have   such   things    as  sinnlar 
u>d   similar  curves.     On  the  sphere  there   is  no 
'  as  similarity.     There  may  be  equality  of  areas 
'  with  etjuality  of  sides  and  of  angles.     But 

les the   es.sential    characteristic    of   simi- 

not  exist  on  the  sphere  apart  from  equality  of 


r 

siiitui 
ei]ual; 
laritv- 


catit 


cuned  lengths. 

Thus  the  shape  of  a  rhumb   line  depends  only 
value  of  y. 
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NOTES  ON  INSPECTION  OF  THE  DARJEE- 
LING-H I  MALAYAN  RAILWAY. 
By  Coloxel,  A.  Le  Messurieh,  R.E., 
Opiating  Coiisxdting  Engineer  for  Railways,  Calcutta. 
The  following  pjirticulars  were  gathered  from   some 
papers  supplied  by  Mr.  Prestage  : — 

A  narrow  gauge  (2'  0')  line  constructed  by  an  "  Assist- 
ed Company"  on  the  cart-road  from  Silligori  to  Darjee- 
ling  (51 J  miles),  under  an  agreement  between  the  Secre- 
tary of  State  for  India  and  "  the  Darjeeling  ^  Steam 
Tramway  Company,  Limited,  "  dated  8th  April  1879. 

The  Secretary  of  State  guarantees  the  yearly  gross 
receipts  to  the  sum  of  2  lakhs  of  rupees,  and  after  the 
tramway  has  been  opened  for  five  years,  receives  half  the 
profits  in  excess  of  5  per  cent,  towards  the  maintenance 
of  the  road  and  repayment  of  the  guarantee. 

There  are  two  Government  ex-qficio  Directors,  but 
when  the  gross  traffic  receipts  exceed  2  lakhs  for  the 
year,  the  main  rights  and  powers  of  the  Secretary  of 
State  under  certain  clauses  are  suspended. 

The  Secretary  of  State  has  the  right,  after  the  tram- 
way has  been  opened  25  years,  and  thereafter,  at  terms 
of  10  years  each,  to  take  it  over  on  giving  12  mouths' 
notice,  and  on  paying  the  value  of  the  property  as  divi- 
dend-papng  investment,  plus   20  per  cent. 

The  date  of  first  opening  to  traffic  was  23rd  August 
1880,  and  of  formal  opening  on  4th  July   1881. 

The  description  of  the  cart-road  carrying  the  Darjee- 
ling Himalayan  Railway  is  very  clearly  given  in  an  Inspec- 
tion Rep<jrt  by  the  Chief  Engineer,  Bengal,  wherein 
it  is  shewn  that  the  Railway  runs  for  30  miles  on  the 
road,  and  for  15  miles  over  loops,  reverses  and  diversions 
of  separate  construction. 

The  Terai  Section,  from  Siligori  to  Sukna,  is  7  miles  in 
length,  with  an  average  rise  of  1  in  293.  The  Hill  Sec- 
tion, from  Sukna  to  Darjeeling,  is  44  miles  long,  with 
average  gradients  varying  from  1  in  29  to  1  in  35,  rising 
for  40i  miles  t-o  Ghootn  Station,  the  highest  point,  7,438 
feet  above  the  sea,  and  falling  for  3i  miles  into  Darjeeling. 
The  maximum  grade  being  shewn  at  1  in  28,  and  the 
maximum  curve  of  70  feet  radius  excepting  at  the  loops, 
where  the  radius  is  60.  (At  loop  No.  4  this  radius  is 
continued  for  150  degrees). 

There  are  no  complete  plans  and  sections  of  the  Railway ; 
those  with  the  Resident  Engineer  at  Tindaria,  shewing 
the  alignment  for  32  miles  from  Sukna  to  Kurseong,  are 
not  corrected  to  date.  For  the  remaining  portion  there 
are  some  old  .sections  which  give  the  grades  as  steep  1  in 
22-29,  22-39,  2304,  2347  in  the  48  miles,  &c.,  &c.  In  fact 
proper  plans  and  .s^ictions  are  not  forthcoming  either  for 
inspection  or  record. 

Other  es-sential  reamls  are  also  apparently  not  available 
for  reference — notably  a  diagram  of  moving  dimensions  ; 
a  standard  section  to  which  the  Railway  is  to  be  maintain- 
ed ;  a  specification  as  to  the  nature  of  ballast,  &c. 

The  lithographed  maps,  which   have   lately   been   pro- 


pared  on  a  scale  of  i  mile  to  an  inch,  are  inferior.  The 
impressions  are  too  much  mixed  up  with  unimportant 
detail,  and  give  but  a  poor  idea  of  such  an  interesting 
engineering  undertaking.  Moreover  the  locations  of  the 
stations  at  Ghoom  and  Tindaria  are  wrongly  shewn,  and 
nearly  a  mile  out  of  position. 
As"  regards  the  Terai  Section. 

At  Silligori  terminus  the  goods-shed  seemed  to  be  most 
inconveniently  placed.  It  is  a  large  temporary  structure 
of  corrugated-iron,  flanked  on  both  sides  by  carriage 
sidings ;  it  contains  an  office,  and  from  its  position  and 
surroundings  is  more  than  liable  to  accident  from  fire. 

Full  information  regarding  the  Mahanuddi  bridge  will  be 
found  in  the  Report  by  Chief- Engineer,  Bengal,  (referred 
to).  The  original  timber  structure  cost  Rs.  70,000  in  1868  ; 
it  was  strengthened  in  1879,  and  the  repairs  since  1884 
are  estimated  at  Rs.  24,000.  A  new  bridge  of  iron  is 
contemplated  at  an  approximate  cost  of  li  lakh  rupees. 
The  Mahanuddi  bridge,  at  time  of  inspection,  was 
under  heavy  repair,  and  there  was  undoubtedly  a  difficulty 
in  executing  these  repairs  while  the  bridge  was  in  use  for 
Railway  traffic.  The  timbers  '  below  river-bed  were  said 
to  be  in  excellent  condition.  My  present  impression  is 
that  it  would  be  better  to  abandon  all  idea  of  partial  and 
progressive  repair ;  to  thoroughly  overhaul  the  present 
wooden  structure  from  end  to  end,  to  rebuild  it  right 
away  above  river-bed  level,  and  to  defer  the  erection  of  an 
entirely  new  bridge  on  a  different  pattern.  The  Railway  for 
the  time  being  (during  next  cold  weather)  could  be  carried 
across  the  river  on  a  diversion  without  inconvenience,  and 
probably  for  30,000  or  say  40,000  rupees  the  bridge  could 
be  re-erected  in  three  months  to  last  20,  30  or  40  years 
more.  The  supervision  of  this  re-construction  should  not, 
however,  fall  on  the  Resident  Engineer,  as  he  has  plenty 
to  occupy  his  constant  attention  on  other  parts  of  the  line. 
The  Panchanai  bridge  is  described  in  the  Chief  Engi- 
neer, Bengal's  report,  and  when  the  necessity  for  any 
large  repairs  may  become  apparent,  it  should  be  dealt 
with  in  the  outright  manner  suggested  for  the  Mahanuddi. 
The  value  of  the  timber  condemned  for  use  in  the 
large  bridges  will  not  be  lost,  for  the  beams,  &c.,  will  still 
be  available  for  repairs  of  the  smaller  openings. 

About  \  of  a  mile  south  of  Panchanai  Station  has  been 
relaid  with  the  heavier  section  of  401b  rails.  The  old 
301b.  rails  are  continued  over  the  rest  of  the  section,  and 
apparently  nothing  has  been  determined  with  a  view  to 
complete  the  renewals  at  the  rate  of  2  miles  yearly,  as 
noticed  in  the  Report  by  the  Chief  Engineer,  Bengal. 

One  of  the   miles   was   traversed   by   a   trolly   in   2J 
minutes,  or  at  the  rate  of  24  miles  in  the  hour. 
As  regards  the  Hill  or  Upper  Section. 
The  line  runs  in  anotherly  direction,  with  heavy  grades, 
passing  Loop  No.  1  to  Ilungtong  Station  at  the  12  th  mile. 
It  then  strikes  west  to  Loop  No.  2  at  the  14th  mile. 

The  timber  trestle  at  this  point  12'  x  li',  independent 
of  the  old  bridge,  has  been  erected  as  a  precautionary 
measure  (some  struts  are  wanting),  and  the  design  for  the 
tunnel  costing  Rs.  10,000  or  12,000,  seems  altogether  the 
most  suitable  for  the  locality.  The  water  which  used  to 
cause  the  slip  near  the  tunnel  is  to  be  arrested  above 
bridge,  and  will  be  diverted  to  the  east. 

Loop  No.  3  is  at  16th  mile.  Reverse  No.  1  at  17^  miles, 
and  Tindaria  Station  at  19^  miles.  At  Tindaria  the 
settlement  still  continues  ;  the  surface  waters  have  been 
diverted ;  the  station  building  itself  has  now  been  divided 
into  two  ;  rails  have  been  placed  beneath  the  building,  and 
as  settlement  occurs  so  will  the  station  house  and  offices 
be  raised  to  proper  level. 

The  head-quarters  of  the  Resident  Egineer  are 
at  Tindaria,  and  there  also  are  the  workshops 
under  a  Locomotive  Foreman.  The  shops  are  small, 
chiefly  constructed  of  corrugated  iron,  and  are  said 
to  be  sufficient  for  the  purpose.  The  engine  wheels 
run  from  10  to  15,000  miles,  and  the  flanges  are 
then  worn  out.  The  engine  wheels  when  new  are  1'  8J" 
between  the  wheels,  the  flanges  arc  1\  and  the  treads 
3J".     The  gauge  at  curves  is   laid  I"  loose  so  that  new 
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wheels  will  have  a  1"  play,  but  when  the  flanges  are 
worn  away  to  a  J"  the  play  will  then  be  as  much  as  3". 
And  if  the  flange  is  flush  with  the  outer  rail,  the  bearing 
of  the  tread  on  the  inner  rail  will  be  limited  to  If". 
The  marks  on  the  track  clearly  shew,  also,  that  the 
inner  flange  must  travel  from  3  to  3J"  within  the 
track.  The  wheels  of  the  engines  are  fixed,  and  also 
those  on  the  trollies.  These  engines  weigh  about  12 
tons.  They  carry  325  gallons  of  water,  and  consume 
from  40  to  50  gallons  per  mile.  The  consumption  of 
coal  is  about  401b.  per  mile.  In  the  vehicle  and  goods 
stock  there  is  one  loose  wheel  on  each  axle. 

The  tare  of  a  high-sided  covered  goods  wagon  to  carry 
100  mannds  (say  4  tons)  was  given  at  1  xV  tons.  There 
are  no  appliances  such  as  weighbridges,  &c.,  for  ascer- 
taining the  tare  of  the  stock. 

Soon  after  leaving  Tindaria  the  line  at  20  J,  miles 
enters  the  drainage  of  the  Sibakhola  river.  A  deep 
valley,  or  more  correctly  speaking,  an  amphitheatre, 
extending  northwards  for  about  3  miles,  and  with  a 
breadth  of  1^  mile,  fringed  and  overlooked  by  hills  of  a 
considerable  height.  The  Railway  is  contained  in  this 
valley  for  9  miles  till  it  crosses  the  spur  into  the  next 
valley  at  Giddapahar  siding.  It  first  runs  to  the  west 
past  Reverse  No.  2,  through  Loop  No.  4,  and  then  at 
22  miles,  it  turns  northwards,  still  following  the  water- 
shed, through  Reverse  No.  3,  Gyabari  Station,  and 
Reverse  No.  4  up  to  Pagla  Jhora  Station  at  the  25th  mile. 

At  this  point  is,  what  may  be  described  as  the  great 
reverse,  wherein  the  line  is  carried  to  the  east  for  2 
miles  to  Gumti  point  overlooking  the  Mahanuddi  valley, 
and  back  again  for  nearly  3  miles  on  the  same  slopes  at 
a  higher  level  to  Giddapaha. 

Above  Tindari  the  line  in  many  places  is  not 
maintained  to  any  standard,  that  is  to  say,  the  line  is  per- 
mitted to  approach  and  crown  the  crest  of  the  slope,  so 
much  so  that  in  places  the  ends  of  the  sleepers  project 
into  the  air,  and  to  a  certain  extent  overhang  the  hill  side. 
This  evil  is  also  in  some  places  aggravated  by  villagers, 
who,  in  making  short  cuts,  have  worn  away  or  trodden 
down  whatever  little  formation  may  have  existed  at  the 
ridges  of  the  spurs.  These  omissions,  and  many  others 
of  minor  detail,  indicate  clearly  the  necessity  for  a  strict 
observance  of  some  standard  plan  of  construction.  The 
alignment  through  the  Mahanuddi  bazar  monopolizes,  to 
all  intents,  the  public  road. 

(To  he  continued.) 


AMERICAN  ENGINEERING  NEWS. 

(From,  our  oivn  Correspmident.) 
During    the   recent   great     storm   or    "  blizzard "    which 
struck  New  York  and  its  vicinity,   and  completely  shut   out 
that  great    city  from  the  outside  world,  so  to  speak,  the  prac- 
tical value  of  the  new  system  of   telegraphy,    by    wliich    mes- 
sages can  be  sent  from  moving  trains,  was  well  illustrated  by 
its  workings  on  the  Lehigh  Valley  Railroad.     On   account   of 
the  severe  storm    and  hii^h   winds  all   the  regular  telegrapli 
lines  were  down.     The  new  line  has  been  in  use    for  about  a 
year   upon   the   New  .Jersey   Division  from  Perth  Amboy  to 
Easton  (a  distance  of  70  miles),  and  it  proved  of  great  value 
to  the   road.     In  an  accident  during  the  storm,  the  induction 
train  telegraph  operator  was  on  board  and  at  once  telegraplied 
back  for  a  wrecking  train.     Within  a   short    time    it   arrived 
witii  the    Division    Superintendent,   and  during  the  day  mes- 
sages were  sent  to  and  from  tlie  wrecking  train    and    surgical 
relief  was  obtained.     All  the  delayed   passenger   trains   were 
equipped  with  the  new  system,  and  located  each  other  by  means 
of  the  new  system  ;  provisions  were  called  for  and   received  ; 
belated    passengers  sent   dispatches    to   their  homes,    and    all 
the  manifold  business  of  railroading  was  carried  on  with  cele- 
rity.    The  poles  used   to  carry  the  line  are  only  sixteen  feet 
high,  and  they  expose  little  surface   to  the    storm.     The  mes- 
sages  are   transmitted  by  induction  from    the    metal   roof  of 
the   car  to  the   line,   a  distance    of   ten   feet,   and   when  tlie 
cars  and  line  were  both  buried  in  the  drifts  no   inconvenience 
was    suttered.     The    dry    snow    acted   as   a   good   insulator. 
During  tiiis  great  storm,  the  only  news  for  tliree  days  New  York 
City  received  from  Boston  was  vid  London  per  Atlantic  Cable. 
There  has  been  so  much  said  lately   against   the   Count  de 


Lesseps  and  his  Panama  Canal  in  the  public  prints  of  this 
country,  and  in  lectures  and  papers  read  before  Scientific 
Societies,  that  it  is  refreshing,  even  only  for  a  change,  to  see 
a  good  word  spoken  about  it.  Colonel  Alfred  L.  Rives,  M. 
Am.  Soc.  c.E,  now  Superintendent  of  the  Panama  Railway 
Company,  has  recently  visited  Panama  and  the  Isthmus  to 
rectify  certain  abuses  in  the  management  of  his  Company's 
affairs.  Colonel  Rives  is  an  able  Engineer  and  a  thorough 
practical  man.  He  was  for  many  years  Chief  Engineer,  and 
General  Superintendent  of  Mobile  and  Ohio  Railroad,  and  was 
recently  Vice-President  of  the  Richmond  and  Danville 
System.  He  says  that  some  day  people  will  become  con- 
vinced tliat  the  reports  about  the  Panama  Canal  and  the 
climate  have  been  false  or  exaggerated.  It  is  not  a  paradise 
of  course  ;  neitlier  is  the  Isthmus  a  line  of  malarial  swamps, 
and  any  man  of  good  health  and  sound  body  can  live  there 
as  well  as  in  liis  own  land  if  he  takes  good  care  of  himself. 
It  is  the  fault  of  the  workmen  themselves  that  sickness  and 
death  occur.  They  are  not  sufficiently  careful  of  themselves, 
about  their  diet  and  exposure  to  dampness.  Pay  day  is  the 
worst  evil.  This  occurs  twice  a  month,  and  many  of  the 
workmen  will  insist  upon  going  on  sprees.  On  the  Railway 
the  health  of  the  sober  employes  has  been  just  what  it  would 
be  in  the  Nortii.  Dissipation  is  more  trouble  than  anything 
else.  The  illness  from  fever  occurs  in  the  interior,  but  it 
generally  prostrates  only  those  who  abuse  themselves.  Under 
similar  conditions  the  Europeans  seem  to  succumb  sooner 
than  the  Americans. 

The  Panama  Railway  runs  between  Panama  and  Aspinwall, 
a  distance  of  forty-seven  miles,  and  does  a  business  of 
$300,000,000  a  year.  Besides  ocean  tramps,  as  they  are 
called,  there  are  ten  steamship  lines  that  connect  with  the 
road.  Seven  touch  at  Aspinwall  ;  three  are  Englisli  ;  one 
German ;  one  French  ;  one  Spanish  ;  and  one  American. 
At  Panama  there  are  three  ;  one  the  Pacific  Mail,  going 
North,  and  two  under  South  American  control  connecting 
with  tlie  South.  Not  a  day  passes  but  at  least  one  steamer 
lands  at   Aspinwall. 

The  great  Sweet  Water  dam  and  National  City  water- 
works at  San  Dugo,  Oal.,  have  recently  been  completed.  The 
dam  is  of  solid  masonry,  built  across  Sweet  Water  Valley 
in  order  to  form  a  large  reservoir  for  the  purpose  of  storing 
water  for  the  dry  season.  The  dam  is  ninety  feet  high  from 
the  base  by  twenty  feet.  The  area  of  the  reservoir  is  750 
.acres,  and  the  cost  of  the  dam  was  .$800,000. 

The  past  few  years  have  witnessed  considerable  railroad 
building  in  the  west  and  south-west  of  this  country.  This 
year  the  prospect  of  railroad  construction  is  not  quite  as 
bright  as  has  been  predicted,  but  there  will  undoubtedly 
be  many  miles  of  road  constructed.  The  labor  troubles  of  the 
past  year,  and  the  closeness  of  the  money  market,  have  had 
a  tendency  to  interfere  with  the  plans  of  nearly  all  rail- 
road managers. 

Probably  one  of  the  most  important  moves  to  Kansas 
City,  will  be  the  construction  by  the  Missouri  Pacific  of  a 
line  from  Carthage,  Missouri,  to  Bald  Knob,  Askansas. 
When  completed,  it  will  be  a  parallel  line  to  the  gulf  route, 
and  will  be  a  short  and  direct  outlet  for  the  product  of 
Southern  Kansas  and  Colorado  to  the  consuming  regions 
of  tlie  south.  This  company  will  also  construct  two  lines, 
one  to  Nevada,  to  make  a  short  line  from  Southern  Kansas 
to  St.  Louis,  and  the  other  to  Cartilage,  to  make  a  short  line 
from  Texas  to  St.   Louis. 

The  Santa  Fe  will  build  no  important  trunk  lines,  but 
will  make  extensions  to  nearly  all  the  branch  lines,  especially 
tliose  in  Western  Kansas.  The  Minneapolis  branch  will  be 
extended  north-west  about  100  miles,  to  mark  out  a  path 
for  emigration  in  some  of  tlie  new  counties  in  the  State. 
A  short  time  since  it  was  rumored  that  this  road  was  looking 
for  a  terminus  in  New  York  City,  and  said  that  a  lease  of  the 
New  York,  Pennsylvania  and  Ohio  Railroad  and  the  New 
York,  Lake  Erie  and  Western  Railroad  was  about  to  be  made 
to  effect  that  purpose. 

The  seventeenth  meeting  of  the  American  Society  of 
Mechanical  Engineers  was  held  recently  in  the  City  of  Nash- 
ville, Tenn.,  and  was,  from  all  accounts,  a  very  successful 
meeting.  Some  of  the  papers  read  were  :  Proportuminff 
Steam,  Cylinders  ;  R.  H.  Thurston  :  Warming  Cars  by  Stmm  ; 
Wm.  J.  Baldwin  :  A  Safety  Car  Healing  System  ;  H.  R. 
Foune :  Strains  in  Locomotive  Boilers  :  L.  S.  Randolph  : 
The  best  form  of  Nozzles  and  Diverging  Tubes  ;  A.  F.  Nagle  : 
and  many  other  papers  on  interesting  subjects. 


116 


INDIAN  ENGINEERING. 


[August  11,  '88. 


BURMA. 
(From  our  otttv  Corregjxmdent.) 
Is  oonaeqaenre  of  the  extra  trains  required  to  run  between 
Raogoon  and  Insein  causing;  a  rush,  often  attended  witli 
cUngw,  the  Supreme  Government,  on  the  reooniinendation  of 
tite  UmjmI  authorities,  lias  sanctioned  another  narrow  gauge 
line  of  Railway  to  the  lattor  station  :  a  distance  of  9  niilos. 
The  evil  effects  of  entrusting  smiths  to  work  in  nietjil, 
without  being  acquainted  with  its  quality,  was  rather  appa- 
rent in  a  recent  transaction  :  when  Uovernuient  purchiised  a 
large  quantity  of  steel  from  one  of  the  tirms  for  a  local 
factory,  and  when  a  fwrtioii  of  it  was  tried,  it  was  not  found 
to  suit  its  purpose,  and  the  consequence  was,  that  the  steel 
wa«  returned  as  bad.  The  question  was  of  course  disputed, 
and  the  manufacture  was  then  conducted  under  the  super- 
Tision  of  a  foreman  smith  from  the  firm  :  who  proved  by 
tert  and  workmanship,  that  tlie  metal  was  not  subjected  to  a 
proper  treatment  before  being  manufactured,  and  hence 
resulted  in  a  failure.  He  followed  up  by  conducting  a  series 
of  trials,  when  a  number  of  steel  bars  were  subjected  to 
different  degrees  of  temper  or  hardness,  and  forged  into 
their  respective  suitable  manufactures.  Of  the  various  de- 
grees of  temper,  some  were  made  soft,  some  medium,  and 
some  hard,  and  he  shewed  the  temperature  of  heat  necessary 
for  converting  it  into  different  tempers,  and  to  this  want  of 
knowledge  he  attributed  the  bud  workmanship  of  smiths  in 
this  country.  He  also  proved  that  by  a  gradual  process  of 
heating,  good  steel  can  be  turned  out  ;  but  not  as  is  the 
general  custom  in  subjecting  the  metal  to  the  same  tempera 
ture  thmugliout,  and  constantly  applying  water  to  lower 
the  heat,  which  results  in  the  steel  becoming  burnt  and 
turned  into  oxiiie  of  iron.  He  further  attributes  the  brittle- 
ness  of  most  of  the  Indian  manufactures  to  the  fact,  tiiat 
the  steel  has  been  hardened  t«  too  high  a  heat,  for  the  per- 
centage of  carbon  it  contained. 

The  local  Government  is  now  engaged  in  settling  the  vexed 
question  of  the  nature  of  buildings,  now  beini'  erected  by 
L'nt'iping  landlords,  which  has  been  reported  by  the  sanitary 
V  •  lurities  of  Rangoon  to  be  the  chief  cause  of  the  periodical 
t-pnit-mics  prevailing  in  this  town.  All  the  new  buildings  are 
now  being  constructed  into  barracks,  some  containing  as  many 
as  60  rooms,  each  inhabited  by  20  or  2.5  coolies.  As  the  taw 
now  stands,  the  Municipality,  or  the  Health  Officer,  has  no 
power  to  prevent  the  nuisance,  although  it  has  been  represented, 
beyond  a  lioubt,  that  such  buildings  are  a  nuisance,  and  the 
dens  of  sickness  to  the  neighbourhood.  Tlie  question  is  one 
of  the  utmost  imporUnce  affecting  the  public,  and  is  therefore 
<iititl«.<l  to  consideration.  Tiie  landlords,  so  far,  have  had 
things  their  own  way,  but  we  await  the  results  of  Government 
inquiry.  Although  undue  diligence  is  given  in  inspecting  and 
surveying  plans,  ic,  it  would  appear  that  no  attention  is 
paid  to  sanitation,  and  since  the  Health  Officer's  reports  are 
unnoticed,  it  is  high  time  Government  should  interfere  in  the 
matter. 

The  position  which  Burma  occupies  among  other  minerai 
producing  countries  is  not  all  that  her  most  enthusiastic 
•dmireni  represent.  There  is  no  doubt,  however,  that  it  lias 
vast  resources,  both  mineral  and  .igricultural.  A  well  informed 
expert,  after  alluding  to  the  distressing  circumstances  which 
atu-nded  the  recent  failures  in  oil-boring  in  Ariacan,  the 
efibrU  of  the  Lead  Mining  Company  in  Tennasserim,  and  the 
depression  which  till  recently  existed  in  the  different  com- 
panies prospecting  for  coal  in  this  Province,  was  induced  to 
■ay  (from  the  many  applications  now  being  made  for  mining 
leases)  that  "a  mining  and  Ijoring  Ixwm  is  on  just  now,"  and 
be  attributes  the  rage  not  to  any  special  desire  of  the  lessees 
themselves  working  concessions,  but  merely  to  obtain  grants 
for  the  puqKwe  of  floating  companies  and  personally  swellin" 
their  own  pf»ckets,  and  matorially  staking  the  interests  of  the 
country.  He  positively  aswirts  that  a  travelling  acquaintmce 
of  his,  clears  as  much  as  £.5,000  pf;r  mensem  for  being  instru- 
mental in  launching  mining  operations  in  different  quarters. 
We  trust  that  the  Government  will  lie  cautious  in  granting 
mining  concessions,  particularly  after  the  satl  experiences  of 
the  past  few  years. 

The  Chinese  are  now  Ixjcoming  such  adepts  in  drawin"  on 
•tone  and  in  chalk  drawings  (specimens  of  which  have  lately 
been  sent  home)  that  n  brief  description  will  perhaps  be  interest- 
ing. The  drawings  are  usual  y  done  in  crayon,  made  quite 
greasy,  darkened  with  lampblack,  and  specially  manufactured 
by  themselves.  The  composition  consists  of  four  parts  of  wax 
two  parts  tallow  soap,  two  parts  of  gum  lac  and  enough  lamp- 1 


black  to  make  a  dark  tint.  The  stones  having  been  pre- 
viously made  smooth,  are  grained  with  very  line  sand,  the 
sand  being  sifted  to  prevent  the  least  particle  of  grit  ;  water 
is  then  added,  and  the  graining  stone  pressed  rapidly  over  the 
sand  and  water  with  a  circular  motion,  adding  more  water 
from  time  to  time  until  the  graining  stone  ceases  to  move 
rapidly,  and  the  surface  gets  quite  smooth.  The  stone  is  then 
washed  and  dried  ;  if  any  scratches  appear  on  the  face,  it  should 
be  gently  smootliened  with  a  pumice  stone  till  the  scratches 
disappear.  After  the  stone  is  prepared,  an  outline  of  the 
drawing  required  is  made  on  tracing  paper.  A  piece  of  soft 
paper  is  rubbed  in  well  with  powdered  red  chalk  and  placed 
on  the  grained  surface  of  the  stone.  The  tracing  is  placed 
face  downwards  and  the  outline  is  marked  with  a  smooth 
pointed  instrument  through  the  transparent  paper.  When  this 
is  finislied,  an  exact  copy  of  the  tracing  will  be  left  on  the 
stone  backwards.  The  same  process  is  gone  tlirough  with  all 
kinds  of  drawing's  and  writings  on  stone.  When  an  alteration  is 
necessary,  remove  it  with  a  scraper,  taking  care  luit  to  cut 
that  portion  deeper  than  the  surface ;  as  the  draivings  will 
not  be  sufficiently  worked  out.  In  tliis  manner  s(^nie  excel- 
lent drawings  have  been  turned  out,  and  John,  with  his  usual 
ingenuity,  is  now  about  to  compete  with  the  Western  World. 


%\xt  ^a^cttcs. 


PUBLIC  WOEKS  DEPARTMENT. 
Mysore,  July  28,  1888. 

Mr.  A.  Govindacharlu,  As.sistaiit  Engineer,  Ashtagram  Channel 
Division,  is  granted  privilege  leave  for  3  months,  with  effect  from 
the  loth  September  or  dale  of  departure. 

The  20  days'  privileue  leave  granted  to  Mr.  C.  B.  Halagaiya- 
gaiula.  Assistant  Engineer,  Tumkur  Division,  in  this  Office 
Notification,  dated  25tli  May  last,  is  hereby  cancelled  at  his 
request. 

Madras,  July  31,  1888. 

Captain  W.  D.  Lindley,  k.e..  Assistant  Engineer,  1st  grade, 
passed  the  departmental  standard  examination  in  Tamil  on  the 
16th  July  1888. 

The  following  transfers  and  postings  are  ordered  at  the  public 
expense  : — 

Mr.  A.  S.  Russell,  Executive  Engineer,  .3rd  grade,  sub.  pro 
tern.,  from  the  Tinnevelly  Division  to  No.  2  Periyar  Project 
Division. 

Mr.  C.  A.  B.  Target,  Executive  Engineer,  1st  grade,  from  No.  2 
Periyar  Project  Division  to  the  North  Arcot  Division. 

Mr.  A.  H.  Garrett,  Executive  Engineer,  3rd  grade,  from 
the Bellary  Division  to  the  Taiijoie  Divisimi. 

Mr.  H.  W.  Clift,  Executive  Engineer,  1st  grade,  on  tlie 
Government  of  India  list,  to  the  Bellary  Division. 

Mr.  J.  C.  .Johnston,  Executive  Engineer,  .3id  grade,  from 
the  Cudd.«pah  Division  to  the  Tinnevelly  Division. 

Mr.  J.  D.  Davies,  Executive  Engineer,  3rd  grade,  on  tlie 
Government  of  India  list,  to  the  Ciuldapah  Division. 

Mr.  C.  A.  Smith,  Executive  Engineer,  4th  grade,  temporary 
rank,  from  the  North  Arcot  Division  to  the  Coimbatore 
Division. 

Mr.  H.  Phillips,  Assistant  Engineer,  1st  grade,  on  the 
C^ivernment  of  India  list,  to  the  Nellore  Division. 

Bombay,  August  2, 1888. 

The  promotion  of  Lieuteiiant-(V)lonel  J.  D.  Cruick.shaiik,  R.K., 
to  the  tempoiary  rank  of  Siiperinteiuling  Engineer,  2iid  class, 
should  have  effect  from  the  date  on  which  he  took  charge  of  the 
duties  of  the  Superintending  Engineer,  Southern  Division,  viz., 
the  13th  May  1888.  instead  of  from  3rd  May  1888,  as  previously 
notified  in  Public  Works  Department  Notification  dated  13th 
June  1888. 

Punjab,  August  2,  1888. 

Mr.  E.  S.  Bellasi.s,  Executive  Engineer,  3id  grade,  from  the 
Patiala  Division,  Sirhind  (Janal,  which  he  left  on  the  afternono 
of  the  24th  June  1888,  to  the  Kainal  Division,  Western  Jumna 
Cjanal,  which  he  joined  on  the  forenoon  of  the  30th  June  1888. 
Mr,  Bellasis  took  over  Executive  charge  of  the  Karnal  Division, 
Western  Jumna  Canal,  from  Mr.  A.  B  Phelan,  Executive  Engi- 
neer, on  the  afternoon  of  tlie  3r(l  July  1888. 

Central  Provlnees,  August  4,  1888. 
In  continuation  of  Notification  of  3Ist  M.y  1888,  Mr.  M.  Leslie, 
Executive  Engineer,  3id  grade,  was  granted  an  extension  of  one 
week's  privdege  leave.  Mr.  Leslie,  Executive  Engineer,  returne<I 
from  leave  and  assumed  charge  of  the  Kanhan  Division  from  Mr. 
G.  M.  Harriott,  Executive  Engineer,  on  the  forenoon  of  the  28th 
current 

N-W  P.  and  Oudh,  August  4, 1888. 

liv.ildiiKjx  niul  IttMih  ISrauch. 
The  services  of  Mr.  G.    A.    (.'ampbell.  Executive    Engineer,   3rd 
grade,  on  return  from  jjrivilege  leave,  are  iiLiced  at  the  disposal  of 
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the  Railway   Branch   for  employment   on   the   Lucknow-Sitapur 
Eailway. 

Railway  Branch. 
With  reference  to  above  Buildings  and  Roads  Branch  Notifica- 
tion, Mr.  G.  A.  Campbell,  Executixe  Engineer,  3rd  grade,  is  posted 
to  the  Lucknow-Sitapur  Railway,   vice  Mr.    H.  S.  Talbot,    whose 
•ervices  are  to  be  placed  at  the  disposal  of  the  Gwalior  Durbar. 

India,  Augrust  4,  1888. 

Mr.  M.  .J.  Monckton,  Executive  Engineer,  3rd  grade,  Bencal, 
is  granted  special  leave  for  two  years  under  the  terms  of  Public 
Works  Department  Resolution,  dated  3rd  October  1887,  with  effect 
from  the  afternoon  of  10th  July   1888. 

Mr.  J.  H.  Wilson,  Superintending  Engineer,  2nd  class,  Bengal, 
is  granted  special  leave  for  two  years  under  the  terms  of  Public 
Works  Department,  dated  3rd  October  1887,  in  continuation  of 
the  furlough  for  two  years  granted  to  him  by  the  Government  of 
Bengal  in  1886. 

Military    Works  Department. 

The  following  promotions  and  reversion  in  the  Engineer 
Establishment  of  the  Military  Works  Department,  are  sanctioned 
with  effect  from  the  dates  specified. 

Lieutenant  W.  Huskisson,  r.e.,  from  Assistant  Engineer,  1st 
grade,  to  Executive  Engineer,  4th  grade,  tempoi-ary  rank,  with 
effect  from  Uth  February  1888. 

Lieutenant  C.  D.  Learoyd,  R.E.,  from  Assistant  Engineer,  1st 
grade,  to  Executive  Engineer,  4th  grade,  temporary  rank,  with 
effect  from  25th  February  1888. 

Lieutenant  A.  L.  Swainson,  r.e.,  from  Assistant  Engineer,  2nd 
grade,  sub.  pro  <em.,  to  Assistant  Engineer,  2nd  grade,  permanent 
rank,  with  effect  from  26tli  March  1888. 

Lieutenant  J.  C.  Rimingtr.n,  r.e.,  from  Assistant  Engineer,  2nd 
grade,  temporaiy  rank,  to  Assistant  Engineer,  2nd  grade,  sub. 
pro  tern.,  with  effect  from  idth  March  1888. 

Lieutenant  R.  F.  Allen,  re.,  from  Assistant  Engineer,  1st  grade, 
to  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  3rd  April  1888. 

Lieutenant  R.  F.  Allen,  r.e.  from  Executive  Engineer,  4th  grade, 
temporary  rank,  to  revert  to  Assistant  Engineer,  Isc  grade,  with 
effect  from  13th  April,  1888. 

Lieutenant  R.  F.  Allen,  r.e.,  from  Assistant  Engineer,  1st  grade, 
to  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  2l8t  April  1888. 

Lieutenant  H.  Mullaly,  re.,  from  Assistant  Ehgineer,  1st  grade, 
to  Executive.  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  25th  April  1888. 

Lieutenant  M.  L  Tuke,  r  e,  from  Assistant  Engineer,  2nd  grade, 
to  Assistant  Engineer,  1st  grade,  permanent  rank,  with  effect 
from  9th  May  1888. 

Lieutenant  J.  R.  Gibbon,  r  e.,  from  Assistant  Engineer,  2nd 
grade,  sub.  pro  tern,  to  Assistant  Engineer,  2nd  grade,  permanent 
rank,  with  effect  from  9th  May  1888. 

Lieutenant  W.  S.  Hunter  r.e  ,  from  Assistant  Engineer,  2nd 
grade,  temporary  rank,  to  Assistant  Engineer,  2nd  grade,  sub.  pro 
tern.,  with  effect  from  9th  May,  1888. 

Lieutenant-Colonel  G.  D'A.  Jackson,  General  List  Cavalry,  from 
Executive  Engineer,  2nd  grade,  to  Executive  Engineer,  1st  grade, 
permanent  rank,  with  effect  from  23rd  May  1888. 

Captain  W.  G.  Bowyer,  R.E.,  from  Executive  Engineer,  3rd  grade, 
to  Executive  Engineer,  2nd  grade,  permanent  rank,  with  effect 
from  23rd  May  1888. 

Captain  T.  Digby,  r.e.,  from  Executive  Engineer,  4th  grade, 
sub.  pro  tern.,  to  Executive  Engineer,  3rd  grade,  permanent  rank, 
with  effect  from  23rd  May  1888. 

Captain  H.  Appleton,  r.e.,  from  Executive  Engineer,  4th  grade, 
temporary  rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern.., 
with  effect  from  23rd  May  1888. 

Lieutenant  E.  H.  Hemming,  r.e.,  from  Assistant  Engineer,  1st 
grade,  to  Executive  Engineer,  4th  grade,  temporary  rank,  with 
effect  from  23rd  May  1888. 

Lieutenant  J.  R.  L.  Macdonald,  R.E.,  to  be  Assistant  Engineer, 
1st  grade,  permanent  rank,  with  effect  from  23rd  May  1888. 

Bengal,  August  8,  Isss. 

Mr.  J.  H.  Wilson,  Superintending  Engineer,  has  been  granted 
by  Her  Majesty's  Secretary  of  State  for  India  special  leave  for 
two  years,  under  the  terms  of  Public  Works  Department,  dated 
3rd  Octolier  1887,  in  extension  of  the  furlough  for  two  years 
granted  to  him  in  Bengal  Government  Notification,  dated  the 
18th  October  1886. 

Mr.  P.  G.  Jacobs,  Assistant  Engineer,  passed  the  examination 
in  Colloquial  Hindustani  on  the  28th  July  1888. 

Mr.  J.  A.  Devenish,  A.ssistant  Engineer,  passed  the  Depart- 
mental Standard  Examination  in  Hindustani  on  the  28th  July 
1888. 

Mr.  G.  A.  G.  Shawe,  Executive  Engineer  of  the  Circular  and 
Eastern  Canals  Division,  is  appointed  to  officiate  as  Under-Secre- 
tary to  the  Government  of  Bengal,  in  the  Public  Works  De- 
partment, during  the  absence,  on  deputation,  of  Major  A.  D. 
McArchur,  r.k.,  or  until  further  orders. 

Mr.  C.  Taylor  is  a])])0inted  to  oflficiate  as  Executive  Engineer  of 
the  Circular  and  Eastern  Canals  Division,  vice  Mr.  Shawe. 
Mr.  Taylor  joined  the  Division  on  the  1st  instant. 
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[August  11,  '88. 


(^bliciti5cmcnt6» 


WANTED 

ASUB-OVERSEKR  (or    the  Cawnpore  Municipality,    must    have 
paased  the  fioorkea  £xanunatiou  and  have  aome   experience.  _  A 
ywag,  active  man  will  be   preffrre<l.     Salary  R».    -tO  per  month,  in- 
«'y*f^  horae  allowance,  to  bejnu  with. 
AppUcatioos  ahould  reach  nndenigned  before  the  ISth  instant 

By  order, 

WILLIAM  MOORE, 

Stcrtlaty,  Municipal  Board. 

10  Augttt  18S8.    f 


Notice. 

TO  CONTRACTOR'S  AND  OTHERS. 

For  sale  at  the  S.  M.  Railway  Oompany  Stores 
at  HubU. 

10  PorUble  Enrines,   10  H.-P. 

2  Portable  En^es.  12  H.-P. 

Alio  tke  folloning  Centrifugal  and  Contractors'  Pumps  : — 

S  eight- inch  Centrifugal  Pumps,  "inyincible." 

4  seven-inch  Centrifugal  Pumps,  "invincible." 

16  «ix-inch  Centrifugal  Puuips,  "  Invincible." 

4  fonr-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-aDd-a-half-inch  Contractors'  Pump. 

I  eight-andaquarter-inch  Contractors    Pump. 

1  two-and-aha'f-inch  Contractors'  Pump. 
The  Portable  Engines  and  Pumps   have  all  been   in   use,   but  they 
will  be  pnt  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,    S.   M.  Railway,    Dharwar,  is   pre- 
pM«d  to  receive  offers  for  any  of  the  above. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  Agent  and  Chief  Esginkeb. 


(508) 


S.  M.  Raibcay-Dhancar. 


FOR  SALE  AT  SIMLA. 

TEAK    TIMBER  thoroughly   seasoned,  about  4, .500 
cnbic   feet,    mostly  plank.s,    10-in.    by  lA-in.  and  .5-in.  by 
l^in.,  at  Rs.  4-2  per  cubic  foot. 

Deodar  Scantling's,  5;in.  by  l-in.;  9-in.  by  ^-\n.  ;  9-in, 
by  7-in.  ;  and  8-iii.  by  4-in.,  ic,  A-c,  at  Rs.  1-3-6  per  cubic 
foot. 

Staffordshire  Iron  Sheets,  quite  new,  7-ft.  by  2-ft. 

9-in.,  at  Rs.  10-1 1-0  per  cwt. 

Corrugated  Iron  Sheets,  of  various  sizes,  at  Rs.  14-4-0 

per  cwt. 

A  very  \vcg.e  Stock  of  Brass  and  Iron  Hinges,  Locks, 
and  other  Door  and  Window  Fittings,  Paints  and  Var- 
nishes of  various  kinds  ;  at  COSt  prices. 

.Msr,  some  Portable  Engines,  Mortar  Mills.  Wood- 
working, and  other  Machinery. 

Apply  to  the  Executive  Engineer,  Simla  Imperial  Circle. 
(Sd.)     L.  M.  St.  CLAIR, 
Simla,  \  Ex.  EvfiiNBER, 

38<A  July  1888,  f  Simla  Imperial  Circle. 


NOW  READY. 

^y  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

ScAatliags,  Eollel  Iroa  Beams,  "Water  Velocities 

FOR  EHCIHEER3  AHO  ESTIMATORS,  BY  J.  E  HILTON,  MEM.  IM8T.  CE. 

A  kaadj  book  with  Litho-diagnuu  for  ««tiinatin j  and  dojigning  rapidly. 

Cloth  l>ommd  priie  Ke,  i-8 

ALL  PUBLIBHINO  EIOHTS  BE8BRVED. 

To  br  obuined  of  - 

"W.  BALL  &  Oo-  Govt.  Printers  and  Publishers, 
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WANTED. 

A  MAN,  native  or    otherwise,  experienced   in 
well  sinking  and  brick  work  generally  for 
the  Gambila  bridge  works. 

Apply,  sending  copies  of  testimonials,  to,  the 

EXECUTIVE  ENGINEER, 

Edwardesabad, 

Banmt,  District, 

Panjab. 
(166) 

NOTICE. 

TENDERS  are  invited  and  will  be  received  by  the 
Undersigned  up  to  the  31st  August  1888  for  the 
purchase  of  the  Hull  of  the  Government  Iron  Vessel 
'  Cassandra  "  of  299 WV  tons,  Length  110  feet,  Breadth  25 
feet  and  Depth  13'  9". 

The  vessel  is  laying  off  the  Salt  Golah  Moorings, 
Howrah. 

For  further  particulars  applications  should  be  made  to 
the  Undersigned,  who  does  not  bind  himself  to  accept  the 
highest  or  any  tender. 

EATON  W.  PETLEY, 

O^g.  Port  Officer  of  Calcutta 
Calcutta  Port  Office  ;1 

The  2lst  July  1888.     /  (167) 


GREAT    WANT   SUPPLIED, 
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Begisfered  14fh  October  187 S. 

CYLINDER  OIL. 

TTJRNEH.,  MOEPJSON  St  Co.,  Calcutta, 

Sole  Agents  /«»•  Bengal. 
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STONEYS  PATENT/ 
SILENT  SELFOILINO  PUNKAH  WHEEL 

HORIZONTAL  VERTICAL 


II 


ThCBC  wheels  are  N<ji9ei.eb9  and  self-lubricating,  do  not  drop  oil  or  allow  the 
rojw  to  be  pulled  off  them,  are  eaHily  fixed  in  any  position,  answer  equally  well  aa 
Vertical  or  Horizontal  wheels,  and  run  perfectly  for  years  without  attention. 


GRMT  WE^STORN  HOTOLc, 

[29]  BOMBAY. 


MACHINERY  /^^  I  I     SPINDI.p; 

CYLINDER  I      III  BATCHING 

ENGINE  V_y  ■  L_  LUBRICATING 

Stocks  of  all  descriptions  always  in  hand.  Contiacts  at  reduced  rates. 
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KER    DODS    &   Co.,  81,  Clive  Street. 


<154) 


Sola  AsenU,  SPBNOBB  Si  Co.,  Mount  Road,  Madraa. 


E.    T.    C5.    BLEND 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE  &  CO., 

(87)        40,    STIi.A.KriD- 

THOMSON  &  MYLNE'S 

PATENT  SU&AE0A2T3    MILLS- 
Fop  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.    RAILWAY; 

or  6,  Commercial  Buildings,  Calcutta. 

(103) 


BEST  MIRZAPUR  STONE. 

The  Mirz.ipiir  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarryme 
Mirzapur.  can  supply — 

Flagging        ..  ..                     •-                     -■     Roofing. 

Pillar  B.ises  . .  ..                    -•                    •■     Coping. 

And  all  descriptions  of  Cut-Stone.     The  cheapest  in  the'market. 
Apply  to  the  Company  or  to 

LYALL,   MARSHALL  &  CO., 


(■58) 


4,  dive  Ghat  Street^  Calcutta. 
Depot — Sulkea,  Calcutta. 


JEYES'  SANITARY  COMPOUNDS 

Thirty-one  Prize  Medals  and   First-class   Certificates 
Gold  Medal,  International  Kxhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single   case  of    illness  occurred  amongst  the  Native 

Artisans  employed  in  the  Exhibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  in  i-arioiis  sized  Paclages  to  suit  the  convenience  of  Customers 


Full  Directions  for  use  supplied  with  every  Package- 


N.B. — One  Gallon  of  Jeyes'    Peifect   PuiiBer  Fluid  makes  one 
Hundred  Gallons  of  Disinfectant. 

DYCE  NICOL  &  CO., 
(142)  '  Sole  Agents,  Calcutta. 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


Materials  of  all 
sorts  for  the 
above  .always 
in  stock.  Trade 
supplied  oa 
the  usual 
terms. 

J.  D.  JONES, 
Mechanical  Engineer, 
Proprietob. 
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THE  INDIA  RUBBEB,  GUTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  Ld., 

ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS, 

MANUFACTURERS  OP 

XSX^IESOTX^IO     J-.IG-JEX.T     .A.  I»  I»  A.  It  ^a.  T  XJ  S  , 

nVXAV     -      LAMP:*.    CARBONS.      LEADS,    SWllTUKS,     VOLT    ASI)    AMPERK    METERS,     LEAD  COVKUKl)    LEADS    TOR    UNDB  KGROUXU    WOHK, 

SUBMARINE    TELEGRAPH    CABLES    AND    WIRES, 

BATTESIES,    nTiTBTTlIBlTTS.    AND    TELEaRAPH    CONSTETTOTION    STOS.SS.    TORPEDO    APPARATUS. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


FIRE  DEPARTMENT. 

LIFE  DEPARTMENT. 

Premiums  after  deducting 

Premiums  after  deducting 

Rc-insunnce*              ...    £769,265 

0 

0 

Re-insurances               ...     £125,559 

0 

0 

latetMt          ...               ...    £  19,612 

0 

0 

Interest  and  Dividends  ...     £  45,649 

0 

0 

Loans  after  dedacting  Re- 

insunutcea  ..                 ...    £413,587 

0 

0 

Claims  less  Re-insurances,     £  79,229 

0 

0 

Esfitntttcs  f/iveti  for  all  Muffs  of  Electric  Light  Work. 

"WOEKS  i-HILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CA-LCUTIA.   BRANCH: 12,   OOVFRNMENT    PLACE,    EAST- 

GODOWNS:— DACRE'S  LANE. 
,168)  Telegraphic  A tUlrens-^''  SI LVKRG RAY,"    CALCUTTA. 

COMMERCIAL     UNION     ASSURANCE     CO.,     LD. 

Extracts  from  the  Twenty-sixth  Annual  Report  viz.  for  the  year  1887. 

MARINE  DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £175,118    0    0 

Interest  ..  ...     £    8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  .     £138,365    0    0 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss  ..     £18,545    0    0 

The  Life  Fund  was  increased  durin?  the  year  hy  «&65,6'I8  and  now  amounts  to  jei,070,064. 

The  Life  Kunda  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  «hare  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  CapiUl  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  ths  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  aljmlutt  security  to  tlie  assured. 

The  Total  Funds  and  property  in  hand  on  Slst  December  1887  stood  at  £2,613,059. 

(39)  C.    H.  OG BOURNE,   Manager  and  Underwriter. 

IRON    WIRE    FENCING, 

SPECIALLY  ADAPTED   FOR 

INDIA    AND    THE    COLONIES. 

GEORGE'S  PATENT  TUBULAR  IRON  WIRE  FENCING, 

SPECIALLY  DESIGNED  FOR  ENCLOSING    RAILWAYS.  ROADS,  BUNGALOW  GROUNDS,  PLANTATIONS,  &c. 
Awarded  Certificate  of  Merit  Calcutta  International  Exhibition,  1883-84. 

LAROfJLY  useil  by  the  Indian  .Stote  and  (luarariteed  Railways,  combines  Strength,  Lightness,  and  Low  Cost.  Any  smart  native  can 
erect  it.  Cost  of  transport  per  mile  of  Railway  only  atmut  3  amias  per  mile  of  Fence.  PoaoillSf  PoStS,  Straining  Posts,  Galvanized 
Steel,  Strand  Wire,  (jalvanizccl  Steel  Itarb  Wire,  Wrought-iron  (Jates  of  all  sizes  with  Posts,  coni[)lete,  suitable  for  Railway  Level  Crossings, 
PUntations,  Bungalow  (Grounds,  &c.  A  complete  Fence  with  Barb,  Strand  or  Steel  Wire,  suitable  for  a  plot  of  ground  of  any  shape,  or  for 
ft  length  of  Road  or  Railway  supplied  ready  for  fixing. 

Delivery  given  at  any  RAILWAY  STATION  in  India. 

R.  J.  GEORGE  &  CO.,  ENGINEERS, 

44,    Vnrdens   Koad  -St.  .John's   liUI,   Cfa/tham  .runct ion— London  S.    TF.   and  .Jiibbulpore,  India. 


T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates- 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrug-ated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Rolled  Iron  Joists  and  Girders. 
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The  Office  of  Puhlicatioii  of  iiitiian  CFnginerriug  is  at  the  "Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  husinesi  concern- 
ing suhscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrie  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Sitrms  of  Subscription  : 

Yearly.  Half-yearly.  Quarterly, 

Including  Postage  in  India        ...  Rs.  12     ...     Ra.  7     ...     Rs.  4 

Specimen  copy — Free ;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  excliange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


■LONDON,— D.  J.  Ketmer  &  Co.,  Whitejriar's  Street. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park   Place. 

ROME. — LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 
•CHINA  AND  JAPAN.— Lane,    Crawford  &  Co.,  Hong-Kong, 

Shajighai,  and  Yokohama. 
JAVA. — G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA.— Gordon  &Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  oi  Charges  for  J^idutrtisements. 

One  Page.  Half  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Page. 

Rs.  60    ...     Rs.  30     ...     Rs.  18     ...     Rs.  10      ...       Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  mads  for  continuous  insertions. 

NOW  READY. 

"Artesian  Borings  in  the  Snnderbonds." 

As  the  issues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  Rs.  2  per  copy Caith. 
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©"Potter.- At  Palej,    on    8th   July     1888,   from   Cliolera,   J. 
CPotter,  P.  W.  Inspector,  B.,  B.,  &  C:.  I.  Railway. 


ANSWERS  TO  (JORRESPONDENTS. 
_  "Lift  Pump"  (Raniganj).— Further  correspondence  on  the  sub- 
ject is  unnecessary.  ■ 


INDIAN  RAILWAYS. 

South  Indian  Railway. — In  comparison  with  the 
results  of  other  Indian  Railways  which  we  noticed  last 
week,  it  is  pleasant  to  turn  to  the  working  of  this  line 
which  is  much  more  satsifactory.  During  the  past  year  its 
capital  account  was  altered  by  £170,000,  which  now  stands 
at  £4,.300,000,  shewing  a  mileage  cost  for  way  and  works 
of  £5,648  per  mile.  The  most  notable  feature  in  the 
report  is  the  fact  that  this  Railway  has  carried,  besides 
season  ticket-holders,  nearly  seven  millions  of  passengers, 
at  an  average  cost  per  passenger  per  mile  of  less  than 
one  farthing.  This  is  a  fact  which  cannot  be  exhibited  in 
any  country  in  Europe,  Asia  or  Africa.  The  average 
fare  paid  by  each  third  class  passenger  was  S\cl.  The  per- 
centage of  this  traffic  to  the  whole  is,  in  the  number  of 
passengers  98  per  cent.,  and  in  receipts  from  passengers  94 
per  cent.  The  net  earnings  upon  the  capital  for  the 
entire  year  have  been  equal  to  £3  lis.  ScZ.  per  cent.,  as 
against  the  cost  of  the  capital,  £4  lis.  5d.  per  cent. 
During  the  first  six  months  of  1887  the  net  earnings 
were  £104,755,  which  fell  short  of  the  guarantee  pay- 
ment  upon  the  whole  of  the  capital  by  only  £67. 

Bengal-Naginir  Railway. — The  accounts  for  the 
half-year  ending  31st  December  1887  shewed  a  gross 
revenue  (at  Is.  5'247rf.  per  rupee)  of  £31,805,  and  an  ex- 
penditure of  £29,223,  leaving  a  profit  of  £2,582.  Length 
of  this  line  worked  was  149  miles,  sidings  19f  miles. 
The  ratio  of  expenditure  to  receipts  was  91"88  per  cent, 
(dgainst  106'66  per  cent,  in  the  corresponding  half  of  1886). 
The  number  of  passengers  carried  was  363,350,  against 
367,540,  during  the  corresponding  half  of  1886 ;  the 
quantity  of  goods  carried  was  159,248  tons,  including 
101,447  tons  of  Railway  materials.  The  whole  of 
the  authorised  capital  £3,000,000,  had  been  created 
and  £2,953,692  received.  The  expenditure  amounted  to 
£1,207,871,  of  which  £859,555  was  on  lines  open  for 
traffic,  £239,649  on  lines  in  course  of  constniction,  and 
£108,667  on  working  stock. 

Southern  Mahratta  Railway. — The  two  important 
events  in  connection  with  this  Railway  during  the  past 
year  were  the  opening  of  the  Braganza  Ghat  and  the 
taking  over  of  the  Bellary-Kistna  Railway.  The  former 
is  13  miles  in  length  in  continuous  grade  of  1  in  40. 
There  are  14  tunnels  on  it,  besides  viaducts,  deep  cuttings, 
and  high  banks.  The  receipts  for  the  half-year  ending 
31st  December  1887  amounted  to  £112,342,  against 
£62,494  during  the  corresponding  period  of  1886,  the 
expenses  to  £79,935,  against  £46,274,  and  the  profit  to 
£32,407,  against  £16,220.  With  the  extension  of  the 
mileage  open,  the  number  of  passengers  and  the  amount 
of  freight  carried  increased  considerably. 

The  Nizam's  Guaranteed  State  Railway.— The 
whole  of  the  authorised  share  capital  of  £2,000,000  has 
been  issued  and   received.     Of  the   authorised  debenture 
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issue  of  £2,000,000  there  has  been  created  and  paid  up 
£1,000,000,  uwkingthe  total  receipts  on  capital  account 
£3,000,000.  The  expenditure  of  capital  amounts  to 
£2,661,676,  leaving  a  balance  of  £338,324.  The  accounts 
for  the  half-year  shew  a  gross  revenue  of  £50,751,  against 
£o5.83S  for  the  ci>rrespondiug  half  of  1886,  while  the 
working  expenses  were  £35,500  against  £25,G88,  leaving 
a  profit  of  £15.251. 

Bon^ty,  Barvdit,  and  Centnd  India,  Raihvay. 
— There  has  been  a  falling  off  in  the  revenue 
of  this  Railway,  owing  to  very  small  exports  from 
the  Pinijab.  But  this  was  not  all  ;  there  has  been 
another  failure  of  harvest — this  time  in  the  North- 
West  Provinces  and  Rjvjputana — and  the  grain,  instead 
of  being  sent  out  of  the  country,  was  absorbed  in 
it.  This  will  lead  to  a  reduction  in  the  guaranteed 
interest  to  the  shareholders.  The  deficiency  due  to 
the  failure  of  the  crops  has  been  aggravated  by  the 
enhancement  of  the  salt  duties,  and  this  has  told 
upon  the  receipts  of  the  Railway,  as  it  is  the  largest 
carrier  of  salt  in  India.  The  total  revenue  for  the  half- 
year  ending  31st  December  1887  was  £419,945,  against 
£515,836  during  the  corresponding  period  of  1886.  The 
expenditure  on  revenue  account  during  the  same  period 
was,  for  1887  £213.409.  and  for  1886  £242,492.  The  net 
earnings,  calculated  at  Is.  lOd.  exchange,  amounted  to 
£206,541,  which  is,  however,  reduced  by  certain  re-adjust- 
raents  to  £206,327.  The  net  earnings  of  the  Rajputana- 
Malwa  Railway  (including  the  Cawnpore-Achnera  Rail- 
way) amounted  to  Rs.  30,47,626.  In  traffic,  compared  with 
the  corresponding  half  of  1886,  the  gross  receipts  shew  a 
decrease  of  £95,891,  the  expenditure  a  decrease  of  £29,088, 
and  the  net  earnings  a  decrease  of  £66,803. 

East  Iiulum  Raihvay. — From  a  report  of  the 
Chairman's  address  at  the  last  half-yearly  meeting  of  the 
Company,  it  would  appear  that  allured  by  the  events  of 
188;J  the  Government  of  India  had  proposed  to  them  to 
provide  carrpng  power  in  the. future  for  the  conditions  of 
that  year  which  were  unusually  favorable,  but  as  Mr. 
Crawford  very  properly  observed  the  seasons  com- 
manded everjthing,  and  it  would  be  idle  to  adopt  a 
scheme  for  an  expenditure  of  £20,000,000  a  year  for  ton 
years,  on  the  supposition  that  India;  would  always  be  a 
grain-exporting  country,  which  it  was  not.  He  next 
observed  that  the  net  revenue  for  the  half-year  ending 
30th  June,  which,  six  months  ago,  was  estimated  at 
£1,353,18.3  had  come  out  at  £1,332,902;  they  were 
therefore  enabled  to  pay  the  dividend  at  the  same  rate 
as  for  the  corresponding  period  of  the  previous  year,  viz., 
lis.  fkl.  in  addition  to  the  guaranteofl  interest.  In  regard 
to  the  working  of  the  half-year,  the  estimated  receipts 
were  £2,341,716,  compared  with  £2,364,000  for  the  June 
half  of  1887,  when  circumstances  were  much  more 
favorable,  and  as  compared  with  £2,367,000  in  the 
corresponding  period  of  1886.  The  working  expenses 
were  calculated  to  be  £734,708,  against  £733,030,  and 
£815,000  for  the  June  half-years  of  1887  and  1886.  It 
was  therefore  estimated  that  they  would  have  a  net 
revenue   for  the  six   months  ending  30th  June  last  of 


£1,607,000  to  divide  with  the  Government.  But  he  could 
not  actually  say  what  he  could  divide,  as  everything 
depended  upon  what  the  exchange  was  likely  to  be  up 
to  December  next. 

We  have  thus  seen  that  although  all  the  Railways 
in  India  have  not  been  .so  successful  as  the  "  East  Indian," 
they  have  done  their  best,  and  it  was  owing  more  to 
a  fortuitous  combination  of  circumstances  rather  than 
to  mismanagement  that  the  results  wore  not  so  good 
as  had  been  anticipated.  But  still  there  is  room  for 
congratulixtion  that  the  Indian  Railways,  as  a  rule,  have 
answered  their  purpose  remarkably  well  with  brighter 
hopes  in  the  future. 


FAMINE  RELIEF. 
In  Israel  of  old  time  there  were  three  ordeals  provided 
for  the  purgation  of  rulers  of  men-^war,  pestilence 
and  famine.  Lord  Dufferin  has  run  the  gauntlet  of  the 
first  two  daring  his  incumbency  of  office.  His  successor,  it 
seems  likely,  more  than  likely,  will  be  obliged  to  put  forth 
his  energies  in  a  famine  campaign,  as  well  as  to  devote 
attention  to  frontier  defences,  to  the  defaulting  rupee 
and  taxation,  to  the  vagaries  of  the  National  Congress, 
to  a  hundred  dozen  minor  matters  which  the  outgoing 
Viceroy  will  scrupulously  refrain  from  tying  his  succes- 
sor's hands  by  settling.  Lord  Lansdowne  will  find  quite 
enough  to  do  in  his  new  office.  Amongst  other  matters, 
we  hope  that  he  mil  take  an  interest  in  (and  so  be  able 
to  find  time  for  consideration  of)  the  grievances  of  the 
Uncovenanled  Services.  Those  of  members  of  the 
Civil  Engineering  profession  in  India,  not  excepted. 
They  are  not  a  few  ;  they  have  been  often  complained  of; 
and  they  are  well  known.  On  them  we  will  not  dis- 
course to-day.  ■  The  impending  famine  is  our  present 
concern,  and  the  measures  proper  to  be  taken  for  poor 
relief  and  its  checkmating.  Late  rains  have,  it  is  true, 
fallen  over  most  parts  of  the  threatened  districts ;  but 
very  partially,  very  unequally ;  too  late  to  do  duty  as 
climatic  providences,  to  be  depended  on  to  save  crops. 
The  season  has  been  an  abnormal  one  from  beginning  to 
end — unseasonable,  hot  beyond  all  precedent,  taking  a 
fiendish  delight,  it  would  seem,  in  falsifying  the  weather 
forecasts  of  the  Meteorological  Department  as  soon  as 
they  appeared  in  print.  Either  meteorology  is  empirical^ 
not  the  science  it  assumes  to  be  ;  or  else  its  prophets  and 
exponents  in  India  are  not  up  to  their  business.  An 
unscientific  dilemma  this,  in  any  case,  and  not  conducive 
to  engenderment  or  maintenance  of  popular  confidence. 
The  Indian  agriculturist  is  happily,  however,  not  at  all 
disposed  to  depend  on  departments ;  he  has  rule-of- 
thumb  traditions  of  his  own  as  to  weather  forecasts  ;  and 
they  seldom  suggest  what  is  not  to  happen.  For  some 
time  past  ho  has  been  prophesying  evil  things  as  to 
weather  and  crop  chances.  Now  that  his  prophecies  are 
coming  true  actually  and  indeed,  mores  the  pity,  it  only 
remains  for  local  authorities  to  collect  statistics  and 
economic  facts  about  the  condition  and  prospects  of  the 
various  districts,  and  to  concert  measures  for  saving  their 
inhabitants   from   the   pains  and   perils  of  famine.    la 
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rural,  hand-to-mouth-living  India,  when  there  are  no 
crops  there  is  no  money.  Nor  is  credit  obtainable  from 
mahajans  and  bunneahs,  as  in  ordinary  years.  It  would 
be  inhuman,  a  reversion  to  the  dark  ages,  a  wanton 
dooming  of  thousands  of  human  beings  to  destruction  to 
rely  upon,  carry  into  practice  in  such  a  case,  the  hard- 
and-fast  dogmas  of  what  Carlyle  stigmatized,  as  "  the 
dismal  science."  That,  ordinarily,  supply  may  be  trusted 
to  follow  demand  is  a  sound  economic  rule,  and  worthy 
of  regard.  But — like  the  rules  in  the  Eton  Latin 
Grammar — it  is  accompanied  by  exceptions.  Supply  will 
not  put  itself  at  a  disadvantage  to  follow  demand 
when  demanders  have  no  wherewithal  to  pay  for  supplies, 
neither  cash  nor  credit,  goods  to  barter,  or  property  to 
hypothecate.  Political  economy  is  no  more  an  exact 
science  than  meteorology,  or  marbles.  Sir  Cecil  Beadon's 
trust  in  its  formalism  during  the  Orissa  famine  that 
occurred  when  he  was  Lieutenant-Governor  of  Bengal 
resulted  in  something  like  depopulation  in  that  Province. 
Times  and  ideas  have  changed  since  then ;  and  Sir 
Steuart  Bayley  is  not  a  man  likely  to  be  led  astray  from 
humanity  by  sophistries.  He  was  Commissioner  of  Patna 
during  the  Behar  Famine  of  1874,  intimately  associated 
with  the  relief  work  then  undertaken  by  Government : 
he  has  learnt  of  experience  what  to  do  and  what  to  avoid 
with  regard  to  the  action  of  the  State  in  such  emergen- 
cies :  he  can  be  trusted  equally  to  avoid  the  scylla  of 
Sir  Cecil  Beadon's  calamitous  laissez  faire,  and  the 
charybdis  of  Sir  Richard  Temple's  lavish,  bombastic 
extravagance. 

We  would  suggest  that  the  time  has  come  for  District 
Engineers  in  Bengal  to  consider  how  best  they  may  be 
able,  when  called  upon,  to  utilize  a  prospective  supply  of 
quasi-eleemosynary  labour — labour  not  to  be  paid  for  by 
them,  that  is  to  say — on  famine  relief  works  in  their 
districts.  They  should  set  themselves  to  determine 
long  before  there  is  any  crush  of  labour  likely  to  invade 
such  works,  what  roads,  bvinds,  tanks,  what  other  unskilled- 
labour-employing  works  their  districts  are  specially  in 
need  of;  and  they  should  map  out  schemes  and  allot- 
ments of  work  for  gangs  of  coolies  in  different  parts  of  it. 
There  are  always,  in  abeyance  or  in  embryo,  lots  of  local 
works  waiting  to  be  done,  upon  which  it  would  be  well  to 
utilize  famine  relief  labour.  By  dint  of  a  little  pre- vision 
and  arrangement,  it  might  be  utilized  to  the  advantage 
of  the  community,  instead  of  being  frittered  away  on 
some  inutility  or  another,  some  infructuous  labour  under- 
taken at  the  last  moment — not  because  it  is  intrinsically 
worth  doing,  but  because  it  happens  to  be  ready  to  hand, 
and  because  there  is  immediate  need  to  set  applicants 
for  relief  at  work  upon  something  or  other — if  only  by 
way  of  evidence  that  they  are  not  malingering.  It  will 
be  well  if  the  nature  and  scope  of  that  something  or 
other  is  pre-determined  in  the  District  Engineer's  mind. 
His  arrangements  for  carrying  his  project  into  practical 
effect  should  be  there  too,  cut  and  dried  in  embryo. 
Then,  when  the  time  of  emergency  comes,  when  thought 
and  plan  have  to  give  place  to  prompt  action,  he  will  be 
in  a  position  to  meet  events,   to   order   and   arrange   his 


famine  campaign  in  workmanlike  fashion,  as  it  should  be 
ordered  and  arranged,  efficiently  and  economically. 

In  famine  times,  more  than  half  the  muddles,  the 
shortcomings,  the  failures,  one  hears  about  are  occasioned 
by  want  of  preparedness,  absence  of  a  definite  plan  of 
campaign.  Fads  are  to  be  avoided.  A  contemporary 
calls  attention  to  one  of  Mr.  Meredith  Townsend's  apro- 
pos  of  famine  :  "  Sink, "  said  he,  "  a  well  in  every  talriq. 
There  is  plenty  of  water  in  the  subsoil ;  the  cattle  can, 
night  and  morning,  get  all  they  want,  while  la  petite 
culture  can  be  carried  on."  We  take  it  that  in  every 
Indian  taluq  there  are  dozens  of  wells  ;  but  what  is  the 
use  of  them  if  they  contain  no  water,  if,  as  frequently 
happens,   the   subsoil   contains  none  either. 

We  concur  with  Mr.  Townsend's  critic  when  he  writes : 

"  Considering  that  an  Indian  taluq  is  as  large  as  an 
average  English  county  or  larger,  I  was  not  impressed 
with  the  brilliancy  of  the  suggestion." 


SIR  ALFRED  LYALL'S  GOVERNANCE. 

We  have  before  us  the  N.- W.  P.  and  Oudh  Administra- 
tion Report  for  1886-87,  and  gather  from  it  that  the  total 
yearly  expenditure  under  the  Public  Works  Department 
for  buildings  and  roads  amounted  to  Rs.  55,60,232 — 
somewhat  less  than  the  budget  grant,  which  was 
Rs.  56,48,800.  The  Thomason  Engineering  College  cost 
Rs.  1,80,391.  Grants  at  district  disposal  are  reported  to 
have  been  "  well  and  fully  utilized."  The  main  expendi- 
ture under  local  agency  was  incurred  on  the  construction 
and  maintenance  of  district  communications.  This  is  as 
it  should  be.  The  only  noticeable  feature  in  the  year's 
work  was  completion  of  the  military  cart-road  between 
Ranibagh,  the  terminus  of  the  Rohilkhund-Kumaun 
Railway,  and  the  hill  cantonment  at  Ranikhet.  The  only 
work  of  importance  left  unfinished  when  the  Report  was 
written  being  the  bridge  over  the  Kosi  at  Ramgach.  The 
Husainabad  clock  tower  at  Lncknow  was  completed 
during  the  year.     It  cost  Rs.  16,300. 

About  local  railways,  we  are  informed  that  under  the 
head  of  capital  construction  the  only  work  of  importance 
in  progress  was  the  Lucknow,  Sitapur,  and  Seramau  line, 
on  which  a  total  outlay  of  sixteen  lakhs  of  rupees  was 
incurred,  work  having  been  pushed  on  very  vigorously 
throughout  the  year.  The  section  from  Lucknow  to 
Sitapur,  55  miles  long,  was  finished,  and  afterwards  a 
further  length  of  28  miles  to  Lakhimpur.  The  bridge 
over  the  Jumna  at  Kalpi  was  completed  in  October  1887. 
So  was  the  Pilibhit-Seramau  railway  section  connecting 
branches  from  Bareilly  and  Lucknow.  An  association 
having  it  in  view  to  construct  a  line  from  Hurdwar  to 
Rajpur,  at  the  foot  of  the  Mussoorie  hills,  a  Government 
Officer  was,  at  its  request,  deputed  to  report  on  the 
project.  The  report  was  favourable,  and  the  alignment 
selected  has  been  marked  out  by  masonry  pillars. 
We  hope  that  the  promoters  are  not  going  to  rest  satis- 
fied with  this  dchievement,  but  that  they  will  carry  on 
the  original  plan.  There  can  be  no  doubt  that  a  railway 
to  Mussoorie  would  be  an   immense    advantage    to    the 
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Indian  public  at  large ;  carefully  calculated  estimates 
from  more  than  one  source  have  shewn  the  likelihood  of 
such  a  line  beiug  a  paying  one.  The  working  of  the 
Cawnpore-AchnejTa  line  was  transferred  to  the  Bombay, 
Baroda  and  Central  India  Company  during  the  year 
under  review — a  contribution  to  centralization  to  be 
oommended.  The  local  Government  has  now  no  railways 
under  its  direct  control. 

Of  the  outlay  on  canals  a  modicum  of  Rs.   13,00,000 
was  spent  in  connection  with  the  Nadrai  at^ueduct.     The 
balance  of  expenditurre — say    Rs.  6,00,000 — was  chiefly 
incurred  for  completion  and  extension  of  distributary  and 
drainage  systems.     The    actual   length   of  new  channel 
brought  into  use  was  233  miles.    The  heavy  rainfall  of  the 
j-ear  told  however  against  canal   receipts  :  the  area  irri- 
jjfated  and  revenue  assessed  shewing  a  decrease  of  345,861 
acres    and    of   Rs.  8,92,034     respectively.     A    year    of 
agricultural   prosperity,   however    well   inclined,   cannot 
benefit    everybody.      Departments    must    needs    suffer 
sometimes   for  the  public  good.     Excluding  the  Betwa 
Canal,  petted  as    a  "  protective  work,"  the   retuni   from 
canals  is  set  down  at  360  per  cent.,  as  against  495  per 
cent  in  the  previous  year.    Canal  Establishment  charges 
shew  a  decrease  of  Rs.  75,000,  due  partly  to  a  reduction 
in  the  actual  number  of  officers  employed. 

We  note  that  the  Survey  Department  provided  every 
Tillage  with  a  cadastral  map  on  the  scale  of  16  inches  to 
a  mile.  Also  with  correct  field  maps,  and  rent-rolls.  It 
is  a  pity,  but  it  it  a  characteristic  fact,  that  the  ryots'  indi- 
genous love  of  litigation  so  over-powered  all  other  sense 
in  them  that  they  were  far  from  grateful  for  these  favors. 
Their  rent  suits  in  the  local  courts  cost  from  first  to  last, 
we  are  told,  no  less  a  sum  than  Rs.  26,49,184.  The  new 
system  for  pa}'ment  of  land  revenue  by  money  orders  is 
said  to  have  worked  well  and  to  have  proved  a  consider- 
able convenience  to  landowners.  It  is  refreshing  to 
hear  that  considerable  reduction  has  been  made  in  the 
cost  of  printing  forms  for  village  records  and  statistics, 
and  we  are  glad  to  hear  of  an  "  improved"  system  for  the 
annual  correction  of  village  maps.  Any  fad  is  better  than 
abstruse  lethargy. 

An  impetus  was  given    to  the  employment  by  private 
persons  of  the  apparatus  introduced  by  the  Agricultural 
Department  for  making  trial  well   borings :  efforts  were 
made  to  popularize  "improved   dredgers:"   apprentices 
trained  at  Cawnpore  were  sent  to  demonstrate  ocularly,  in 
the  villages  of  seven  districts,  the  merits  of  the  "  im- 
proved" ploughs  which  are  made  in  the  workshops  attached 
to   the  model     farm    there— -wth     what     result   is  not 
apparent.     Nearly  350  miles  of  road   were  planted    with 
avenues  and   e«penditure  on   arboriculture  was  reduced 
by   measures   for  enhancement  of  receipts  from  lopping 
and  felling.     A  growing  interest  in  the  operations  of  the 
Department  is  held  to  have  been  evinced  by  landowners. 
The  services  of  Mr.  Duthie,  Superintendent  of  the  Botani- 
cal Gardens  at  Saharunpore,  having  been  requisitioned  by 
the  Government  of  India,  he  was  succeeded  by  Mr.  GoUan. 
The  administration  of  forests  is  characterized  as  "parti- 
The  money  surplus  earned  by  the 


Department  rose  to  six  and  a  half  lakhs  of  rupees — a 
handsome  contribution  to  provincial  revenues.  But  we 
do  not  find  anything  written  about  improved  pay  and 
prospects  for  overworked,  much  enduring  officers  of  the 
Department.  Under  their  direction,  timber  to  the  amount 
of  five  million  cubic  feet,  fuel  to  the  amount  of  six 
and  a  half  million  cubic  feet,  and  minor  produce  to  the 
value  of  four  lakhs  of  rupees  were  removed  from  the 
forests  during  the  year.  The  outturn  of  wood  for  sale 
came  to  five  and  a  half  million  cubic  feet  of  the  more 
valuable  sorts,  and  realized  the  unprecedented  sum  of 
15J  lakhs  of  rupees,  while  expenditure  was  at  the  same 
time  lessened.  We  doubt  whether  any  Indian  Depart- 
ment of  any  sort  or  description  has  ever  been  able  to 
shew  such  splendid  results,  even  opium  not  excluded,  if 
due  regard  is  paid  to  those  circumstances  that  alter  the 
condition  of  cases. 

Schemes  for  water-supply  to  Allahabad,  Agra,  Lucknow 
and  Benares  have  been  under  consideration,  but  financial 
pressures  have  opposed  their   consummation.     Seven  new 
medical  dispensaries  have   been  opened,   and   are  doing 
work  useful  and  humanitarian.     The   number   of  female 
pupils  at  the  Agra  Medical  School   is  increasing.     There 
were    fewer  lunatics  than  usual  in  the  Asylums.     Mani- 
festly,   Sir  Alfred   Lyall's   rule    in    the    North- Western 
Provinces    and    Oudh    was  eminently    successful.     The 
lowest  plains   temperature  in  the  shade  during  his  reign 
was    341°    observed   at  Ajmir    on  the  28th  and  29th  of 
January.     On   the   25th   May  the    thermometer  rose,  at 
Agra  to  115-6,  at  Jeypore  to  115-8.   Atmospheric  pressure 
was,  on  the  whole,  slightly  above  normality,  but   with  the 
exception  of  Jhansi,  the  observations  for  which  place  are 
admittedly   ?omewhat     doubtful,     departure     from    the 
mean    average    did     not    much  exceed   a     twenty-fifth 
of  an  inch  at  any  time.     The   most    noticeable    depar- 
tures from    normal    wind  direction  occurred  in  October, 
when    at   nearly  every   station  in    the    plains    the    re- 
sultant was   easterly   instead    of    westerly.     About    the 
middle    of  June  a  cyclonic  storm  travelled  from  the  coast 
of  Orissa  to  Sir  Alfred  Lyall's  dominions,  and  was  tracked 
as  far  as  Sialkot.     It  was  a  blessing  ;  a  harbinger  of    the 
setting    in  of  the  rainy  season.     All  things  were  blessed 
to  Sir  Alfred  Lyall.     The  very  forces  of  nature  fought  on 
his  behalf  Beatua  ille.  For  inferiorly  constituted  human- 
ity it  only  remains  to  wonder  and  admire. 


cularly  successful.' 


A  Great  Siberian  Railway.— A  Railway  througli  Central 
Asia  to  Pekiii  is  the  latest  Russian  project.  It  will  probably  be  a 
long  time  before  the  terminus  at  Pekin  is  reached,  but  a  Railway 
through  the  whole  length  of  Siberia,  with  its  eastern  teiminus  ia 
the  Primorsk,  or  coast  province  on  the  Pacific,  is  a  plan  which 
will  be  certainly  carried  into  effect  within  the  next  few  years. 
This  will  enable  Russia  to  do  easily  what  she  could  now  only 
attempt  with  great  loss  of  time  and  treasure— namely,  to  move  an 
effective  force  to  tlie  northern  frontiers  of  China.  Once  this  line 
is  made,  a  branch  to  Pekin  will  be  no  very  difficult  matter. 
Russian  influence  has  been  on  the  wane  in  China  for  many  years' 
The  growth  of  the  Russian  naval  power  in  the  Pacific,  and  this 
Siberian  Railway  project  will  help  to  revive  it. 

Sad  Calamity  at  Valparaiso.— Advices  received  from  Chili, 
state  that  a  great  calamity  occurred  at  Valparaiso.  A  reservoir 
there  has  burst,  destroying  one  hundred  horses  and 
hundreds  of  souls. 
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Burma  P.  W.  D.  Changes. — Mr.  E.  W.  Oates,  Executive 
Engineer,  Rangoon  Division,  leaves  on  furlough  shortly, 
and  Mr.  Hoyne  Fox,  Executive  Engineer,  takes  charge  of 
his  Division. 

Darjeeling-Himalayan  Railway. — A  dividend  of 
6  per  cent,  is  payable  to  the  shareholders  of  the  Darjee- 
ling-Himalayan  Railway  on  account  of  the  profits  for 
the  first  half  of  this  year. 

Railway  Extension  in  Burma. — The  Government  of 
India  has  sanctioned  Rs.  1,28,028  for  the  survey  of  a  line 
of  Railway  up  the  Mu  Valley  as  far  as  Kyundawgyi,  128 
miles,  and  a  reconnaisance  thence  to  Mogoung,  168  miles, 
with  a  branch  of  80  miles  from  Manle  to  Bhamo. 

"  Sonthalia." — The  recent  memorial  to  the  Lieu- 
tenant-Governor at  Deoghur,  relating  to  the  extension 
of  the  Deoghur  Steam  Tramway  to  Rampore  Haut  via 
Doomka,  deals  with  matters  already  fully  set  forth  in  this 
Journal  by  Mr.  Agabeg  Agabegin  our  issue  of  the  I7th 
March  last. 

The  Indian  Patent  Stone  Company. — This  concern 
has  been  registered,  with  a  capital  of  Rs.  57,000,  to  acquire 
certain  patent  rights  of  Messrs.  W.  and  E.  Garlick  in  an 
artificial  stone.  The  Managing  Agents  are  Messrs.  Bird 
and  Co.,  who  are  to  hold  shares  to  the  value  of  Rs.  5,000 
in  the  undertaking. 

Electric  Lighting  in  Burma. — In  reply  to  a  proposi- 
tion of  Messrs.  Gillanders,  Arbuthnot  &  Co.,  the  Agents  of 
the  Orient  Electric  Light  Company,  Limited,  to  light  the 
town  with  electric  lights,  the  Rangoon  Municipality  say 
that  they  are  not  in  a  position  to  consider  such  a  scheme 
at  the  present  time. 

Mr.  George  Anderson. — We  are  glad  to  learn  of 
the  safe  return  of  Mr.  George  Anderson,  District  Board 
Engineer  of  Malabar,  after  an  extended  tour  through 
Europe  and  America,  where  Mr.  Anderson  had  oppor- 
tunities for  obtaining  some  valuable  information  relative 
to  his  own  speciality — Iron  Bridges. 

The  Mayo  School  of  Industrial  Art,  Lahore. — The 
development  of  this  institution  has  been  so  rapid  of  late 
years,  and  the  demand  on  Mr.  Kipling's  time  so  heavy, 
that  the  Punjab  Government  has  found  it  necessary  to 
ask  the  Supreme  Government  for  the  services  of  a  Vice- 
Principal  on  a  salary  of  Rs.  400  a  month. 

Railway  Branch,  Bengal  P.  W.  D.  Secretariat. — 
We  learn  that  Mr.  F.  B.  Hebbert,  Under-Secretary  in  the 
Railway  Branch  in  the  Bengal  Secretariat,  has  been  deput- 
ed to  Simla  on  special  duty,  and  that  Mr.  T.  E.  Owen,  an 
Executive  Engineer  1st  grade,  recently  attached  to  the 
Burma    State    Railways,  will  officiate  for  him. 

The  Pity  of  It  ! — Mr.  F.  N.  Thorowgood,  late  Super- 
intendent of  the  Madras  Harbour,  left  Bombay  for  Eng- 
land on  the  6th  instant.  It  is  a  great  pity  that  circum- 
stances, over  which  he  had  no  control,  did  not  admit  of 
his  bringing  to  a  completion  the  great  undertaking  with 
which  he  was  conspicuously  identified  for  twelve  years. 

New  High  Court  Buildings,  Madras. — The  cost  of 
"the  new  High  Court  buildings,  Madras,  on  the  Lighthouse, 
Esplanade,  is  roughly  estimated  at  ten  lakhs  of  rupees 
The  plans,  when  completed,  will  be  submitted  to  the 
Government  of  India  for  approval  and  sanction.  We 
hope  to  give  further  particulars  and  a  site  plan  in  our 
next  issue. 


Obituary. — We  regret  to  hear  of  the  death  of  Lieute- 
nant Harvey  R.E.,  in  the  Kojak  Pass  on  the  10th  instant. 
Lieutenant  Harvey  was  a  most  promising  young  officer 
and  had  been  engaged  during  the  past  year  in  construct- 
ing a  military  road  over  the  Kojak  pass.  This  road  has  g, 
ruling  gradient  of  1  in  25  and  is  a  fine  work  reflecting 
much  credit  on  those  engaged  on  it. 

The  Bolan  Railway. — Quetta  has  at  last  had  rain 
which  was  much  wanted  but  not  nearly  the  amount  due. 
Rain  has  fallen  heavily  in  the  Bolan  Pass  and  breached 
the  temporary  railway  in  many  places.  It  is  a  pity 
Government  will  not  make  up  its  mind  to  construct  the 
line  on  a  permanent  formation  once  for  all  and  avoid  the 
heavy  annual  expenditure  for  repairs. 

A  Successful  Indian  at  Cooper's  Hill. — We  are 
glad  to  learn  that  Mr.  Preonath  Sen  is  one  of  the 
successful  candidates  passed  out  at  the  recent  final 
examination  of  the  Indian  Engineering  College  at 
Cooper's  Hill.  Mr.  Sen  stands  twelfth  on  the  appoint- 
ment list.  He  is  the  eldest  son  of  Mr.  Rajkrishna  Sen, 
late  fourth  Judge  of  the  Calcutta  Small  Cause  Court. 

Sir  Steuart  Bayley's  Tour. — We  hear  that  Mr.  E. 
J.  Martin,  the  Chief  Engineer  of  Bengal,  will  accompany 
the  Lieutenant-Governor  during  his  tour  in  Eastern 
Bengal,  and  will  afterwards  proceed  to  Darjeeling,  not 
returning  to  Calcutta  till  November.  His  Honor  is  to  be 
congratulated  upon  numbering  among  his  advisers 
one  with  the  knowledge  and  experience  of  the  province 
possessed  by  Mr.  Martin. 

Competition  on  the  Irrawaddy. — There  has  at  last 
been  an  attempt  to  start  competing  steamers  on  the 
Irrawaddy,  but  as  yet  it  is  only  by  a  few  steam  launches. 
They  were  put  on  the  run  between  Rangoon  and 
Yandoon.  The  result  pretty  plainly  proves  that  other 
river  steamers  plying  between  Rangoon,  Mandalay  and 
BJiamo  would  be  a  desideratum — a  great  advantage  to 
the  public  and  the  Government. 

Bengal  P.  W.  D. — Mr.  W.  B.  Bestic,  Under-Secretary 
to  the  Government  of  Bengal,  in  the  Public  Works 
Department,  is  granted  privilege  leave  for  two  months 
and  nine  days.  Mr.  W.  Connan,  Inspector  of  Local 
Works  in  the  Presidency  Division,  is  appointed  to 
officiate  as  Under-Secretary.  Mr.  W.  H.  Nightingale, 
Officiating  Superintending  Engineer  of  the  Eastern 
Circle,  is  appointed  to  act  also  for  Mr.  Connan. 

The  p.  W.  D.  Administration  of  Tra van  core. — 
The  Madras  Government,  in  reviewing  the  administration 
report  of  the  Travancore  State  for  the  year  1062  (August 
1886  to  August  1887)  of  the  Malaiyalam  era,  says  that  no 
special  remarks  are  required  in  regard  to  the  public  works 
of  the  year.  The  expenditure  amounted  to  six  lakhs  and 
a  half,  the  bulk  of  which  was  on  roads  and  buildings.  The 
establishment  for  carrying  them  out  cost  Rs.  89,000  or 
13"7  percent. 

Bombay  University. — The  subject  selected  by  the 
Syndicate  for  the  Sir  George  Le  Grand  Jacob  Prize 
Essay  of  1889  is  as  follows  : — "  The  Introduction  and 
Development  of  the  Indian  Railway  and  Telegraph 
Systems  and  their  Influence  on  the  Social  and  Econo- 
mical Conditions  of  India."  The  subject  selected  by  the 
Syndicate  for  the  Ashburner  Prize  Essay  ofl889isas 
follows: — "New  Manufactures  which  might  be  advan- 
tageously introduced  into  India." 

Floods  in  the  Banda  District. — There  have  been 
very  heavy  rains  in  the  Banda  District.     The  river  Keu 
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roee  very  high,  and  a  part  of  the  city  called  Nimuipore 
was  submerged.  A  large  number  of  kutcha  houses, 
chiefly  inhabited  by  poor  people,  fell  in,  the  wells  and 
tanks  overflowed,  and  roads  were  washed  away.  The 
Indian  Midland  Railway  works  suff'ered  considerably. 
The  river  Bayhin  also  rose,  and  did  much  injury  to  the 
town  of  Badausa  and  the  Railway  works  there. 

BuRRAKCR  Water-Lifts.— We  learn  that  the  Bengal 
Iron- Works  are  doing  a  large  business  in  these  "  Lifts " 
now.  They  are  mostly  sold  to  natives.  There  is  nothing 
in  the  lift  that  can  get  out  of  order,  as  no  wood,  leather, 
or  Indian-rubber  is  employed  on  them.  They  are  made 
entirely  of  iron,  and  consequently  there  is  no  religious 
prejudice  fi?om  natives  against  them.  One  of  these 
"  Lifts  "  has  been  at  work  for  18  months,  every  day  for 
8  hours,  and  does  not  require  any  repairs  as  yet. 

Prize-s  for  Tornado  Studie.s. — The  American  Meteo- 
rologu'iU  Journal,  recognizing  the  high  importance  of  a 
fuller  knowledge  of  tornadoes,  and  believing  that  a  com- 
bined effort  will  much  advance  our  present  knowledge  of 
the  subject,  otfer  for  general  competition  the  following, 
prizes  : — A  prize  of  $20000  for  the  best  original  un-; 
published  es.say.  A  prize  of  $50,00  for  the  second  best. 
The  sum  of  $.5000  to  be  divided  among  the  writers 
of  the  remaining  essays  which  are  considered  worthy  of 
especial  mention. 

Seebpore  Engineering  College. — The  final  exami- 
nation of  the  Mechanical  4th  year  Class  was  completed 
before  the  College  closed  on  the  11th  instant.  We 
leam  that  18  out  of  21  apprentices  passed — 2  in  the  1st 
Division,  13  in  the  2nd,  and  3  in  the  3rd.  At  the 
recent  University  Examination,  10  students  of  the  "  Civil " 
Class  went  up  for  the  "  L.  E.,"  of  whom  5  passed — Martin- 
dale  standing  first,  and  thereby  getting  the  guaranteed 
appointment.  He  has  been  posted  as  an  Engineer 
Apprentice  to  Ranchee. 

Jobbery  Defeated  ! — The  recent  ridiculous  attempt 
to  throw  away  some  thousands  of  rupees  of  public  money 
by  the  State  Railway  Department  calling  for  public  ten- 
ders for  300  logs  of  teak  timber,  of  which  the  Govern- 
ment  hoUl  so^ne  tfiousands  of  logs,  has  been  frustrated. 
The  Rannomi  Times  holds  that  the  officer  who  sanctioned 
the  advertising  for  tenders  of  what  he  must  have  well 
known  the  Government  held  large  supplies,  should  pay 
for  the  advertisement.  Are  not  the  State  lines  in  Burma 
under  Provincial  Control  ? 

The  New  R.  C.  Church  at  Simla. — The  only  large 
building  now  in  course  of  construction  in  Simla  is  the 
new  Roman  Catholic  Church,  which  promises  to  be 
another  admirable  specimen  of  Mr.  Irwin's  skill  as  an 
architect.  The  Church  will  cost  very  nearly  Rs.  70,000, 
without  any  interior  fittings  or  furniture.  Of  this, 
Es.  40,000  have  been  collected  from  local  sources.  Where 
the  remainder  is  to  come  from  no  one  can  yet  say,  but  the 
Roman  Catholic  Church  in  India  is  never  at  a  loss  for 
ways  and  means,  as  the  new  buildings  in  Allahabad 
clearly  prove. 

Victoria  Jubilee  Technical  Institute. — The 
Victoria  Jubilee  Technical  Institute,  Sessions  1888-89, 
will  open  on  the  12th  November  next.  The  Institution 
will  at  present  give  instructions  in  machine  drawing, 
in  sLcain,  in  mechanics,  theoretical  and  applied,  in  physics, 
i.e.,  electri'ity  and  magnetism,  sound,  light  and  heat. 
The  workshop  will  be  begun  some  time  in  the  beginning 
of  ncxtyar.  The  Institute  has  applied  to  Government  for 
power  to  gnmt  certificates  of  competency  under  the  Boiler 


Inspection  Act,  and  it  is  believed   that   Government   will 
accede  to  this  request. 

Result  of  the  Deccan  Mining  Concession  Enquiry. 
— The  official  report  of  the  Select  Committee  is  defective 
and  disappointing.  It  considers  that  there  was  no  defi- 
ciency in  the  remuneration  which  had  been  given  to  the 
concessionaires  for  previous  services  that  entitled  them  to 
the  mining  concession.  The  concessionaires  used  the  con- 
cession for  the  realization  of  great  gains  which  were  not 
intended  for  them,  and  this  was  done  to  the  injury  of  the 
Nizam's  State  with  the  assistance  of  Abdul  Huq.  In 
conclusion,  the  report  deprecates  direct  communications 
between  Native  States  and  speculators. 

Alipore  Coal  Company. — The  report  of  the  Managing 
Agents  for  the  half-year  ended  31st  May  discloses,  after 
payment  of  debenture  interest  and  the  usual  depreciation 
on  plant,  &c.,  a  loss  on  the  working  of  Rs.  485,  and  the 
credit  balance  at  Profit  and  Loss  is  reduced  to  Rs.  72. 
The  total  quantity  of  coal  sold  and  delivered  was  28,500 
tons,  against  23,200  tons  for  the  same  period  of  last  year. 
There  is  a  large  stock  of  raised  coal  at  the  mine  which 
the  Agents  say  has  been  valued  over  at  low  rates,  and 
which  when  sold  (which  they  hope  to  do  soon)  will  shew 
the   profit   that  should  otherwise  appear  in  this  half-year- 

Good  from  Evil. — One  good  result  has  already  follow- 
ed from  the  Hyderabad  mining  scandals.  The  House  of 
Lords  has  passed  what  is  known  as  the  "  Companies 
Bill,"  a  Bill  intended  to  secure  the  community  against 
the  frequent  rascalities  which  have  grown  out  of  the 
Limited  Liability  Act ;  and  when  the  House  of  Lords' 
measure  reaches  the  Commons  next  Session,  Mr.  Cham- 
berlain will  move  for  the  appointment  of  a  Royal  Com- 
mission to  consider  the  existing  Acts.  The  question  is 
second  to  none  in  national  importance,  and  in  the  present 
state  of  the  House  of  Commons  this  is  the  best  way  to 
begin  to  deal  with  it. 

"  Bengal  Coal  "  for  Burma. — The  Rangoon  Gazette, 
in  noticing  the  arrival  of  the  British  India  Steamer 
Byculla  with  a  full  cargo  of  some  2,000  tons  of  Bengal 
coal  shipped  at  Calcutta  for  the  Irrawaddy  Flotilla  Co., 
says  that  "  this  is  the  first  instance,  we  think,  of  Bengal 
coal  being  imported  here  and  in  large  quantities,  although 
we  have  learned  that  lately  the  Local  Government  has 
been  receiving  supplies  from  the  same  quarter."  Our 
contemporary  is  at  fault.  We  recollect  trial  shipments 
of  Bengal  coal  being  made  to  both  Rangoon  and  Madras 
in  1885,  with  a  view  to  introducing  the  Indian  mineral 
in  those  parts  of  the  country.  The  item  oi freight  proved 
the  adverse  factor. 

The  Eastern  Bengal  Railway  System. — In  giving  an 
account  of  the  recent  accident  to  the  up  Darjeeling  mail 
train  on  the  Northern  Bengal  State  Railway,  the  Darjee- 
ling News  says  :  "  The  Railway  authorities  rendered  no 
help  to  the  unfortunate  passengers  in  carrying  their 
things  from  one  train  to  the  other.  No  coolies  could  be 
got,  neither  were  any  arrangements  made  by  the  Railway 
officials  in  removing  their  luggage."  This  can  only  be 
due  to  bad  management.  Traffic  was  also  interrupted  the 
other  day  on  the  Dacca  Railway,  owing  to  the  sinking  of 
a  small  culvert.  The  state  of  the  culvert  was  discovered 
in  time,  so  that  there  was  no  accident.  Of  course  the 
traffic  was  delayed,  passengers  having  to  be  "  transhipped." 

Port  Canning  Artesian  Boring. — We  glean  from  the 
last  Report  of  the  Company  that  the  well  experiment 
reported  last  year  is  still  in  progress.  This  experiment 
would  have  long  since  come  to  an  end,  but   the    Engineer 
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who  was  in  charge  of  the  work  fell  ill  repeatedly,  and 
subsequently  left  the  service.  The  work  is  now  carried 
on  under  the  Agent's  supervision,  and  with  the  aid  of  a 
steam  engine.  The  pipe  has  gone  more  than  800  feet 
deep,  and  a  spring  of  good  drinkable  water  ha-s  been 
tapped.  What  is  necessary,  however,  is  a  spontaneous 
and  free  overflow  of  water,  which  is  at  present  much 
impeded  by  sand.  It  is  expected  that  when  the  pipe  goes 
lower  and  passes  the  sandy  strata,  the  water  will  have  no 
obstruction,  and  will  then  freely  overflow. 

Privilege  Leave  in  the  Military  Works  Branch. — 
The  privilege  leave  permissible  to  officers  belonging  or 
attached  to  the  Military  Works  Department,  will  be 
granted  by  the  General  Officers  commanding  the 
Divisions  or  Districts  in  which  the  officers  concerned  are 
serving,  on  the  application  of  their  Superintending 
Engineers.  Privilege  leave  to  Superintending  Engineers, 
and  the  leave  allowed  under  existing  Regulations  to 
-enable  officers  in  the  Military  Works  Department  to 
pass  in  the  native  languages,  or  to  qualify  for  regimental 
promotion,  will  be  gi'anted,  under  the  orders  of  the 
Commander-in-Chief,  on  the  application  of  the  Inspector- 
General  of  Military  Works.  Leave  granted  under  these 
rules  will  not  be  notified  in  General  Orders. 

BuRRAKUR  Coal  Company. — The  report  of  the  Manag- 
ing Agents  for  the  year  ended  31st  May  discloses  a  pi'ofit, 
after  setting  aside  the  usual  amounts  for  depreciation,  of 
Rs.  34,875;  and  adding  the  balance  from  the  previous 
half-year,  the  amount  at  credit  of  Profit  and  Loss  is 
Rs.  40,205.  An  ad  interim  dividend  of  15  per  cent,  has 
already  exhausted  Rs.  22,500,  and  it  is  now  proposed  to 
declare  a  final  dividend  of  10  per  cent.,  or  Rs.  15,000,  and 
to  carry  Rs.  2,705  forward.  Twenty-five  per  cent,  per 
-annum  is  probably  the  largest  dividend  ever  declared  of 
late  by  any  concern  in  Bengal.  The  quantity  of  coal  and 
•coke  sold  and  delivered  during  the  year  amounted  to 
43,856  tons,  against  48,593  tons  during  the  previous  year. 
The  machinery,  colliery  and  buildings  are  said  to  be  in 
good  order. 

Railways  in  Chutia-Nagpur. — We  glean  from  the 
Resolution  on  last  Administration  Report  of  Chutia-Nag- 
pur that  progress  is  being  made  in  the  acquisition  of 
land  for  the  Bengal-Nagpur  Railway  Companj'.  There 
■was  some  hesitation  in  determining  the  point  of  junction 
with  the  East  Indian  Railway  line,  and  the  Asansol 
route  was  not  finally  selected  till  last  cold  weather. 
Station  sites  have  now  been  selected,  and  every  effort  is 
being  made  to  have  the  rails  laid  as  far  as  Purulia  by  the 
1st  January  1889.  The  Benares-Cuttack  line,  which, 
axjcording  to  the  plans  approved  by  Government,  will 
intersect  the  Bengal-Nagpur  line  at  Purulia,  has  not  yet 
been  taken  in  hand.  It  is  difficult,  as  Mr.  Stevens 
■observes,  to  over-estimate  the  effect  which  these  two  lines 
will  have  in  developing  the  resources  of  the  division. 

Peuiyar  Project  Works. — The  necessity  of  alwaj^s 
having  a  margin  to  the  establishment,  so  that  outside 
•work  {i.e.,  projects  not  ordinarily  provided  for)  can  al- 
ways be  taken  up,  is  apparent  from  the  fact  that  in  con- 
sequence of  the  abormal  drain  made  upon  the  Madras  P. 
W.  executive,  on  account  of  the  number  of  hands  requir- 
ed in  connection  with  the  Periyar  Project,  the  Govern- 
ment of  India  have  sent  down  two  Executive  Engineers, 
Messrs.  Clift  and  Davies,  and  one  Assistant  Engineer, 
Mr.  Phillips,  for  temporary  employment  under  the  Madras 
Government.  In  connection  with  this  work  the  Secre- 
.  tary   of    State,   upon   the   recommendation   of     Colonel 


Pennycuick,  R.E.,  the  officer  in  charge,  who,  while  in 
England,  on  deputation,  selected  a  man,  has  sent  out  Mr. 
B.  J.  Mathews,  as  Mechanical  Engineer  for  conducting 
tunnelling  and  boring  operations. 

A  Good  Record  from  the  Nizam's  Do.minions. — The 
Engineering  works  in  connection  with  the  Irrigation 
Board  in  the  Telingana  districts  are  making  very  fair 
progress.  For  Indore,  estimates  for  47  projects  were  pre- 
pared, and  of  these  24  have  been  sanctioned.  All  of  these 
works  are  in  course  of  execution,  and  it  is  expected  that 
about  IJ  lakh  will  be  expended  in  this  district  within 
the  year.  In  Yelgundal  four  projects  have  been  com- 
pleted, and  work  has  been  begun  on  twenty-one  plans  in 
anticipation  of  sanction,  while  for  thirteen  estimates, 
sanction  is  still  awaited.  It  is  thought  that  the  expen- 
diture in  this  district  will  be  about  Rs.  40,000  or 
Rs.  50,000  by  the  end  of  the  year.  In  the  Medak  district 
likewise  very  important  works  have  been  proposed,  and  in 
fifteen  instances  estimates  have  been  submitted,  but  the 
works  have  not  yet  been  sanctioned. 

Items  from  Simla. — One  of  our  Correspondents  writes  : 
— The  retaining  walls  of  the  new  Government  House, 
Simla,  have,  it  is  said,  given  way  under  the  constant 
heavy  rains.  It  is  unfortunate  that  they  were  not  con- 
structed of  solid  masonry,  which,  however,  could  not  be 
done  on  account  of  the  estimates  being  reduced  by  the 
Punjab  Government.  Where  13  lakhs  could  be  sanctioned 
to  erect  the  building,  surely  a  few  thousands  more  might 
have  been  allowed  for  its  security.  The  Town  Hall,  in 
spite  of  recent  repairs,  "  pointing,"  asphalting  and  finish- 
ing off"  of  masonry,  is  leaking  to  a  shameful  extent. 
The  walls  are  all  stained  and  dripping,  and  pools  of 
water  are  lying  on  the  floors  in  the  library,  reading 
rooms,  and  various  other  parts.  It  is  to  be  hoped  that 
the  place  may  be  rendered  water-tight  at  least,  before 
the  recent  grant  is  wholly  expended. 

■  Reductions  in  the  P.  W.  D. — Recent  decisions  of 
the  Government  of  India  as  regards  the  Bengal  Police 
have  set  that  Department  in  a  ferment :  and  we  learn 
that  each  Department  will  be  attacked  in  turn,  but 
the  "  coup  "  will  fall  upon  the  P.  W.  D.  This  Depart. 
ment,  since  the  departure  of  Sir  Theodore  Hope,  has  at 
its  head  one  who  was  well-known  as  an  antagonist  to 
the  Public  Works  policy  before  he  ever  dreamt  of  high 
office  as  its  representative,  and  in  several  of  his  actions 
Sir  Charles  Elliot  does  not  shew  that  sympathy  and 
watchfulness  for  his  charge  that  ought  to  be  his  first 
duty.  His  aim  seems  to  be  to  follow  up  the  "  cheese-paring" 
policy  which  is  now  associated  with  his  name — but  what 
faith  can  be  placed  in  the  honesty  of  his  intentions  when 
jobbery,  such  as  we  have  lately  exposed  in  the  matter  of 
a  rival  journal,  can  be  perpetrated  by  one  to  whom  the 
great  Public  Works  of  India  has  to  turn  for  guidance. 

The  New  Dry  Dock. — The  Bombay  Gazette  writes : — 
Reuter  tells  us  in  his  not  unusual  tantalizingly  incom- 
plete way,  that  the  proposal  for  a  dry  dock  at  Bombay  is 
included  in  the  report  of  the  Committee  on  the  Naval 
Estimates.  Seeing  that  at  least  three  plans — Sir  John 
Coode's,  with  an  estimated  outlay  of  £300,000  to  begin 
with,  and  a  lakh  or  two  a  year  for  dredging  ;  Captain 
Hext'sandMr.  Ormiston's,  which  would  cost  half  that 
sum  ;  and  the  modest  little  scheme  for  enlarging  Duncan 
Dock  at  a  cost  of  five  lakhs— have  been  under  consider- 
ation at  the  Admiralty  and  the  India  Office,  the  informa- 
tion might  have  been  a  little  more  explicit.  But  the  tele- 
gram by  implication  tells  us  one  important  thing.  The  fact 
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that  the  item  is  incliideil  in  the  Navy  Estimates  shews 
that  the  Home  Oovenunent  will  make  a  coutribution  to 
the  cost  of  the  new  dock.  There  remains  to  be  answered 
the  two  questions  "  which  scheme  ? "  and  "  how  much  will 
the  Home  Government  contribute  ? " 

The  E.\stern'  Telegraph  Company. — By  the  report 
of  the  Directors  of  the  Eastern  Telegraph  Company, 
it  appears  that  the  revenue  for  the  six  mouths  ended 
31st  March  last,  was  £359,706,  from  which  are  deducted 
£.S7.1:U  for  the  ordinary  expenses,  and  £:3S,41 2  for  ex- 
penditure relating  to  repairs,  renewals,  and  laying  of  cables, 
&c.,  during  the  half-year.  After  providing  £4,452  for 
income-tax,  there  remains  a  balance  of  £229,707,  to  which 
is  addeil  £29,397  brought  from  the  preceding  half-year, 
making  a  total  available  balance  of  £259,104.  From  this 
balance  there  has  been  paid — interest  on  debentures  and 
debenture  stock  £29,835  ;  dividend  on  preference  shares, 
£20,.3S4;  and  an  interim  dividendof  IJ  per  cent,  on  the 
.viinary  shares,  £47,500  ;  leaving  a  balance  of  £161, .384, 
ii'iii  which  £75,000  has  been  carried  to  general  reserve. 
The  balance  dividend  now  to  be  paid  will  bring  the  total 
di-itribution  up  to  12.'*.  per  share,  or  6  per  cent,  for  the 
year  on  the  ordinary  shares  ;  and  this  will  lea\e  £884  to 
be  carried  forward. 

Merit  Leadixc.  to  Distinction. — Mr.  R.  Proctor 
Sims,  C.E.,  has  been  appointed  member  of  the  Council 
of  the  Bhownuggur  State  in  Kattywar.  This  is  the 
first  instance  of  a  European  gentleman  being  placed 
on  a  Council  of  a  Native  State,  and  of  the  appointment 
at  the  same  time  carrying  such  popular  feeling  with  it. 
Mr.  Proctor  Sims,  like  Mr.  R.  F.  Chisholm  and  Mr. 
Stevens,  was  a  Government  Engineer  originally,  who 
did  better  without  red-tape.  Mr.  Sims  has  been  State 
Engineer  at  Bhownuggur  for  many  years,  and  in  that 
capacity  has  done  much  useful  work.  He  is  now  Minister 
for  Public  Works,  head  of  the  Municipality,  Superinten- 
dent of  Horse-breeding  Operations,  Superintending  and 
Executive  Engineer,  Justice  of  the  Peace,  General  English 
Secretary,  and  everj-thing  else  of  public  utility  to  the 
State.  It  is  said  that  the  natives  love  him  as  a  friend 
and  adjudicat<jr,  while  the  Chief  of  Bhownuggur  respects 
him  as  a  father.  The  Profession  in  India  are  under  an 
obligation  to  Mr.  Proctor  Sims  as  the  founder  and  editor 
of  the  late  Bomhuj  Builder. 

Bombay  Water  Supply. — The  matter  of  the  leakage 
of  the  Malabar  Hill  Reservoir  has  been  gravely,  deli- 
berately, .secretarially,  considered  in  Council  ;  and  the 
Conclusion  come  to  is  that  "  leaks  have  been  found 
in  a  few  places."  The  remedy  proposed  is  expendi- 
ture of  Rh.  1,500  "  in  pointing  this  portion  (these 
fwrtions)  to  a  depth  of  six  feet  below  the  top  of  the 
old  walls  of  the  settling  basin."  Then  it  Is  laid  down 
as  an  axiom  that  the  proper  rate  for  filtration  is  4"  per 
hour  ;  and  it  is  held  that,  in  order  to  the  aflequate  filtra- 
tion of  five  million  gallons  of  water,  per  diem,  there 
ought  to  be  made  and  provided,  at  least  117,000  .sfpiare  feet 
of  sand.  Whereas  the  existent  filtering  area  is  but  49,000 
w|uare  feet !  What  even  such  mediocrities  as  Lord  Ripon, 
and  Mr.  Ilbert — if  they  had  had  eyes  to  see  a  span's 
breaflth  beyond  their  party  prejudices — would  have 
been  able  to  recognize  as  anomalies.  68,000  square 
feet  of  additional  area,  and  certain  subsidiary  arrange- 
ments— vuU  a  sludge  pipe,  a  ladder,  and  an  "  over- 
flower  " — are  requisitioned  by  the  men  who  propose  to 
menfi  the  Malabar  Hills  Tank.  They  don't  .seem  to  have 
much  confidence  in  theinaelves.     Mais  Dieu  dispose. 


Royal  Indian  Engineering  College. — The  seven- 
teenth session  of  the  Royal  Indian  En  gineering  College 
Cooper's  Hill,  was  brought  to  a  close  on  the  25th  July, 
by  the  annual  distribution  of  prizes,  the  ceremony  being 
performed  by  Sir  J.  Fowler,  past  President  of  the  Insti- 
tution of  Civil  Engineers.  Sir  A.  Taylor  stated  that  the 
report  for  the  year  was  most  satisfactory.  During  the 
past  five  years  the  college  had  grown  a  great  deal,  the 
number  of  students  had  in  the  same  period  increased 
from  90  to  139.  They  were  also  teaching  more  subjects 
than  they  had  dealt  with  hitherto.  Then,  again,  they  had 
extended  financially,  their  year's  income  fully  cover- 
ing their  year's  outlay.  The  prizes  were  then  distri- 
buted, and  the  three  principal  students — F.  Clayton, 
E.  A.  S.  Bell,  and  C.  E.  Dupuis — were  appointed  Fellows 
of  the  College.  Sir  John  Fowler  in  his  address  to 
the  students  explained  his  connection  with  the  College.  He 
was,  he  said,  almo.st  responsible  for  its  existence.  It  was 
by  his  advice  that  the  Government  had  abandoned  thp 
idea  of  closing  the  College  altogether,  and  had  opened  its 
doors  more  widely  so  as  to  admit  a  larger  number  of 
students,  to  the  best  of  whom  appointments  in  India 
would  he  given  as  prizes.  He  was  satisfied  that  the 
experiment  had  been  successful. 

A  Creditable  Performance. — The  work  entrusted  by 
Government  to  Messrs.  Scott,  McKenzie  and  Co.,  Engi- 
neers and  Contractors,  of  erecting  at  Kotri  a  little  fleet  of 
four  steamers  and  eight  barges  for  the  Sind-Sagar  Rail- 
way, has  progressed  so  far  that  the  vessels  are  expected 
shortly  to  proceed  up  the  Indus  to  their  destination  at 
Sher  Shah,  Dhera  Ghazi  Khan,  and  Dhera  Ismail  Khan 
where  it  is  intended  that  they  shall  be  employed  for  ferry 
purposes  in  connection  with  the  Sind-Sagar  line.  Both 
steamei-s  and  barges  were  built  by  Laird  Brothers,  of 
Birkenhead,  and  they  have  been  put  together  by  Messrs. 
McKenzie  and  Co.  in  the  floating  dock,  which  was  im- 
ported some  years  ago  by  the  defunct  Indus  Steam 
Flotilla  Company.  The  steamers — which  are  of  galvanized 
steel,  as  are  also  the  barges — measure  165'  by  80'  by  5', 
and  draw,  when  loaded,  2'  6",  the  dimensions  of  the  barges 
being  80'  by  16',  with  a  draught  of  1'  6"  when  loaded. 
The  vessels  have  been  tested  by  a  committee  of  experts, 
who  have  pronounced  them  to  be  perfectly  satisfactory 
with  respect  to  speed,  draught,  &c.,  but  have  declared 
them  to  be  wanting  in  certain  minor  details  of  design 
with  regard  to  passenger  accommodation,  which  are  now 
being  supplied  by  the  Contractors,  whose  despatch  in 
erecting  four  steamers  in  as  many  months  is  w^orthy  of 
note,  as  it  is  highly  creditable  to  the  enterprise  of  this 
comparatively  young  firm. 

The  Government  of  India  versus  Indian  Engineer- 
ing.— The  Indian  Daily  News  writes  : — "  When  it  was 
stated  some  time  ago  that  the  Government  had  given  its 
patronage  or  support  to  a  professional  paper,  we  anticipa- 
ted that  universal  satisfaction  would  not  be  one  of  the 
results.  As  might  have  been  anticipated,  the  conductor 
of  a  competing  paper  does  not  think  this  fair  treatment, 
and  accordingly  addressed  the  Government  on  the  sub- 
ject. First  he  addre.s.sed  Sir  Charles  Elliot,  Minister  of 
Public  Works,  asking  for  '  fair  play.'  This  does  not  mean 
an  equ.al  subsidy,  or  whatever  be  the  form  of  support 
given,  but  simply  that  the  competing  papers  should  be 
severely  let  alone.  Sir  Charles  Elliot  did  not  reply  to  this 
letter,  and  the  proprietor  of  the  aggrieved  journal  addres.s- 
ed  the  Viceroy  on  the  subject,  asking  His  Excellency 
whether  the  P.  W.  D.  is  justified  in  lending  a  helping 
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hand  in  such  a  case.  '  I  ask  no  favor,  but  that  the  two 
journals  may  be  left  to  fight  their  own  battles,  and  leave 
the  issue  of  the  survival  of  the  fittest  to  the  course  of 
events.'  The  reply  to  this  letter  does  not  appear  to  have 
been  satisfactory,  inasmuch  as  it  is  followed  by  a  memo- 
rial to  the  Secretary  of  State  for  India  that  contains  a 
critical  phrase  and  a  comment  which  are  submitted  for 
the  consideration  of  the  right  honorable  gentleman.  It  is 
a  pity  that  such  subjects  should  have  to  be  referred  to 
the  Indian  Office  ;  and  certainly  a  matter  of  regret  that 
there  should  be  anything  done  to  give  occasion  for  such 
a  reference."  The  matter  may  not  end  there.  Awkward 
questions  on  less  important  subjects  have  been  asked  in 
the  House.  It  has  recently  transpired  that  Sir  Charles 
Elliot  induced  the  Viceroy  to  accede  to  his  wishes  even 
after  the  Finance  Department  had  vetoed  his  proposal. 
The  motives  which  dictated  the  action  of  the  Minister  for 
Public  Works  are  questionable — particularly  when  he 
wishes  to  be  known  as  an  advocate  "  for  a  less  expensive 
administration,"  and  goes  so  far  as  starving  public  works 
on  the  score  of  economy. 

Cost  of  Public  Buildings  in  the  City  of  Palaces. — 
In  England  every  architect  knows  from  experience,  and  it 
has  also  been  verified  by  actual  calculation,  that  a  certain 
rate  per  foot  cube  maj'   be  taken  in  order  to  ascertain 
the   probable  cost  of  buildings  of  different  kinds.     It  is 
a  great  saving  of  time  and  trouble  to  be  able  to  arrive 
at  such  an  estimate  at  an  early  stage  of  a  design,  so  as, 
if  necessary,  to    alter    it  before    too    much   labor    has 
been  spent  upon  it,  and   to  go   over  the  whole  ground 
again    is    very    discouraging  and  demoralizing   to   the 
architect.     But  the  information  as  to  the  rates  per  foot 
cube  or    super  should  be    accurate,    and    the    class    of 
structure     should     be     well-defined.     The    practice   in 
India,  as  far  as  it  exists,   is  to   work  upon  a   basis    of 
superficial    feet,    and    the    results,    if    carefully  worked 
out,    ought    to    prove  reliable.     The  following  notes   as 
to  the  cost  per  superficial  foot   of  several  important  build- 
ings in  Calcutta  might  prove  interesting : — 

Rs.  As.  P. 
High  Court  (3  storied)  ...  ...  18     6     0 

Small  Cause  Court  (3  storied)      ...  ...  17     9     0 

Sealdah  S.  C.  Court  (2  storied)     ... 

Calcutta  University  (1  storied)    ...  ...  11  12     0 

Presidency  College  (.3  storied)      ...  ...  15  10     0 

Hare  School  (2  storied)  ...  ...9     0     0 

Madrissa  (1  storied)  ...  ...10  10     0 

General  Post  Office  (2  storied)     ...  ...  11     0     0 

Telegraph  Office  (.3  storied)  ...  ...17  12     0 

New  Financial  Buildings  (3  storied)  ...  18  15     0 

New  Central  Press  (3  storied)      ...  ...  15     4     0 

Military  Accounts  Offices  (3  storied)  ...  16     1     0 

Writers' Buildings,  new  wings(3storied)14-10-0tol5  12     0 
Imperial  Museum  (2  storied)        ...  ...  20  11     0 

Museum  Annexe  (1  storied)  ...  ...  11     0     0 

St.  Andrew's  Church  (2  storied)  ...  ...   10     0     0 

St.  James' Church  (2  storied)        ...  ...18     0     0 

Choonee  Lall  Seal's  Dispensary  (1  storied)  ...  2  10  0 
In  noticing  these  rates,  it  may  be  useful  to  state  that 
it  is  found  that  the  following  information  may  be  worked 
upon  in  the  case  of  first-class  work  with  flat  terrace  on 
iron  beams,  and  with  stone  or  tiled  floors. 

Per  ft.  super. 
Dwelling   House,  single    storied,  18ft.    high     Rs.  As.  P. 

on  4ft.  plinth  ...  ...  ...5     0     0 

Do.  Do.     double  storied  ...     9     0     0 

Do.  Do.     three  storied  ...  14     0     0 

Out-offices  ...  ...  ...     3     0     0 

One-third — extra  should   be  allowed  on  these  rates   in 
the  case  of  important  buildings  with  ornamental  fa5ades. 


duvvcnt  i1clD0. 
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Sib  Charles  Elliot  opens  the  Fine  Arts  Exhibition  at  Simla 
on  the  29th  instant. 

Captain  A.  Heathcote,  r.e.,  is  posted  as  an  attached  officer  to 
the  Eawal  Pindi  Command,  Military  Works. 

Captain  H.  Appleton,  r.e.,  Quetta,  will  be  transferred  to 
Mooltan  on  relief  by  Major  E.  F.  Moore,  r.e. 

The  construction  of  barracks  at  Landi  Kotal  is  now  being 
actively  taken  up.     The  first  barracks  will  be  of  iron. 

Another  accident  is  repwrted  from  Kalinagar  in  the  Hidgellee 
canal  as  having  occurred  on  the  31st  July.     No  lives  were  lost. 

Floods  up-country  are  reported  to  have  destroyed  a  bridge  on 
a  part  of  the  Burma  Railway  Extension  line  not  yet  opened  to 
traffic  between  Pyinmana  and  Yemethen. 

The  Bengal  Government  intends  carrying  out  a  reconnaisance 
next  cold  season  in  the  country  between  Gya  and  Rana;hat  with  a 
view  to  the  extension  of  the  Provincial  Railway  System. 

Captain  J.  M.  Beck,  of  the  Indian  Marine,  who  so  successfully 
accomplished  the  Hog  Island  works  at  Bombay,  is  now  engaged 
specially  to  complete  the  harbour  works  of  Bhownugger. 

The  Master  of  the  Mint,  Calcutta,  and  the  Assay  Master  are 
appointed  a  Committee  to  report  upon  the  questions  connected 
with  standard  weights  and  balances  of  precision  in  the  Indian 
mints. 

News  has  been  received  from  Gujarat  that  there  was  a  slight 
rainfall  up  to  Bulsar  only,  but  the  outlook  in  the  country  north 
of  that  station  still  continues  more  alarming  than  during 
last  week. 

A  SURVEY  party  headed  by  Babu  Kali  Prossono  Majumdar,  Sub- 
Engineer,  Military  Works,  has  just  returned  from  Diamond 
Harbour,  where  the  Chingree  Khali  battery  will  be  constructed, 
that  site  having  been  selected. 

Mr.  A.  S.  Jameson,  District  Locomotive  and  Carriage  Superin* 
tendent.  North- West  Railway,  Lahore,  has  been  appointed  to 
officiate  as  Locomotive  Superintendent,  Eastern  Bengal  State 
Railway,  vice  Mr.  H.  T.  Ferguson,  resigned. 

Lieutenants  MacDonald  and  Pringle,  r.e.,  have  gone  to 
Landi  Kotal  in  the  Khyber  to  commence  work  again  upon  the 
fortified  serai  at  that  post.  Lieutenant-Colonel  Warburton, 
Political  Officer  in  charge  of  the  Khyber,  accompanied  them. 

■  A  subscription  list  has  been  started  for  the  purpose  of  com- 
pleting the  work  of  enlarging  the  Cathedral  at  Mutwal,  Colombo. 
It  is  hoped  this  will  be  accomplished  before  the  return  of  the 
Bishop.     The  first  cost  of  the  work  is  put  down  at  R3.  10,000. 

Mr.  J.  W.  Buyers,  Bngineer-in-Chief,  Toungoo-Mandalay  Ex- 
tension, left  Rangoon,  accompanied  by  Mr.  H.  F.  White,  Superin- 
tending Engineer,  Burma  Provincial,  to  inspect  the  new  line 
from  Thawatee  to  Pyinmana  preparatory  to  its  being  opened  for 
passenger  traffic. 

Increased  facilities  are  to  be  affiirded  for  the  stowage  of  goods 
in  the  Madras  Harbour.  The  foundations  of  two  sheds,  one  on  each 
side  of  the  shore-end  of  the  pier,  for  the  reception  of  export 
cargo,  have  been  laid,  and  the  work  is  being  pushed  on  as  rapidly 
as  possible  to  secure  early  completion. 

The  main  result  of  Sir  Edward  Buck's  and  Colonel  Thuillier's 
recent  tour  in  Bombay  and  Madras  has  been  a  decision  to  employ 
for  the  conduct  of  forest  surveys  a  section  of  the  Survey  of  India 
Department  under  the  general  control  of  the  Presidency  Govern- 
ments, in  lieu  of  the  construction  of  a  new  Forest  Survey  Depart- 
ment in  each  Province. 

Lieutenant-Colonel  D.  G.  Pitcher,  the  Director  of  the 
Department  of  Land  Records  and  Agriculture  in  the  North- 
western Provinces  and  Oudh,  who  has  just  gone  home  on  leave, 
will  not  return  to  his  appointment  in  the  above  Department 
when  he  comes  back,  the  Local  Government  being  of  opinion 
that  the  post  should  be  held  by  a  Civilian. 

On  the  suggestion  of  Mr.  H.  St.  A.  Goodrich,  Collector  and 
President  of  the  District  Board  of  Bellary,  who  has  discovered 
that  a  belt  of  plaintain  trees  of  moderate  height  and  thickness 
planted  between  an  irrigated  tract  and  a  crowded  locality,  will 
usually  protect  the  latter  from  malaria,  the  Hospet  Taluk  Board 
has  adopted  the  suggestion  and  directed  its  being  carried  out 
wherever  poisible. 

Great  inconvenience  having  been  caused  to  the  Forest  Depart- 
ment in  the  North  Arcot  District  in  conveying  forest  produce,  &c., 
from  the  town  of  Virinjipuram  to  the  Virinjipuram  Railway  Sta- 
tion, the  North  Arcot  District  Board  has,  on  the  application  of  the 
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Dutrict  Forest  Officer,  saiictionevl,  for  a  period  of  alwut  4  or  o 
months,  the  use  of  the  «iile  of  the  mid  for  the  construction  of  a 
tnaiwar,  ou  the  condition  that  it  is  to  be  worked  under  proper 
pnnuttons, 

Mk.  D.  R  Allks,  the  Collector  of  Pooree,  who  was  about  to 
twoeeed  on  privilege  leave,  has  had  to  foi-ego  his  holiday,  as  the 
■prwd  <if  8c*icitv  iu  his  district  is  disquieting  and  a  scheme  of  re- 
IMT  works  mav  hkve  to  be  organise,!.  The  scarcity  is  g'-^-atest  in 
the  Khoorda  sub-tlivision,  but  gieat  confidence  is  felt  in  Mr.  W.  C. 
Tavlor,  the  Deputy  Collector  in  charge.  Mr.  Taylor  knows  the 
countrj-  intimately  and  is  certain  to  take  measures  in  time  to 
avert  any  loss  of  life. 

At  midnight  on  the  8th  instant  the  earthwork  of  the  Railway 
lin,  between  Dina  and  .Tlieluin  was  breached  through  heavy  rain. 
j\,  ,all   breach  of  Railway  line  occurred   owing  to  rain  on 

t!  ^-ar  State  Railway  between    Lilln  and  Golepore,  on  the 

t;  "sth   instant.     A   collision   was  also  narrowly  avoided 

a;  station,  where  the  up  and  down  trains,  by  some  neglect 

at  n.i  p. lilts  apparently,  were  turned  on  to  the  stme  line  and 
auue  within  fifty  yarils  of  each  other. 


fetters  to  the  dbitor. 


Tfu  Editor  detire*  it  to  bt  dittinetJy  underttood  tliat  he  does  not  hold 
himt^f  retpomibU  for  the  opiniont  expressed  by  correspondents.] 


PLATE-LAYING. 


men' 


giiL Could  yon  oblige  me  with  the  name  of  any  small  rudi- 

enUrj  book  on  platelaying  adapted  for  platelayers.  I  don't  mean 


Boch  a  book  as  Donaldson's  or  even  Jones's,  but   something  which 
oonimenoea  at  the  very  commencement.     An  answer  in  your  paper 

will  oblige.  „    .,    „ 

r.  J.  Preston. 
Akola,  Berars  ;  August  6,  1888. 


HINDU  HOSTEL,  CALCUTTA. 
Sir.  — In  vour  issue  of  4th  August  1S8S,  yon  say,  with  respect 
to  the  Hindu  Hostel  recently  built,  and  in  which  cracks  have  now 
appeared,  that  the  fimndations  were  designed  so  as  to  press  no- 
where with  a  greater  load  than  a  ton  per  square  foot.  But 
I  remember  perfectly  well  having  seen  the  Government  ruling. 
which  was  based  on  some  experiments  made  on  the  Bengal 
soil  that  the  pressure  on  foundations  was  not  to  exceed  j  a  ton 
per  sfiuare  foot.  I  cannot  at  present  lay  my  hands  on  the  ruling, 
tut  I  have  no  doubt  some  members  of  the  profession  will  be  able 
to  quote  the  number  and  date  of  the  said  ruling. 

Punjab. 


MR  DICKSON'S  CASE. 

Sir  -Many  of  your  readers  are  no  doubt  aware  of  the  result  of 
Mr.  Dickson's  case  which  recently  occupied  the  attention  of  the 
High  Court.  In  this  connection,  it  would  be  curious  to  know 
whether  it  would  be  la^rful  on  the  l)art  of  Government  to  dispense 
with  the  sert-ice  of  an  uncovenante'l  officer  of  the  P  W.  D.  graded 
as  permanent  (substantive)  in  the  classified  list,  on  the  usual  plea 
that  his  services  are  no  longer  required  in  the  interests  of  the  public 
■ervice.  This  is  a  question  of  some  interest  to  those  who  will  have 
to  go  to  the  wall  in  the  approaching  vigorous  application  of  the 
•hears  >o  the  establishment,  aiMut  which  ihe  atmosphere  of  the 
P.  W.  D.  is  now  so  full  of  rumours. 

Non-Regulation. 
Angutt  9,  1888. 


about  our  Indian  Coal-Mines  Inspection.  It  seems  quite  evident 
that  some  party  has  had  the  loan  of  the  Editor  of  the  Englishman'i 
capabilities  to  TjIow  the  tnimpf  t  of  "  By  far  the  ablest  mining 
authority  in  India."  I  should  have  thought  tliat  even  an  En- 
gineering or  Milling  .lournal  would  have  been  reluctant  in 
expre-ssing  such  an  opinion.  There  are  very  many  well-known 
mining  men  in  different  |iarts  of  India  who  have  had  far  more 
experience  both  in  Eiiiiland  and  out  here.  "  By  far  the  ablest 
mining  authority  "  lia.s  had  no  experience  as  an  Enf;li.sli  Colliery 
Manager,  The  East  Indian  Railway  Collieries  were  laid  out  years 
before  he  came  to  India,  by  an  experienced  staff  of  assistants.  I 
would  ask  the  Englishman  what  he  has  done  in  the  mining  interests 
of  India  to  deserve  the  appellation,  and  be  puffed  into  the  position 
the  Englishman  chooses  to  place  him. 

He  lias  certainly  been  trying  to  introduce  another  system  of 
mining.  So  are  others  introducing  better  ones  as  the  natives  are 
getting  more  accustomed  to  mining  in  general.  "By  far  the 
ablest  authority's  '  predecessor  laid  out  the  work  on  an  improved 
system  to  that'then  in  vogue,  and  which  was  considered  more 
adapted  to  Indian  mines.  But  perhaps  the  Englishman  bases  its 
opinion  on  the  fact  of  "  By  far  the  ablest  authority  in  India  " 
introducing  the  electric  light  down  one  of  his  pits.  It  is  no  secret 
that  this  has  proved  to  be  an  expensive  failure,  and  one  which  any 
commercial  company  would  never  have  attempted. 

Tills  suggestion  of  Mining  Inspectors  leads  me  to  think  that 
somebody  is  evidently  anticipating  a  decent  little  living  for  doing 
nothing.  Perhaps  the  Editor  of  the  Englishnum  will  now  tell  us 
Who  he  recommends  for  the  apiJointment. 

Second  to  Nose. 
Blow  Hard  Colliery  ; 
Augmt  12,  1888. 


DEEDS  NOT  WORDS. 

Sib, — An  American  j»af>er  proclaims  that  two  years  hence  a  ccn- 
ttiry  will  have  gone  by  since  the  first  succe.ssful  crop  of  sea  island 
cotton  was  raised  by  William  Elliot  in  South  Carolina.  Taking 
timi"  by  the  forelock  it  is  prop<.>sed  to  elaborate  a  plan  for  worthy 
eel- bnifion  of  the  centenary  of  the  staple  that  has  been  such  an  im- 
j,  'or  in  the  fortunes— and  misfonunes   we  would  add — of 

t :  Ti  .'!ta»»-i<  of  America.     The  Yankees  are  as  fond  of  trim/i- 

tfuu  ■■  Ithriftly  premature  in  announcement!!  as 

I>*r<l  n,  as  surely  yielding,  first  place  to  India 

in  th- U'li'i  -  II. ii'rii 'ari'i  wheat)  markets  as  they  say  they  are 
not.  Increased  exix)rt  tra<le  in  cotton  (and  corn)  should  now  be 
the  endeavour  of  Indian  jMitriots  rather  than  L<x»l  Self-Govern- 
meut,  and  platform  oratorj',  and  similar  unremunerative  fads. 

PR0GRE.SS. 


INSPECTION  OF  INDIAN  COAL-MINES. 

Sib, — We  are  glad  to  see  from  your  last  issue,  of    11th   August, 
that   you    have    called  attention  to  the  distress  of  the  Englishman 


THE  TEANS-DAMUDA  COUNTRY. 

Sir, — In  your  issue  of  the  4th  instant  has  appeared  an  editoi'ial 
leader  on  the  proposed  "  Western  Bengal  Railway  Scheme,"  which 
emanating,  as  it  does,  from  so  high  an  authority  as  Sir  Bradford 
Leslie,  is  certain  to  command  the  support  of  the  public,  both  in 
England  and  this  country.  By  facts  and  figures  he  has  shewn 
that  the  new  line,  far  from  being  a  drainer  on  the  income  of  the 
E.  I.  R.,  will  serve  as  an  auxiliary  towards  its  further  develop- 
ment, and  this  assurance  will  stand  in  good  stead  in  inducing 
capitalists  to  invest  their  money  in  the  scheme. 

The  line,  if  carried  into  effect,  is  calculated  to  be  paying  from  the 
consideration  of  external  products  of  the  rice  producing  tracts  in 
the  districts  of  Burdwan  and  Beerblioom.  Apart  from  this,  it  is 
not  unlikely  that  many  new  industries  will  spring  up  in  develop- 
ing the  mineral  resources  of  the  countiy  between  Baidyanath  and 
Beerbhoom,  which  was  discussed  in  this  paper  a  short  time  ago  by 
Mr.  Agabeg  when  writing  about  the  urgency  of  a  tramway  or 
Railway  from  the  Sonthal  Pergunnahs  to  the  E.  I.  R.  The  pro- 
posed line  will  cover  the  country  noticed  in  Mr.  Agabeg's  scheme. 
This  project  will  open  out  the  resources  and  stir  up  the  tratle  of 
a  tract  of  hitherto  inaccessible  country  ;  and  Sir  Bradford  Leslie 
deserves  the  heartfelt  thanks  of  a  vast  amount  of  population  for 
putting  before  them  a  great  promising  future  of  the  country  in- 
habited by  them. 

While  admitting  the  usefulness  of  this  proposed  scheme,  it 
naturally  pains  us  to  think  that  for  want  of  an  eiicourager  like  Sir 
Bradford  Leslie  another  similar  tract  of  Bengal  (the  traiis-Damu- 
da  country)  is  laboring  under  the  greatest  disadvantages  of  trade 
and  agriculture  for  want  of  the  means  of  rapid  transport  of  goods. 
A  part  of  this  territory  has  just  been  visited  by  the  Lieutenant- 
Governor  of  Bengal  on  his  way  from  Midnapur  to  Bankura,  and 
although  matter.s  were  pointed  out  in  their  real  colors.  Sir  Stuart 
Bayley,  in  spite  of  the  difticulties  experienced  by  him  on  the 
journey  (for  we  understand  by  the  swelling  of  the  Darkepur  and 
all  the  other  streams  that  fall  on  the  route,  the  timing  of  his  pro- 
gramme had  to  be  considerably  altered)  expressed  in  reply  to  the 
address  of  the  people  his  inability  to  attend  to  the  prayer,  inasmuch 
as  the  question  of  the  extension  of  the  Tarkessur  Railway  did  not 
rest  with  him,  but  with  the  Oovernment  of  India.  It  is  a  pity  that 
Sir  Stuart  deemed  it  fit  to  dispose  of  this  important  question 
which  conduces  so  much  towards  the  material  im|)ioveraent  of  the 
country  with  so  slight  a  consideration. 

The  people  of  Bankura  naturally  are  a  very  quiet  sort  of  people, 
never  willing  to  gr)  up  to  Government  for  any  consideration 
towards  them,  unless  they  find  it  very  absolutely  necessary  ;  and 
looking  around  them  the  |)rosperity  which  the  Railway  has  given 
to  other  ])art8  of  Bengal,  they  took  advantage  of  this  opportunity 
of  the  Lieutenant-fxovernor's  visit  in  introducing  this  question, 
but  all  their  eager  expectations  were  nipped  in  the  bud  by  the 
mo.st  discouraging  reply  that  fell  from  tlie  lips  of  the  ruler  of  the 
country. 

If  the  local  ruler  had  siven  any  hint  as  to  the  advisability  of 
submitting  a  memorial  on  the  subject  to  the  Goveriimont  of  India, 
no  doubt  th(!  people  would  have  adopted  that  course,  but  from 
the  summary  way  in  which  the  question  was  disposed  of,  the 
spirit  of  the  people,  it  is  feared,  has  been  damped,  and  it  will  be 
some  time  before  they  sliall  have  courage  enough  to  revive  the 
question  ami  make  a  reitresentation  to  the  Government  of  India. 

The  extension  of  the  Tarkessur  Railway  across  the  Damuda  to 
.Jehaiiabad,  and  further  on  westwards,  till  it  joins  the  Bengal  and 
Nagpur  Railway,  has  become  a  necessity  of  the   times  j  as   it   can 
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be  inferred  from  the  fact  that  even  the  Lieutenant-Governor,  at 
whose  disposal  must  have  been  placed  all  the  possible  advantages 
of  a  journey,  had  to  put  up  with  difficulties.  Wliat  much  more 
would  they  be  to  the  poor  ryot  and  the  trader  baffles  the  power 
of  description,  and  could  be  better  imagined  than  described. 
The  question  must  therefore  have  to  be  brought  to  the  notice  of 
the  Government  of  India,  who  will  no  doubt  give  the  matter  the 
consideiution  it  deserves. 

The  construction  of  this  line  if  sanctioned  by  Government, 
will  no  doubt,  be  gladly  undertaken  by  the  Bengal  and  Nagpur 
Railway  Company,  inasmuch  as  it  will  be  a  most  useful  feeder  to 
their  main  line,  and  at  times  of  pressing  traffic  on  the  E.  I.  R.  will 
serve  as  an  easy  outlet  for  the  removal  of  all  unforeseen  blocks. 

It  may  also  be  stated  here  that  the  merchants  of  the  districts 
of  Bankura  and  Burdwan  carry  on  an  extensive  trade  both  in 
import  and  export  produce  with  Chutia-Nagpur,  and  all  this  trade 
is  now  purely  carried  on  by  country  bullock-carts,  which  will  all 
pass  along  the  proposed  extended  line  of  Tarkessur  Railway.  It 
IS  high  time  that  Government  should  be  represented  to  about  the 
urgency  of  the  scheme,  and  no  doubt,  when  once  explained,  it  will 
merit  the  desired  consideration  at  its  hands, 

R.  N.  B. 


NOTE  ON  THE  FAILURE  OF  THE  KALI  NADI  AQUEDUCT 
IN  THE  LOWER  GANGES  CANAL. 

Sir, — On  reading  your  interesting  article  on  the  failure  of  the 
Kali  Nadi  Aqueduct  in  Indian  Engineering  of  23rd  June,  I 
applied  my  formula  as  well  as  I  could  and  the  data  given,  and 
enclose  the  result  for  your  consideration  and  insertion  in  your 
journal  should  you  think  it  of  sufficient  interest. 

No  plan  of  the  -atchment  basin  accompanies  the  article  on  the 
above  subject  (dde  Indian  Engineering  of  23rd  June  1888),  but 
the  following  data  are  given  : — 

Area  =  2,377  square  miles.  Length  of  ba8in  =  five  times  its  width 

The  shape  of  the  basin  probably  approximates  to  a  i-ectangle, 
thus 


Point  oT Discharge  ■*■ 


divisible  into  these  triangles  A  B  E,  B  E  C  and  C  E  D,  the  first 
and  third  equal,  or  may  be  assumed  equal   to   each  other. 
The  dimensions  of  these  three  triangles,  viz.,  L  and  B  being 

(1)  (2)  (3) 

i  =  56  miles.  i  =  110  miles.  Z  =  56  miles. 

i5=10-4  „  B=\Q%    „  .5  =  10-4  „ 

and  applying  the  formula  suggested  by  me  for  flood  sectional 

areas  we  obtain 

Flood  section  area  of  stream  in  ft. 


=  80  £  log^ 


4z|z+^Z^+g 


B 


For  triangle  (l)  =  80x  10-4  log^  2,433  = 

Ditto  (2)=80x  10-8  log^  8,963  = 

Ditto         (3)  =  same  as  (1) 


s.ft. 
6,488 

7,874 
6,488 


Total  maximum  flood  section  =  20,850 

which,  with  the  velocity  assumed  by  Colonel  Forbes,  would  almost 
give  the  estimated  discharge  of  the  flood  of  1 7th  July  1885. 

Should  the  shape  of  the  catchment  basin  approximate  more 
closely  to  that  of  an  isosceles  triangle,  with  the  point  of  discharge 
in  the  base,  as  is  possibly  the  case,  the  result  would  be  slightly 
greater,  but  the  margin  for  safety  allowed  in  the  new  bridge  will 
amply  suffice  for  all  possible  contingencies. 
BridoeofAllan,  N.  B.  ;\  .1.  Craig,  M.  Inst.  C.E., 
\Uh  July  1888.  J  Executive  Engineer,  P.  W.  D. 


LIMES  AND  CEMENTS. 
IL 
Sir, —  It  is  a  question  whether  the  very  fine  screening  of  gooting 
lime,  after  slaking,  does  not  deprive  it  of  some  of  its  hydraulic 
quality,  for  it  is  reasonable  to  suppose  that  those  particles  of  the 
gooting  which  contain  most  clay,  won't  slake  and  remain  in  small 
lumi)S  too  large  to  pass  through  the  screen.  Gooting  lime  is  de- 
cideiUy  only  feebly  hydraulic,  and  every  improvement  in  its  manu- 
facture that  will  jjre.serve  this  quality  should  be  encouraged. 
Slaking  the  gooting  before  screening  is  another  injurious  process  ; 


the  gooting  should  be  burned  as  free  from  ash  and  external 
impurities  as  possible,  ground  to  an  impalpable  powder  and  packed 
in  bags  and  kept  dry.  Then  only  can  an  Engineer  rely  upon  its 
setting  eventually  quite  haid  inider   water.  • 

1.  It  has  been  urged  that  the  fact  of  a  small  sample  of  100 
grains  passing  a  test  does  not  stamp  the  bulk  as  good  or  bad.  What 
are  the  results  of  experience  ?  If  10  or  12  tons  be  tested  in  the  way 
I  described,  it  will  be  found  that  any  number  of  samples  so  drawn 
will  agree  within  3%  to  4%.  The  theory  of  our  test  is  this,  if  any 
portion  of  the  lime  shews  more  than  33%  of  residue  it  is  liable  to 
rejection.  Such  a  rule  strictly  applied  would  be  unfair  ;  for  no 
matter  what  care  may  be  taken  by  the  manufacturer  to  mix  the  con- 
tents of  his  kilns,  it  is  probable  that  some  portion  may  give  10% 
more  or  less  residue.  As  a  matter  of  experience,  if  I  know  the 
locality  of  the  manufacture,  I  can  tell  off-hand  what  the  insoluble 
residue  in  an  average  specimen  is  likely  to  be. 

Not  only  this,  but  the  33%  test  has  resulted  in  our  obtaining 
lime  of  an  average  of  only  30%  residue. 

2.  I  will  disiuiss  the  discussion  of  the  efficacy  of  a  33%  test  with' 
this  remark.  Although  we  have  carefully  examined  waggons  at 
one  end  of  the  line,  it  has  occasionally  happened  that  they  have 
been  unloaded  for  the  substitution  of  bad  materials,  and  even  be- 
fore the  despatch  of  a  waggon  of  lime  an  anonymous  communica- 
tion has  resulted  in  the  detection  of  the  substitution  of  worthless 
materials  :  such  are  the  lengths  which  the  small  local  lime  maker 
is  prepared  to  go,  not  only  cheating  the  consumer,  but  also  the 
vendor  or  broker. 

3.  But  let  us  see  what  further  tricks  can  be  played  upon  the  man 
who  does  not  adopt  a  residue  test  of  some  kind.  In  those  parts 
from  which  nearly  all  the  gooting  lime  comes  which  is  used  in 
Calcutta  and  round  about,  there  are  strata  of  calcareous  earth  which 
produces  the  most  beautiful  imitation  of  good  gooting  lime  that 
can  be  imagined.  Mixed  with  bad  gooting  or  sand,  it  cannot  be 
detected  by  the  eye;  worse  than  this;  it  makes  up  into  such  a  com- 
pound as  to  inevitably  lead  even  the  experienced  man  to  select  it  in 
preference  to  honest  gooting  lime.  As  I  have  already  remarked,  the 
colors  of  gooting  limes  are  extremely  variable,  and  it  is  because 
this  adulterant  produces  a  fineness,  softness  and  color  which 
imitates  to  perfection  the  best  gooting  lime  that  it  is  so 
dangerous.  But  it  may  be  urged  that  the  practical  bricklayer 
cannot  be  taken  in  by  it.  All  I  can  say  is,  that  such  a  belief  is 
likely  to  end  in  disaster.  I  am  no  chicken,  for  I  can  score  eight- 
and-twcnty  years  of  Engineering  experience,  yet  I  am  bound  • 
to  confess  that  until  I  practised  a  residue  test,  I  was  absolutely 
in  the  dark  as  to  the  subtleties  of  the  lime  trade.  As  soon  as 
I  found  out  my  ignorance,  I  have  been  charitably  employed  in 
exposing  that  of  a  lot  of  men  who,  I  thought,  knew  more  than 
I  did. 

4.  To  this  end  I  collected  bond  fide  specimens  of  highly 
adulterated  lime,  and  concocted  a  few  of  my  own,  and  submitted 
them  to  the  eye,  nose,  and  taste  test  of  practical  men  for  opinion,  • 
It  is  melancholy  to  have  to  record  that  the  more  nearly  were 
the  true  appearances  and  good  qualities  of  gooting  limes  per- 
verted, the  more  successful  was  the  take  in.  Encouraged  by 
these  successes,  I  went  a  step  further,  I  dissolved  out  aU  the 
lime  from  good  gooting  limes,  and  collecting  the  residues, 
formed  them  singly  and  mixed  with  other  ingredients  into 
separate  heaps  and  called  in  a  jury  of  practical  bricklayers.  At 
the  riskof  being  charged  with  trying  to  impose  on  the  credulity 
of  your  readei-s,  I  must  neverthless  record  that  in  most  cases  the 
simple  residues  were  pronounced  the  best  ;  the  mixtures  the 
next,   while  the  honest  gooting  lime  was  invariably  the  worst  !  !  ! 

5.  But  perhaps  some  one  will  retort  "  that  sort  of  take  in 
may  be  possible,  but  you  cannot  possibly  conceal  the  smell  and 
taste  of  good  lime.  "  Why  not  ?  The  senses  of  taste  and  smell 
are  difl"erently  developed  in  individuals.  Let  us  see  how  we  can 
take  in  such  an  unbeliever  ;  very  simply,  a  few  bucketsful 
of  whitewash  made  from  fresh  unslaked  lime  will  impart  all 
the  bouquet  and  flavor  necessary  to  dead  lime,  sand,  or  any  other 
imitation,  to  deceive  even  his  acute  .senses.  But  he  again  may 
urge,  '•  if  you  lay  aside  deliberate  dishonesty,  you  cannot  be 
taken  in."  My  reply  is — why  lay  aside  the  po.ssibility  or  pro- 
bability of  dishonesty — when  all  experience  shews  that  if 
money  can  be  made  by  dishonest  means,  you  have  no  safety 
but  in  the  absolute  good  faith  of  your  vendor — and  even  being 
given  that,  what  guarantee  is  there  against  his  having  been 
taken  in  at  the  outset  ?  I  will  not,  liowever,  press  my  argument 
home  in  this  way,  but  will  simply  state  as  a  fact  of  my  own 
experience  that  I  have  not  been  able  to  detect  any  material 
differences  in  such  qualities  in  the  instances  of  ordinary  fresh  lime 
and  stuff  tliat  was  useless.  Lime  may  be  as  dead  as  a  door 
nail  and  yet  retain  sufficient  taste  and  smell  to  deceive  the  most 
sensitive  individual. 

6.  "  Eureka's  "  regrets  at  the  absence  of  all  pi'ovision  on  the 
part  of  Government  for  the  experimental  and  scientific  testing  of 
limes  must  be  shared  in  by  all  Engineers.  No  one  has  been 
more  hardly  hit  than  the  Goverimient  of  India  itself  by  failui-es 
in  its  public  works.  It  is  not  fair  to  say  that  the  officers  in  charge 
of  those  works  were  alone  to  blame.  Men  with  multifarious 
details  to  attend  to  cannot  find  time  for  jiroper  testing.  Whereas 
if  there  existed  a  department  to  which  specimens  could  be  sub- 
mitted, there  would  be  nothing  easier  than  for  an  inspecting  officer 
to  take  out  actual  examples  of  lime  and  mortar  from  his  works,  and 
ask    for  opinion   thereon.     I   will   venture  on  a  bold   assertion, 
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n.-.,  that  such  »  thinj'  is  selilmu,  if  ever,  done  in  any  slmpe.  Eyes, 
nose,  «ii<l  taste  ah^ne  have  been  emphtyeil  to  deal  with  the  most 
important  element  in  the  work  and  one  too  where  eyes,  nose, 
and    t)»»t«>  are   blind  lenders  of  the  blind.     In  another  way,  too, 

V  ''.t  always  be  found  for  such  a  dejMrtment.     In  the  cold 

V  oy  might  l>e  employe^!  in  exploring  and  bringing  to 
r.  ■!  ■  ::ii' difTcnnit  kinds  of  lime  stones  available  in  each  Public 
Works  Division,  and  prejiaring  the  way  for  the  innumerable 
•chemes  whi^h  the  future  will  see  inaugurated  ;  and  so  facilitate 
the  Work  of  Engineers  who  are  rei>eatedly  calletl  u|wn  to  make  esti- 
rv>'-<  in  an  unknown  country  without  any  idea  if  the  materials 
i- .   ii  hand  to  make  snch  estimates  reliable. 

Tint  says  the  general  consumer  of  lime,   "  what  am  I  to  do 
,'K«I  lime,"  or  says  the  Engineer  who   is  oblige!    to   go 
.irket  for  it,  and  cannot  possibly  test  each   consignment 
"  what  am  I  to  do  V     I  can  only  say  to  both,  "your  only  safeguanl 
lii>^  in  dealing  with   firms    of  the  highest    respectablility    who 
^  If  makers  of  all  the  lime  they  sell,  are  not  emjiloyers 

■  len,  and   are  not  in  any   sense  vendors  or  brokers — 

f  \(ierience   tells  me  that  these   vendors  and  brokers  are 

.-.  -.ically  victimiseil  as  you   would  be — if  dealing  direct 

lime  burners. 

conclusion,  I  can  only  express  a  hope  that  my  remarks 
may  open  the  eyes  of  Government  in  particular,  and  Engineers  in 
general,  to  the  very  serious  risks  they  now  run. 

R  C.  M. 


nth  tlu- 
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A  WESTERN  BENGAL  RAILWAY. 

Sir,— The  idea  of  extending  the  Oudh  and  Rohilkhand  Railway 
to  Calcutta  by  the  route  shown  on  the  map  accompanying  the 
article  and  memorandum  published  in  your  last  issue,  may  have 
originated  from  Sir  Bradford  Leslie  or  Mr.  Horai'e  Bell,  but  it 
ia  none  the  less  an  unacknowledged  compilation  from  two  schemes 
first  bronght  before  the  public  years  ago.  One,  the  Grand  Chord 
Line  of  the  Blast  Indian  Railway  from  Moghal  Serai  to  Barakur, 
and  the  other  a  Railway  proposed  by  Me-ssrs  Burn  &  Co.,  to  run 
throagh  the  Sonthal  District  connecting  Byjnath,  Nya  Doomka, 
Soori,  Cutwa,  and  Burdwan,  and  with  branches  to  Bhagulpur  and 
Mnorehedabad. 

The  so-called  direct  line  lessens  the  distance  between  Benares 
and  Calcutta  bv  19  miles,  whereas  the  Grand  Chord  Line  <lecrea8es 
the  distance  dv  60  miles.  The  map  annexed  will  shew  how 
small  is  the  deviation  in  the  new  proposal  from  the  routes  given 
in  the  old  proposals. 

The  average  cost  of  broad  gauge  Railways  in  India  of  over  200 
miles  in  length  is  Rs.  1,72,307  per  mile,  and  the  working  expenses 
are  5082  per  cent,  of  the  gross  receipts,  as  against  Sir  Bradford's 
estimate  of  cost— Rs.  90,000  per  mile  and  working  expenses  40  per 
cent,  of  gross  receints.  The  bridge  over  the  Sone  River  ia  includ- 
ed in  this  all-round  rate  of  Rs.  90,000  per  mile,  and  as  the  only 
other  Railway  bridge  over  this  river  cost  33  lakhs,  the  estimate  is 
reduced  to  about  Rs.  82,000  per  mile  for  the  rest  of  the  Railway. 
Either  these  e8timate<l  figures  are  absurdly  low,  or  the  Government 
is  largely  to  blame  for  having  sjient,  or 'permitted  to  be  spent, 
twice  as  much  as  necessary  in  constnicting  its  Railways,  and  also 
for  working  them  at  a  cost  over  25  percent,  in  excess  of  what  can 
be  done. 

Between  Gya  and  Byjnath,  fifty  miles  of  the  new  line  is  shewn 
,.  _..  ''■■'  "n^h  the  Beh'ar  mountains.  The  cost  of  this 
I-  try  gnulientii  to  crr.ss  a  rangeof  hills  2,000  feet 

1''  •" '■ ^•■lly  exceed  even  the  average  cost  per  mile  of 

o'  :   Railways.     Therefore,  taking  the  very  favorable  esti- 

"'  ''■«   Riven,   and   including    the   14    lakhs    at  Moghal 

S'  .'"few    lakhs"   of   trade  generally   robbed   from  "the 

E.  <  Railway,  the   interest  on  capital 'cost   will   probably 

not  exceed  3  per  cent,  per  annum. 

Sir  Bradford's  figures,  said  to  be  obtained  from  "the  most 
»■•■  d  information, "  make  Bengal  a  most  benighteil  pro- 
^■'  matter  of  Railways;  but  the  figures  contained  in  the 
"  '  Refjortof  the  Railways  in  India,  1886-87,"  give 
V'  ilts,  as  the  following  table  will  shew  : 


Piomca. 


PaB)*b 
Bombajr 
lUdn* 
V.A 


Sir  Bkadfoiid  Lnsuc's 


Milan  of 

B«!|w>7 

opsn. 


BqtiAre        Vo.  of 
mil.**  of      inhabi- 
territory  j  tanU  per 
permlleof    tnilo  of 
Railwij-.    lUllirar. 


I, MO 

i.ite 

I,M4 

].4S4 

I,S74 


78 
M 
M 
75 
119 


11,S47 

n,s;i 

32,«00 
44,174 


8TATISni»  OIVBN  IN  TH»  Go. 

vernment  aominibtbation 
Ukport. 


Miles  of 
Rail  way 
open. 


1,68S 
1,888 
1,478 
Z,I»7 

1,»70 


Bqtiare    I    Vo,  of 
mlled  of  1   Inhabi- 

torritoryj  tanta  p«r 
pormlloofj   mllo  of 

Railway,  i  Railway. 


03 
S5 

e« 

iS 
76 


11,187 
16,393 
11,156 
20,078 
33,8S3 


It  will  be   seen  that  in  no  single  item  are  the  figures  given  in 

th'»  •- 'dnm  on  the  new  Railway  correct. 

.  stated  that  "  WesU^ni   Bengal a  territory  of  60,000 

•qu....,  .i  with  22   millions  of  inhabitants. ..is  served  by. ..701 


miles  of. ..Railway"  only.  The  Administration  Report  must  be 
wi-ong  again  here,  (unless  the  memoi-andum  is  untruthful),  for 
it  gives  845  miles  of  Railwaj-  open  in  the  same  territoiy. 

In  exchange  for  the  traffic  to  be  taken  from  the  East  Indian 
Railway,  the  promoter  offers  the  carriage  of  the  material  and  coal 
for  the  new  line  !     A  most  magnanimous  offer  ! 

The  breaching  of  the  East  Indian  Railway  between  Luckee 
Serai  and  Moghal  Serai,  far  from  being  of  "  not  unfrequent  occur- 
rence "  has  never  occurred. 

The  last  jvii-agraph  of  the  memorandum  is  more  amusing  than 
anything  else.  The  Oude  and  Rohilkhand  and  Bengal  and  North- 
western Railways  are  now  in  keen  competition  for  the  traffic  of 
the  province  through  which  tliey  run  on  opi)osite  sides  of  the  River 
Gogra,  but  when  the  new  line  ia  constructed  provision  is  to  be 
made  for  both  to  run  on  the  same  road  bed  !  What  the  competition 
would  amount  to  then,  it  ia  difficult  to  imagine  ;  but  would  not 
such  a  proceeding  rob  the  new  W.  B.  Railway  of  a  large  amount 
of  its  estimated  47  lakhs  of  earnings,  or  is  it  part  of  the  scheme 
that  the  B  &  N.  W.  R.  Co.  is  to  simply  carry  its  own  less  than 
1 0,000  tons  per  annum  of  produce  sent  to  Howrah,  with  an  un- 
derstanding that  no  other  traffic  is  to  be  picked  up- 
on the  way.  Besides  the  B.  &  N.  W.  R.  is  about  65  miles 
away  from  the  nearest  point  (Gya)  of  the  proposed  Railway,  and 
this  length  of  line  required  will  either  have  to  include  a  bridge 
over  the  Ganges  between  Paleza  and  Digha  GhSts,  or  else  the 
present  and  expensive  method  of  transhipment  will  still  have  to 
be  adhered  to.  The  distance  to  Cvlcutta  from  Bankipore 
would  be  nearly  40  miles  more  by  the  new  Railway  than  by  the 
present  route. 

Altogether,  Sir  Bradford  Leslie's  memorandum  exhibits 
a  strange  misrepresentation  of  figures,  a  totally  inadequate 
estimate  of  cost  and  working  expenses,  a  verv  liberal  and  unwar- 
rantable estimate  of  traffic,  a  fair  amount  of  plagiarism,  and  one 
or  two  suggestions  savoring  more  of  the  ridiculous  than  the 
sublime. 

F.  P. 

Augmt  13,  1888. 


STRAY  NOTES  FROM  SCOTLAND. 

Sir, — Some  notes  of  home  matters  in  North  Britain  may  not 
be  devoid  of  interest  to  your  readers.  Our  Exhibition  has  beea 
a  great  success,  I  mean  the  latest.  We  expect  the  Queen  on  23rd 
August  to  inspect  it. 

We  are  busy  arranging  for  the  approaching  visit  of  the  Insti- 
tute Naval  Architects,  the  meetings  will  take  place  on  24th,  25th, 
26th  and  27th  of  this  month.     Two  local  jiapei-s  will  be  read. 

(1)  On  "Recent  and  Projected  Improvements  on  the  River 
Clyile,"  by  James  Dear,  c.e. 

"(2)  On  "  The  First  Century  of  the  Marine  Engine,"  by  Henry- 
Dyer,  Esq.,  M.A.  The  other  papers  will  deal  with  Yachts,  Copper 
Pipes  for  Marine  Engines,  Steam  Trials,  High  Explosives,  &c. 
We  have  formed  a  large  Reception  Committe  and  have  arranged 
a  series  of  excursions  to  works,  and  on  27th  one  to  "  Inverary  " 
by  the  lona.  The  "  Iron  and  Steel  Institute"  meet  this  year 
in  Edinburgh  in  August,  and  as  one  of  their  excursions  is  to, 
Glasgow,  to  see  the  International  Exhibition,  a  Reception  Com- 
mittee has  been  formed  to  entertain  the  visitors  on  the 
24th  August. 

Glasgow  is  receiving  a  number  of  visitations  from  Societies  this 
year,  as,  besides  those  mentioned,  there  are  the  Society  of  Chemi- 
cal Industry,  the  Highland  and  Agricultural  Society,  The 
Medical  Society,  North  British  Association  of  Gas  Managers, 
the  Society  of  Librarians,  &c.,  (the  first  named  Society  has  now 
held  its  meetings). 

I  am  afraid  the  Indian  workers  and  attendants  at  our 
Exhibition  must  feel  the  cold  dreadfully,  as  the  weather  has  been 
abnormally  cold  for  the  season  ;  the  average  temperature  of 
June  here  having  been  the  lowest  for  the  last  ten  years. 

The  Citi/  of  New  York;  the  largest  steams  in  tlie  world 
after  the  (rrcat  Eastern,  is  now  nearly  ready  to  leave  the 
Clyde  for  her  station  lietween  Liverpool  and  New  York.  The  Citif 
of  Paru,  a  sister  ship,  will  likely  be  launched  in  August  ;  they 
are  twin  screws,  working  up  to  about  20,000  I.  H.-P. 


GLA.SOOW  ;  July  16,  1888. 


M.  J.  W. 


ARGENTIC-GALENA  LODES  OF  MYSORE. 

Sib, — The  earliest  notice  of  the  occurrence  of  silver  in  Mysore 
is  to  be  found  in  the  Jaimini  lihdrata,  a  Canarese  poem,  by 
Lakshniisa,  descriptive  of  the  great  Asvamedlia  or  horse  sacrifice 
undertaken  by  the  Yudishtliira.  Babhruvahana,  the  son  of 
Arjuna,  reigned  in  Manipur  (Chamrajnagar,  Mysore),  and  of  his 
wealth  it  is  said  :  "  Many  tho\isanda  of  chariots  were  employed 
in  bringing  in  the  revenue  in  gold  and  xilver."  This  Prince  was 
in  alliance  with  the  Nagas,  a  powerful  i-ace  inhabiting  the 
mountainous  country  to  the  west  of  Mysore,  where  there  were 
minen  of  gold  and  silver. 

Pliny  (A.D.  77)  s|)eaka  of  the  country  of  Nareaj  as  containing 
numerous  mines  of  gold  and  silver.  It  ia  thought  that  by  the 
country  of  the  Nareas  the  Nairs  of  Malabar  were  meant,  but  with 
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more  probability  the  country  of  the  Nagas, — the  liigh  regions  of 
the  Western  Ghauts  more  likely  to  contain  mineral  deposits,  than 
the  alluvial  plains  of  Malabar  inhabited  by  the  Nairs,— was 
referred  to. 

The  singular  absence  of  all  traces  of  a  silver  coinage  in  Mysore, 
until  vei'y  recent  times,  has  been  ])ointed  to,  as  evidence  of  the 
scarcity  of  this  metal  in  the  Province,  but  that  this  fact  means 
more  than  that  silver  was  not  used  for  coinage,  is  yet  to  be  proven. 
Many  localities  in  Mysore  .still  bear  the  C'anarese  name  of 
Belli-Betta  (silver  hill),  and  here  there  are  undoubted  traces  of 
mining,  in  the  sha])e  of  old  shafts  and  drives,  and  in  extensive 
clumps  of  metalliferous  gangue,  adjacent  to  these  workings  ;  but 
whether  the  metal  sought  for  was  silver,  has  not  3'et  been 
substantiated. 

Ainslie  states  that  Captain  Arthur  discovered  this  metal  in 
small  qviantities  in  Mysore,  both  in  its  native  state,  in  thin 
plates  adhering  to  some  specimens  of  gold  crystallized  in  minute 
cubes,  and  mineralized  with  sulphur,  iron  and  earthy  matter, 
forming  a  kind  of  brittle  sulphuretted  silver  ore  (Rice's  Gazetteer, 
Mysore,  Vol  I.,  page  17). 

Belli-Betta,  in  the  Attikuppa  taluq,  where  there  are  numerous 
old  mines,  is  reputed  to  be  immensely  rich  in  ores  of  silver,  but 
Mr.  Bruce  Foote,  Superintendent,  Geological  Survey  of  India,  who 
visited  this  locality  in  the  early  part  of  last  year,  was  unable  to 
find  the  slightest  trace  of  any  ore  of  silver. 

Tradition  pointed  to  Belligudda,  in  the  Chitaldroog  taluq,  as 
having  been  worked  by  the  ancients  for  silver,  but  here,  too, 
Mr.  Bruce  Foote  was  unable  to  find  any  silver.  He  says, 
"  Belligudda  is  a  fine  hill  lying  some  five  miles  .south-east  of 
Chitaldroog,  on  the  western  Hank  of  which  are  four  large 
open  pits,  and  several  small  shafts  and  galleries  sunk  in 
clay  schi.st,  in  order  to  extract  copjjer  ore,  which  occurred 
there  in  the  form  of  malachite  or  green  carbonate  *  *  *  A  few 
fi-agments  of  quartz  with  small  particles  of  rich  malachite  were 
picked  out  of  the  attle  tipped  down  the  very  steep  side  of  the 
hill,  but  no  trace  of  any  other  ore  or  metal  could  be  discovered 
after  very  careful  search. "  Since  Mr.  Bruce  Foote's  visit,  this 
neighbourhood  was  carefully  examined  on  behalf  of  the  London 
Exploration  and  Mining  Com]iany,  to  whom  the  Government  of 
Mysore  had  granted  the  right  of  selectinu  a  square  mile  of  land, 
for  gold-mining  purposes ;  while  prospecting  for  gold,  several 
quartz-reefs  rich  in  galena  were  discovered,  and  it  is  to  a  descrip- 
tion of  these  reefs  that  this  letter  is  more  particularly  confined. 

Chitaldroog  (N.  L,  14°15',  E.  L.  76°  29'),  one  of  the"  most  famous 
of  the  many  hill-fortresses  of  South  India,  gives  its  n mie  not  only 
to  the  taluq  in  which  it  was  situated,  but  also  to  the  northern- 
most of  the  eight  districts  into  which  Mysore  is  divided.  The 
whole  of  this  district  is  traversed  from  south  to  north  by  the 
central  band  of  the  Dharwar  rocks,  described  by  Mr.  Bruce  Foote 
{LteconU,  Geological  Survey  of  India,  Part  2,  Vol.  XXI).  This 
band  is  divided  into  two  bi-anches  near  the  town  of  Chitaldroog, 
by  the  intrusion  of  a  tremendous  upheaval  of  porphoritic 
granite,  traceable  in  low  ridges  and  isolated  peaks  as  far  as 
north  Hucliangi  Durga,  in  the  Bellary  District,  while  the  schistose 
series  continue  also  in  a  northerly  direction  till  lost  in  the  Dharwar 
country. 

The  hills  forming  the  eastern  boundary  of  the  taluq  consist  of 
hornblendic,  chloritic,  micaceous,  hrematite  and  argillaceous  schists 
associated  with  massive  diorite.  The  general  strike  of  these  rocks 
is  a  little  to  the  west  of  north,  but  subsequent  volcanic  action, 
recognised  in  the  presence  of  numerous  lava  dykes,  appears  not 
only  to  have  rent  and  split  up  the  granite  hill  of  Chitaldroog,  but 
to  have  so  contorted  and  folded  the  schist  series  as  to  make  it 
difficult  to  determine  the  run  and  dip  of  these  rocks  with  any 
exactitude.  To  such  volcanic  action,  too,  is  probably  due  the 
highly  metamorphose  condition  of  the  quartzite  becls  occurring 
here,  and  it  is  easy  to  mistake  the  white,  chrystaline  ridges  of  this 
material  for  true  quartz  reef.'». 

Numerous  quartz  veins,  from  a  few  inches  to  many  feet  in 
thickness,  and  varying  in  color  from  milky  wliite  to  a  blue-black, 
traverse  these  Dharwar  rocks  in  a  north-north-westerly  direction, 
apparently  in  the  same  general  run  as  the  country  rock.  On  the 
hill-sides  the  reefs  are  easily  traceable  from  their  outcrops,  but  in 
the  valleys  they  are  lost  in  the  outspread  of  black-cotton  soil. 
That  portion  of  the  schistose  band  lying  some  four  miles  north 
of  the  town  of  Chitaldroog,  and  near  the  village  of  Gonur,  was 
examined  by  Mr.  Bruce  Foote,  who  found  gold  in  quantity  in  the 
alluvium,  but  was  unable  to  find  a  trace  of  it  in  the  reefs  lie  tested. 
The  result  of  his  gold-washings  was  so  good,  that  he  considers  this 
tract  one  of  the  most  promising  he  has  seen  in  Mysore.  The 
southern  extension  of  this  band  at   Belligu<lda,   seven  'miles   from 

t  Gonur,  was  also  visited  by  him,  and  he  believes  that  malachite, 
green  carbonate  of  copper,  was  the  ore  sought  after  here.  Mid- 
way between  these  two  localities,  galena  has  been  discovered  in 
three  separate  reefs. 
Near  the  llfjth  mile-stone  of  the  Bangalore-Harihar  highroad, 
and  about  a  hundred  yards  south  of  the  road,  is  an  out-crop  of 
<inartz  traceable  for  about  a  furlong  or  so.  The  reef  here  is  about 
2  feet  wide,  and  of  a  milky  white  appearance.  Tlie  galena  occurs 
in  shoots  or  chimneys  in  the  body  of  the  quartz,  nearer  the  foot 
wall  of  the  reef.  (Clusters  of  steel-grey  crystals  of  the  ordinary 
ouVjical  system,  making  lumps  the  size  of  one's  fist,  are  frequently 
met  with,  while  .small  nodules  of  finely  granular  varieties  are  not 
uncommon.     Mixed  with  the  galena  are  specks  of  copper  pyrites 


and  green  carbonate,  and  occassionally  inclusions  of  plumbic 
carbonate  (white-lead  ore).  At  the  121st  mile,  and  near  the 
village  of  Kunchinal,  is  a  second  reef,  somewhat  wider  than  the 
first-mentioned.  The  ore  here  occurs  in  narrower  shoots,  is  of  a 
steel-blue  colour,  and  highly  impregnated  with  copper,  which 
stains  the  whole  bulk  of  the  quartz  and  gives  it  the  appearance 
of  i)oor  nialachite.  Apparently  the  reef  has  been  here  worked 
by  the  ancients,  as  several  shafts  and  open  cuts  are  still  in 
existence  behind  the  village  of  Kunchinal,  and  numerous  small 
shafts  on  the  hill-side,  about  a  mile  north  of  the  village.  Both 
the  reefs  described  are  on  the  eastern  slope  of  the  Jogi  Mattes 
range  of  hill.s,  while  the  third  reef  is  on  the  western  slo|)e  of 
the  hills,  and  near  the  town  of  Chitaldroog.  Here  also  the  quartz 
is  of  a  milky  white  colour,  streaked  with  layers  of  chlorite. 
The  gangue  is  extremely  rich,  containing  nearly  one-third  of  ore, 
but  the  reef  is  small,  averaging  not  more  than  a  foot  in  thickness. 
The  ore  is  finely  granular  and  distributed  in  patches  throughout 
the  quartz,  and  is  remarkably  rich  in  silver,  assaying  as  high 
as  200oz.  of  silver  to  the  ton.  Samples  of  ore  from  all  three 
reefs  were  sent  to  London,  and  assayed  there,  with  widely 
different  results.  All  shewed  silver  in  varying  proportions?  some 
samples  extremely  high,  others  very  poor,  yet  all  worth  working 
if  the  ore  can  be  had  in  quantity.  More  carefully  selected  samples 
have  been  again  forwarded  for  assay,  but  the  results  are  not  yet 
forthcoming.  It  is  known  that  silver  is  invariably  associated 
with  galena,  probably  as  a  sulphide,  and  the  easy  extraction  of 
this  metal  from  the  lead,  makes  it  possible  to  profitably  treat  ores 
containing  as  little  as  'OOo  per  cent,  of  silver.  Gold  also  is  of 
constant  occurrence  in  ores  of  lead,  and  two  of  the  samples 
sent  from  the  third-mentioned  reef,  not  only  contained  a  high 
percentage  of  silver,  but  an  apjireciable  quantity  of  gold. 

At  present  nothing  more  than  a  superficial  examination  of  the 
reefs  has  been  made,  but  negotiations  are  now  being  made  with 
the  Mysore  Government,  and  it  is  hoped  that  very  shortly  deep 
piospecting  and  a  thorough  examination  of  the  locality  will  deter- 
mine whether  these  ore-deposits  are  worth  working  or  not. 

A.  Mervts- Smith,  m.  s.  .\. 

[  In  this  connection  it  may  be  of  interest  to  note  that  while  recently 
carrying  out  some  excavations  on  the  site  of  the  ancient  city  of 
Chandravivlee,  near  the  town  of  Chitaldroog,  Mr.  Smith  unearthed  a 
number  of  lead  coins. — Ed.,  /.   E.] 
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HIGH  COURT,  CALCUTTA. 

OrR  illustration  this  week  represents  the  Higli  Court 
of  Calcutta  as  seen  from  a  position  in  front  of  the  Town 
Hall.  This  building  is  interesting  not  only  as  being  the 
great  tribunal  of  justice  in  the  province  of  Bengal,  but 
architect urally  as  one  of  the  verj-  few  Gothic  structures 
in  the  City,  and  const nictionally  as  one  in  which  stone 
was  largely  used  as  a  building  inaterial. 

In  plan'it  forms  a  rexitangular  block  with  a  quadrangle 
cut  out  from  the  centre:  a  verandah  runs  all  round  over- 
looking the  courtyard  ;  and  the  south  face,  seen  in  the 
illustration,  is  also  protected  by  a  wide  verandah.  The 
building  is  a  three-storied  one,  the  middle-floor  being 
devoted  to  the  Court  Rooms,  Judges'  Chambers,  Bar 
Librarj',  &rc 

Architecturally  the  building  is  based  upon  the  Italian, 
rather  than  the  purer  forms  of  English-Gothic — the 
general  treatment  being  fairly  good.  The  tower  which 
IB  placed  in  the  middle  of  the  south  face  has  several  good 
features  as  regards  detail,  but  it  certainly  has  the  appear- 
ance of  ha^^ng  sunk  fathoms  into  the  ground.  No  doubt 
this  un.satisfactory  result  is  due  to  some  "  cheese-paring  " 
which  one  of  our  former  responsible  advisers  was  ignorant 
enough  to  recommend.  The  building  covers  an  area  of 
just  over  100,000  superficial  feet,  and  cost  18  lakhs  of 
rupees. 

It  has  on  several  occasions  formed  the  subject  of 
alarmist  reports  among  the  public  owing  to  the  decay  of 
some  of  the  stonework  in  the  groins  and  piers.  A  certain 
amount  of  shoring  and  pinning  has  been  resorted  to,  and 
parts  have  been  examined,  strengthened  and  replaced. 
This  experience  on  a  large  scale  may  be  said  to  have 
settled  the  fete  of  stone  as  a  building  material  in 
Calcutta. 

NOTES  ON  NAVIGATION. 

By  a.  Ewbaxk. 

IV. 

Now  let  us  consider  the  eiiuator  not  as  being  a  curved 
line,  but  as  a  plane  circular  area  enclosed  by  that  line. 

From  the  point  A  in  the  rhumb  line  M  A  B  G  draw 
A  A'  normal  to  the  equator,  and  to  meet  the  equator  in 
A  A'.  Similarly  draw  B  B'  and  G  G'.  If  we  do  this 
with  ever}'  point  in  that  part  of  the  rhumb  line  which 
is  north  of  the  equator,  we  get  in  the    plane  circular  area 

of  the  equator  a  certain  spiral  curve  MA'  B'  G' 

Let  P'  be  the  centre  of  the  earth,  so  that  P'  bears  the 
flame  relation   to  P  as  does  A'    to   A.     Then  the  .sjjiral 

M  A'  B'  G' will  circle  round  P"  and  will  contin\ially 

approach  it.     The  curve  M'  A'  B'  G' is  called  the 

projection,  or — to  be  more  precise — the  orthogonal  projec- 
tion on  the  equator,  of  the  rhumb  line  M  A  B  G. 

Such  a  projection  would  not  be  suitable  for  map- 
making,  because  the  land  or  water  near  the  north  pole 
U  fairly  represented  in  the  projection,  while  spaces  of 
and  or  water  near  the  equator  are  con.siderably  reduced. 

The  projection,  however,  may  be  useful  when  we  only 
desire  Ut  study  the  geometrj'  of  curves  on  the  sphere. 
If  from  P  we  draw  meridians  P  M,  P  A,  P  B,  &c.,  at  equal 
angles  or  equal  differences  of  longitude  these  in  the 
projections  become  straight  lines,  P'M,  P*A',  P'B',  &c., 
making  equal  angles.  In  this  case  a  curved  line  projects 
inU*  a  straight  line.  Generally  a  curved  line  projects 
into  a  curved  line.  Generally  also  if  on  the  sphere  we 
have  two  equal  angles,  the  angles  in  the  projection  will 
not  be  efjual. 

If  two  curves  touch  on  the  sphere  they  will  give  touch- 
ing cuncs  in  the  projection.  But  two  curves  may  touch 
in  the  projection  without  their  original  curves  touching 
on  the  sphere. 

For  example,  let  M  be  a  point  on  the  e<piator,  and  M  N 
a  diameter.     Through  M  N  draw  any  great  circle  M  K 


N  L.  We  may  suppose  K  and  L  to  be  the  vertices  of 
this  circle.  It  will  in  the  projection  become  an  ellipse, 
M  N  will  be  the  major  axis,  and  K'  L^  the  minor  axis. 
Moreover,  the  ellipse  will  be  inscribed  in  the  equator. 
The  ellipse  will  touch  the  equator  at  M  and  N,  although 
the  original  circle  cuts  the  great  circle  of  the  equator. 

Fig.  7. 


These  points  are  illustrated  in  fig.  7.  M  Q  N  is  the 
equator,  and  M  K  N  L  is  that  ellipse  which  represents 
the  original  great  circle.  The  letters  are  loft  unaccented. 
Thus   P   in   the   figure   is    the   projection   of  the   north 

pole. 

From  M  on  the  sphere  draw  towards  the  north  pole 
such  a  rhumb  line  as  shall  start  north  of  the  great  circle 
M  K.  This  rhumb  line  will  keep  north  of  M  K,  and 
after  an  unlimited  number  of  circuits  it  will  reach  a 
point  consecutive  to  the  north  pole. 

In  the  figure  we  shew  only  one  circuit  M  A  H  R  S  T. 
At  the  point  T  the  curve  does  not  proceed  to  X.  It 
passes  in  the  direction  T  Y,  and  makes  continual  revolu- 
tions round  P. 

Let  us  now  start  from  T  and  proceed  in  the  direction 
T  S  R  G.     Thus  in  time  we  again  reach  M. 

If  we  continue  our  path  along  the  rhumb  line  we 
cross  the  equator.  Here  the  rhumb  line  has  its  point  of 
inflexion,  and  thereafter  it  gradually  nears  the  .south 
pole  by  an  unlimited  number  of  (]uasi-circuits. 

This  south  part  of  the  rhumb  line  may  also  be  pro- 
jected on  the  equator,  and  thus  we  obtain  the  portion 
M  J  R  X  T.  This  projection  meets  the  projection  of 
the  north  part  of  the  rhumb  line  at  R  and  at  T  and  at 
other  points  not  shewn  in  the  figure.  These  other  points 
are  between  R  and  T.  The  curve  we  are  now  follo\ving 
in  reaching  T  proceeds  towards  Z. 

If  we  endeavour  to  represent  many  turns  of  the  rhumb 
line,  our  figure  becomes  complicated,  unless  it  is  drawn 
on  a  large  scale  and  with  extreme  care.  Orthogonal 
projection  does  not  preserve  the  original  relations  be- 
tween angles.  Thus  in  fig.  7  we  must  not  expect  to  find 
any  constant  angle  corresponding  to  the  parameter  y  of 
the  real  rhumb  line. 

We  may  use  the  projection  of  fig.  7  to  answer  the 
following  (]ucstion.  We  are  given  a  complete  rhumb 
line — that  is,  we  have  the  series  of  spiral  turns  in  each 
hemisphere.  It  is  required,  if  possible,  to  draw  a  great 
circle  on  the  sphere  which  shall  nowhere  meet  the  rhumb 
line.  If  the  projection  of  such  a  circle  is  made,  we  shall 
have  possibly  that  part  of  the  projection  which  is  on  the 
right  of  P,  escaping  the  rhumb  line. 

But  that  part  of  the  projection  of  the  unknown  circle 
which  passes  left  of  P  must  encounter  M  J  R  and  M  A 
R.  If  this  part  of  the  projection  of  the  circle  belongs  to 
the  northern  half,  we  see  that  the  original  circle  must  be 
cut  by  the  northern  part  of  the  original  rhumb   line,  and 


August  18,  '88.] 


INDIAN  ENGINEERING. 


135 


if  this  part  of  the  projection  of  the  circle  belongs  to  the 
southern  half,  we  shall  on  the  sphere  have  the  southern 
half  of  the  rhumb  line  ready  to  meet  it.  It  would  not 
te  so  simple  to  answer  this  question  mthout  the  aid  of 
■our  projections. 

Fig.  8. 


We  may  now  investigate  a  formula  which  shall  give 
ais  the  parameter  y.  In  Hg.  8,  A  and  B  are  given  points 
on  the  earth  between  which  we  wish  to  run  a  rhumb  line. 
{This  rhumb  line  is  A  X  B.  It  will  pass  south  of  the  circle 
A  SB. 

E  Q  =  X 1  =  longitude  of  A. 
as  we   may   conveniently  measure  longitudes   from    the 
point  E  where  B  A  meets  the  equator. 
E  R  =  X„=longitude  of  B. 
Q  A=ii=latitudeof  A. 
RB=i„=  latitude  of  B. 
X  is  any  point  on  the  rhumb  line  between  A  and  B. 
E  Y =3/  =  longitude  of  X. 
Y  X= 03= latitude  of  X. 
The  angle  P  A  X  is  the  parameter  y. 
If  T  be  a  point   on   the   rhumb  line   and  near  to  X 
P  X  T  also  equals  y  =  P  T  B. 

The  latitude  of  T  =  K  T  =  K  M  +  M  T  =  X  Y+M  T 
=  x+Sx. 
where  §  x  denotes  a  small  increment  of  x. 

At  present  all  the  arcs  are  reckoned  in  circular  measure 
and  not  in  degrees. 

Y  K  =  ^  y  =  increment  of  longitude  as  we  pass  from 
X  to  T. 

X  M  T  is  a  small  right  angled  triangle.  As  the  sides 
are  small  we  treat  it  as  a  plane  triangle.  The  length 
of  the  arc  X  M  =  Y  K  Cos  Y  X  =.  Y  K  Cos  x. 


Thus     Coty  = 


Sx 


TM 


MX       SyCosx 


0  x 

X 


Or52,Coty  =  ^ 

This  equation  we  integrate  between  the  limits  \„  and 
Xj  for  y,  and  l„  and  ij  for  x. 
Thus 

(X„— \i)  Cot  y  =  log  (tan  Z^+sec  Zj)— log  (tan  Z,  + 
secii). 

The  logarithms  here  are  Napierian. 

The  right  hand  member  may  be  written  in  other  ways. 

Thus  we  may  write  it 

log  tan  l^+SQcl^ 


tan  ij+sec  l^ 
We  shall  thus  have 

(X,-X,)  Cot  y  =  log  *^"   /.+secL 


tan   ij+sec  ij 
We  may  also  remember  that  if  ^  be  any  angle 


(7) 


,        o  ,  a      Sin  B+\ 

tan   ^H-sec  ^  =  ttj^J- 


CosjS 


Cos==|+Sin^^+2Sin^Cos| 


Cos- 4 -Sin 2^ 


Cos  I -Sin  I 

=  tan  (45°+^) 

Thus  we  may  write 

tan  (45°+^2^) 
(Xj  -Xi)  Cot  y  =  log -^ Y^— 

tan(45°+2j 

For  analytical  investigations  we  may  use  either  (7)  or 
(8).  For  numerical  calculations  (8)  is  the  more  con- 
venient. 

But  for  numerical  calculations  we  may  conveniently 
introduce  common  logarithms  into  our  equation.  And 
while  doing  so  we  may  also  express  the  longitudes  in 
degrees. 

Into  the  right  hand  member  of  (8)  we  must  by  the 
theory  of  logarithms  introduce  the  factor  p  where  f  = 
2-3026  approximately.  Into  the  left  hand  member  we  musfc 


(8) 


TT 


introduce  the  factor  =-^jl  •    Thus  (8)  becomes 


(X%-X%)Coty=i^log,o 


tan 


tan 


(45'+|) 


(9) 


In  our  next  paper  we  shall  illustrate   the  use  of  (9) 
by  some  numerical  examples. 


NOTES  FROM  HOME. 


(From  our  own  Correspondent.) 

The  disputes  which  have  existed  for  some  time  between 
the  Brighton  and  the  South-Eastern  Railway  Companies  are 
announced  now  to  be  at  an  end.  The  public  being  assured 
that  agreements  have  been  ratified  between  them  by  which 
peace  is  secured.  This  information  will,  no  doubt,  be  heartily 
welcomed  by  the  proprietors  of  both  Companies,  putting  an 
end  to  a  state  of  things  whicli  should  never  have  found  place 
in  Railway  administration,  and  which  most  seriously  affected 
the  prospects  of  both  the  Companies.  The  several  managers 
will  now  be  able  to  devote  their  entire  energy  to  the  develop, 
ment  of  their  existing  business  and  the  improvement  of  their 
respective  systems. 

The  contract  for  the  main  buildings  of  the  Impe  rial  Insti- 
tute has  been  let  to  Messrs.  Mowlen  and  Co.  for  £142,800, 
exclusive  of  the  central,  eastern  and  western  towers,  for 
which  a  subsequent  contract  has  been  taken  by  the  same 
firm.  The  foundations  for  the  main  buildings  were  completed 
in  May  last  at  a  cost  of  £6,000.  It  appears  from  the  Report 
read  at  the  recent  meeting  of  the  Organizing  Committee, 
that  the  actual  funds  now  available,  exclusive  of  subscriptions 
from  the  Indian  Empire  and  which  are  temporarily  invested 
there,  amount  to  £310,000. 

The  Manchester,  Sheffield  and  Lincolnshire  Railway  Com- 
pany again  have  had  the  misfortune  to  head  the  list  of 
accidents,  having  had  the  most  serious  one  that  has  occurred 
this  year.  In  this  case  four  persons  have  been  killed  owing 
to  the  breaking  of  an  axle  on  a  train  running  between 
Manchester  and  Guidebridge,  and  near  the  latter  place.  It 
appears  that  the  train  ran  in  this  state  about  500  yards  and 
then  came  into  collision  witli  a  goods  engine.  This  distance 
should  liave  been  sufficient,  had  there  been  proper  communi- 
cation between  passengers  and  guard,  and  an  efficient 
automatic  continuous  break  in  use,  to  have  pulled  up  the  train. 

The  Municipal  Engineers  held  their  Annual  Meeting  in 
London  at  the  Institution  of  Civil  Engineers  on  three  days  of 
last  week.  It  was  the  largest  meeting  of  the  Association 
that  has  ever  been  held.  On  this  occasion  the  following 
papers  were    read  :     "  Ten  Years'  Experience  of  the  Shone's 
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S_vst«>m,"  hv  Colonel  Jones,  r.k.  ;  "  The  Average  Jleter  System. 
by  t;.  K.  Strachan  ;"  "Baik  Streets,  Lanes  and  Alleys,"  by  H. 
U.  MoKie  ;  "  Electric  Firealmnis,"  by  T.De  C.  Meade,  and 
"  Tlie  Purification  of  Sewage  by  Electricity,"  by  "\V.  Webster, 
v.as. 

Very  intereeting  \Tsit8  were  j>ajd  to  the  Lucigen  Light  Works, 
where  the  process  for  the  production  of  the  light  by  the  use 
of  creosote  oil,  crude  petroleum  or  over  heavy  hydrocarbons 
by  means  of  compressed  air  in  a  special  form  of  lamps,  win 
•hewn.  The  Oxygen  Works  and  the  New  Battersea  Bridge 
Works  were  also  visited,  and  on  the  third  day,  the  memberg 
proceeded  down  the  river  to  inspect  the  works  now  iii 
progren  at  the  northern  outfall  at  Barking.  These  worka 
consist  of  precipitation  tanks  and  sludge  stores,  from  which 
the  residue  will  be  put  on  boardship  and  t^tken  out  some 
distance  from  the  mouth  of    the  river  and   there   discharged. 

Dr.  Richardson,  of  "  Hygiea  celebrity,"  delivered  an 
•ddrOH  entitled  "  the  Storage  of  Life  as  a  Sanitary  Study  "  at 
the  twelfth  anniversary  meeting  of  the  Sanitary  Institute  of 
Great  Britain,  which  was  held  last  week  at  the  Royal  Insti- 
tution at  Albermarle  Street,  in  which  he  urges  the  necessity; 
of  good  sanitation  and  of  observing  the  precepts  of  sanitary 
science  as  a  great  aid  to  the  prolongation  of  life.  j 

Professor  Roscoe's  Report  on  the  deodorization  of  thei 
London  sewage  has  now  been  publislied.  This  document  is., 
received  with  a  large  amount  of  interest,  as  it  has  been  looked 
npon  as  a  suppressed  criticism  on  the  plan  adopted  by  the 
Board  in  dealing  with  the  sewage,  as  it  is  intended  to  do  with 
chemicals  at  the  new  works  at  Barking.  Sir  Henry  has 
arrived  at  the  conclusion  that  the  use  of  chemical  deodorants' 
ought  to  be  regarded  only  as  a  temporary  expedient,  and 
that  sooner  or  later  the  sewage  must  either  be  filtered  through 
land  or  be  discharged  into  the  estuary  at  a  point  not  higher 
than  the  sea  reach. 


BURMA 


(From  our  own   Correspondent. ) 

From  the  Burma  State  Railway  Financial  Accounts,  just 
completed  for  the  year  1887-88,  we  learn  that  the  savings  on 
the  direct  capital  outlay  is  5-24  per  cent,  and  5-16  per  cent  on 
capital  charges,  direct  and  indirect.  The  net  earnings  are 
given  as  Rs.  14,97,670,  against  Rs.  11,68,558  in  1886-87, 
and  the  net  receipts  Rs.  15,52,00-3,  against  Rs.  11,84,132 
in  the  previous  year.  These  favorable  results  are  by  no 
means  attributable  to  the  Railway  Administration,  but 
to  the  marked  improvement  of  the  traffic  since  the  pacifica- 
tion of  the  country,  and  the  large  quantity  of  Government 
stores  conveyed.  The  above  items  are  only  the  outcome  of 
traffic  conducted  on  333  miles  of  the  open  line. 

So  far  these  figures  are  very  satisfactory,  but  for  the  grave 
error  made  in  estimating  the  Budget  Assignment.  The 
original  Budget  Grant  was  estimated  at  Rs.  31,65,000, 
which  amount  was  since  revised  to  Rs.  33,00,000,  and  again 
further  supplemented  by  Rs.  50,000.  This  objectionable 
dilTf-rence  of  Rs.  1,8.5,000  certainly  reflects  discredit  on  the 
Railway  Administration,  more  so  when  we  learn  that  no  special 
items  are  set  down  to  any  unforeseen  expenditure. 

At  a  special  meeting  recently  held,  comprising  the  prin- 
cipal Railway  officials,  and  a  select  number  of  the  leading 
merchants,  it  was  decided  that  tiie  Traffic  Manual  be  revised, 
and  the  traffic  rates  be  reduced  on  certain  goods  ;  advantage 
will  also  be  taken  of  in  improving  certain  rules  and  making 
the  edition  complete,  so  as  to  meet  the  requirements  of  the 
Mandalay  extension. 

In  your  issue  of  the  14th  July  an  enquirer,  "Hot  Air," 
wanti  a  description  of  a  hot  air  engine,  and  the  way  it  works. 
V  'lo  engine  herein    described    will    suit  his  purpose, 

'hfiffi  ore    many  types    of  engines    extant    for  the 
]  1  of  hot  air,  I   Ijelieve  that  a  more  durable  and  eco- 

1.  ^  iratns  do«'s  not  exist  than  Gibb's  Hot  Air  Cylinder 

and  iJrying  Apparatus,  now  in  use  in  one  of  the  largest  rice 
mills  in  this  City.  We  are"  aware  that  perhaps  in  no  place  in 
India  is  the  damp  so  lasting,  and  the  effects  so  destructive 
as  in  Burma  The  capabilities  of  this  particular  contrivance 
in  keeping  the  spacious  mill  rooms,  with  enormous  quantities 
of  grain,  quite  dry,  is  a  sufficient  guarantee  of  its  claim  and 
usefulness  in  this  direction.  Unlike  hot  air  engines,  of  which 
mrwt  are  known,  it  is  very  simple.  The  cylinder  is  self-con- 
tained on  a  brick  box  constructed  for  the  purpose,  where  coke 
is  burnt  :  this  box  also  serves  the  purpose  as  a  flue,  and 
tak(»  in  the  waste  heat  from   any   operation  carried  on  in  the 


vicinity.  Aided  by  a  compound  wrought-iron  fan  which 
draws  waste  heat  from  a  distance  of  100  feet,  the  hot  air 
passes  along  connecting  tubes,  on  which  are  the  smoke  chimney 
and  ^alve,  and  the  thermometer  and  pyrometer,  into  the 
cylinder.  In  this  instance  there  are  two  cylinders,  each  of  9  feet 
in  length,  connected  by  flanged  rings  (but  we  believe  that 
they  can  be  had  to  meet  any  requirement).  From  looking  at 
the  appliance  it  is  quite  patent  that  an  adjuster  or  regulator, 
according  to  the  quantity  of  heat  required,  is  all  the  connection 
needed  with  the  source  of  supply.  This  excellent  appliance 
has  been  found  to  suit  the  multifarious  requirements  admir- 
ably, and  has  been  in  use  for  the  past  three  years. 

The  engines  of  the  S.S.  Rangoon  have  become  disabled, 
and  she  is  now  undergoing  repairs  at  Dalla  Dockyard.  These 
repairs  will  only  be  of  a  temporary  nature,  to  enable  her  to 
proceed  to  Calcutta  to  refit  with  new  engines.  The  machi- 
nery, although  old,  might  have  served  for  some  time  to  come  ; 
as  from  the  nature  of  damage  sustained,  i.e.,  shrinkage  of  the 
boiler  tubes  causing  excessive  leakage,  it  would  appear  that 
the  accident  was  caused  by  allowing  the  water  in  the  boiler 
to  run  too  low,  and  when  in  a  heated  state,  cold  water  was 
pumped  in,  thus  disabling  the  steaming  power  of  the  vessel. 

The  decided  advantage  of  fitting  sea  going  vessels  with 
triple  expansion  engines,  instead  of  compound  and  other 
types,  has  been  most  marked  in  the  last  trip  of  P.  Hender- 
son's regular  liners  to  this  port,  S.S. /rrawarft/y;  she  made 
the  passage  from  the  Clyde  to  Rangoon  in  30  days,  averaging 
a  speed  of  1 2 J  knots  per  hour,  the  best  record  yet  attained 
by  the  regular  canal  boats  for  this  port.  It  is  estimated  that 
the  consumption  of  coal  was  such  as  to  show  a  saving  of  over 
20  per  cent,  in  fuel,  besides  economising  extra  space  for 
cargo.  The  highest  pressure  the  boiler  can  be  worked  up  to, 
is  limited  at  1501bs.,  against  70  to  801bs.,  the  average 
maximum  pressure  worked  by  compound  engines.  "^ 

The  I.  M.  stern  wheeler  Mclvor,  built  by  the  Irrawaddy 
Flotilla  Company,  Limited,  and  fitted  up  expressly  as- 
a  gun  boat  for  service  on  the  Chindwin,  has  returned 
much  disabled,  and  is  now  being  over-hauled  at  the  Dalla 
Dockyard.  Her  machinery  is  of  the  old  type  of  compound 
engines,  and  formerly  belonged  to  one  of  the  ex. -King 
of  Burma's  steamers.  This  is  the  second  time  this  vessel  has 
been  docked  within  the  past  year,  on  account  of  defects  in 
her  machinery. 

Rangoon  port  is  gradually  looking  up,  two  more  iron  swing 
jetties  have  been  sanctioned  ;  these  when  completed,  with  the 
anticipated  improvements  on  a  few  of  the  old  existing 
wooden  pontoons,  will  complete  the  port  requirements  of 
this  rising  City.  Already  an  allotment  has  been  provided 
in  the  Budsjet  Estimate  for  the  ensuing  year  for  lighting  all 
the  principal  wharves  with  electric  lights,  and  there  appear 
to  be  no  difficulties  in  this  respect  financially,  as  the  Flotilla 
Company  are  now  lighting  the  main  wharf  for  only  Rs.  750 
per  annum.  Ransoon  is  certainly  not  far  off  being  reckoned 
the  first  port  in  the  East.  t 


"Olhe  (^'iizditB. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  August  4,  1888. 

Ml.  J.  W.  L.  Toozs,  Assistant  Engineer,  l.st  grade,  reported 
his  return  to  duty  on  the  forenoon  of  the  30th  July  1888  from 
leave  on  medical  certificate,  the  unexpired  portion  of  whicli  is  here- 
by cancelled.  Mr.  Toozs'  services  are  placed  at  the  disposal  o£ 
tlie  Superintending  En<;ineer,   2nd  Circle.  ^ 

Mr.  F.  W.  Morse,  Executive  Engineer,  3rd  grade,  State  Rail- 
ways, temporarily  transferred  to  Burma  for  employment  on  Pro- 
vincial Works,  reported  his  return  to  duty  on  the  forenoon  of  the 
19th  August  1887.  The  unexpired  portion  of  furlough  granted 
in  Burma  Oazettc  Notification,  dated  the  15th  December  1885,  is 
hereby  cancelled. 

Madras,  August  7, 1888. 

The  transfers  of  Mr.  A.  S.  Russell,  Executive  Engineer,  3rd 
graile,  sub.,  pro  tern.,  from  the  Tinnevelly  to  No.  II.,  Periyar 
Division,  and  of  Mr.  C.  A.  B.  Target,  Executive  Engineer,  1st 
grade,  from  No.  II.,  Periyar  Division,  to  the  North  Arcot  Division, 
notified  in  the  Fort  St.  George  Gazette  of  31st  July  1888,  are  here- 
by cancelled 

Mr.  J.  S.  Wilson,  Assistant  Engineer,  1st  grade,  sub.,  pro 
tern.,  passed  on  the  28th  July  1888  the  professional  examination 
prescribed  in  para.  87  of  the  Public  Works  Department  Code. 

Under  Section  128  of  the  Civil  Leave  Code,  Sixth  Edition,  Mr. 
S.  W.  H.  Ottmann,  Honorary  Assistant  Engineer,  1st  grade, 
is  granted  leave  on  medical  certificate  from  10th  June  1888  to  date 
of  joiniiig  the  Presidency  Division. 


August  18, 


•88.] 
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The  following  ti-ansfer  is  ordered  at   the  public  expense  : — 
M.  R.  Ry.    T.    Subrahmanya     Pillai    Avargal,   Rai    Bahadur, 
Honorary  Assistant  Engineer,  3rd  gi-ade,  from  the  VI.  Circle,  Nega- 
patam  Division,   to  the  V  Circle,   Soutli    Arcot  Division,  for  duty 
01)  theCuddalore  Bridge  works. 

Punjab,  August  9, 1888. 

His  Honour  the  Lieutenant-Governor  is  placed  to  sanction  the 
following  temporary  promotion  in  the  amalgamated  Engineer 
Establishment  of  the  General  and  Irrigation  Branches  of  the 
Public  Works  Department,  Punjab,  with  effect  from  the  dates 
specified  against  each  : — 

Mr.  F.  W.  Maunsell,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  -Ith  grade,  temporary  rank,  vice  Major 
Jacob,  R.E.,  appointed  temporary  Superintending  Engineer,  3rd 
class,  with  effect  from  18th  April  1888. 

Trrigtion  Braiich. 

Mr.  O.  V.  Yates,  Executive  Engineer,  4th  grade,  from  the 
MuzafTargarh  Division,  which  he  left  on  the  afternoon  of  the  31st 
May  1888,  to  the  Lower  Sutlej  and  Chenab  Division,  Inundation 
Canals,  which  he  joined  on  the  forenoon  of  the  1st  June  1888. 

Mr.  H.  V.  S.  Baker,  Executive  Engineer,  3rd  Grade,  took 
over  Executive  charge  of  the  Ferozepore  Division,  Sirhind  Canal,' 
from  Mr.  H.  W.  V.  Colebrook,  Executive  Engineer,  on  the  after- 
noon of  the  16th  July  1888  ;  and  the  latter  officer  availed  himself 
of  the  three  mouths'  privilege  leave  gi-anted  him  in  Irrigatioa 
Branch  Memorandum  dated  21st  June  1888,  from  the  afternoon^ 
of  the  same  date. 

N.-W.  P.  and  Oudh,  August  11, 1888. 

Irrigation  Branch. 
Mr.  C.  Hill,    Executive    Engineer,  4th  grade,   sub.  pro  tem.,  is 
apjwinted  to  the  charge  of    the  Agra    Canal    Division  during  the 
absence   of    Mr.  C.  G.  Palmer,  Executive    Engineer,  on  privilege 
leave,  or  until  further  orders. 

Buildings   and  Roads   Brani'h. 
Mr.  W.  B.  Joyce,  Overseer,   1st  grade,  temporary  rank,  Morada- 
bad  District,   is  posted  to  the  Ballia  District  as|Officiating  District 
Engineer,   or  until    further  orders,  vice  Babu  Battu  Lall. 

Central  Provinces,  August  11,  1888. 

With  reference  to  Noiification,  dated  5th  ultimo,  Mr.  G.  M. 
Harriott,  Executive  Engineer,  availed  himself  of  the  privilege 
leave  granted  to  him,  on  the  forenoon  of  the  30th  idem. 

India.  Au^rust  11, 1888. 

Mr.  R  A.  Way,  Executive  Engineer,  2nd  grade.  State  Rail- 
ways, whose  services  have  been  temporarily  jjlaced  at  the  disposal 
of  the  Bengal-Nagpur  Railway  Company,  is  granted  special  leave 
for  three  months  on  urgent  private  affairs  under  section  61  of  the 
Civil  Leave  Code. 

Mr.  W.  H.  Niglitingale,  Executive  Engineer,  Ist  grade,  Bengal, 
is  promoted  to  Superintending  Engineer,  3rd  class,  temporary 
rank,  vixe  Mr.  G.  A.  D.  Anley,  proceeding  on  furlough. 
Military  Woi-h  Department. 
LieuteTiant  G.  S.  Cartwright,  r.e,  is  appointed  to  the 
Military  Works  Department,  as  a  temporary  Assistant  Engineer, 
2nd  grade,  for  Special  Defence  Works,  with  eflfect  from  the  9th 
February  1888. 

Assam,  August  11,  1888. 
Mr.  Bohnarayan  Borah,  Executive-Engineer,  4th  grade,  tempo- 
rary rank,  who  was  appointed  to  hold  temporary  charge  of  the 
Central  Assam  Division  during  the  absence  on  sick  leave  of  Rai 
Bholanath  Dass,  Bahadur,  Divisional  Executive-Engineer,  in 
Notification,  dated  16th  July  1888,  received  over  charge  of  the 
Darrang  district  from  Mr.  T.  H  Jewett,  Executive-Engineer,  on 
he  afternoon  of  the  31st  July  1888. 

Mr.  T.  H.  .lewett,  c.E.,  Executive-Engineer,  3rd  grade,  who 
was  appointed  in  Notification,  dated  16th  July  1888,  to  hold 
charge  of  the  Khasi  and  Jaintia  Hills  Division,  reported  his 
arrival  at  Shillong  on  the  afternoon  of  the  3rd  August  1888,  and 
leceived  ovet-  charge  of  the  Division  and  of  the  management  of 
the  Cherra-Companyganj  State  Railway  from  Mr.  O.  G.  Smart, 
A.M.icE.,  Executive-Engineer,  on  the  afternoon  of  the  4th  idem. 
Bengal,  August  16,  1888. 
With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification,  dated  the  6th  instant,  Mr.  W.  H.  Nightingale 
is  appointed  to  ofliciate  as  Superintending  Engineer  of  the  Eastern 
Circle,  until  further  orders.  Mr.  Nightingale  took  up  this  appoint- 
ment on  the  Uth  of  July  1888. 

Mr.  W.  B.  Bestic,  Under-Secretary  to  the  Government  of 
Bengal,  in  the  Public  Works  Department,  is  granted  privilege 
leave  for  two  months  and  nine  days  from  the  20th  instant,  or  such 
date  as  he  may  avail  himself  of  it. 

Mr  W.  Connan,  Inspector  of  Local  Works  in  the  Presidency 
Division,  is  appointed  to  officiate  as  Under-Secretary  to  the 
Government  of  Bengal,  in  the  Public  Works  Department,  during 
the  absence,  on  leave,  of  Mr.  W.  B.  Bestic,  or  until  further 
orders 

Mr.  W.  H.  Nightingale,  Officiating  Superintending  Engineer 
of  the  Eastern  Circle,  is  appointed,  under  section  123  of  the  Ben- 
gal Local  Self-Government  Act,  1885,  to  be  also  Inspector  of  Local 
Works  in  the  Presidency  Division,  during  the  absence,  on  depu- 
tation, of  Mr.  Connan,  or  until  further  orders. 

Mr.  C.  H.  DeMello,  Assistant  Engineer,  is,  on  return  from 
furlough,  posted  to  the  South- Western  Circle. 
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INt)IAN  ENGINEERING. 


[August  18,  '88. 


(^bbeitiscmtnts. 


PUBLIC  WORKS  DEPARTMENT. 

REGISTRY  OFFICE  for  Men  of  all  grades 
out  of  employ  is  kept  up  by  the— 

PRINCIPAL, 

THOMASON  COLLEGE, 

(170y  RoORKEK. 

NOTICE. 

rpHE     post    of  "  Superintendent  of  Works,  " 
I       Cooch  Behar  State,  is  filled  up. 
A.  EVANS  GORDON, 

Superintendent, 

Cooch  Behar  State. 
9th  Auqnst  1888.  (178) 

TIRHOOT  STATE    RAILWAY. 


NOTICE. 

rNDERS  are  invited  for  loading  and  unloading  wagons 
at  the  Ganges  Ferry  of  this  Railway.  Forms  of  tender 
may  be  obtained  on  application  to  this  office  after  the  10th 
instant.  Tenders  should  be  addressed  to  Manager,  and  be  in 
his  office  not  later  than  noon  on  the  1st  September  1888. 
Tenders  mu8t  be  sent  in  on  the  required  form,  or  they  will 
not  be  considered,  and  the  cover  of  same  should  be  super- 
scribed "Tender  for  Ferry  Contract."  The  Manager  does 
not  bind  himself  to  accept  the  lowest  or  any  tender,  or  to 
give  reasons  for  the  rejection  of  a  tender. 

H.  G.  KUNHARDT,  Capt.,  he.. 

Manager,  T.  S.  R. 

MOZUPFERPORE  ;  1 

8./ 


Thf\OthAugiigt  1888. 


(177) 


FOR  SALE  AT  SIMLA, 

TEAK   TIMBER  thoroughly  seasoned,  about  4,500 
cubic  feet,   mostly  planks,    10-in.   by  U-in.  and  5-in.  by 
l^in.,   at  R«.  4-2  per  cubic  foot. 

Deodar  Scantlings,  5-in.  by  l-in.;  9-in.  by  3^-in.  ;  9-in. 
by  7-in.  ;  and  8-in.  by  4-in.,  &c.,  Ac.,  at  Rs.  1-3-6  per  cubic 
foot. 

Staffordshire  Iron  Sheets,  quite  new,  7-ft.  by  2-ft 

9-in,  at  U.S.  10- 11-0  per  rwt.  '  J  • 

Corrugated  Iron  Sheets,  of  various  sizes,  at  Rs.  14-4-0 

per  cwt. 

A  very  large  .Stock  of  Brass  and  Iron  Hinges.  Loclcs, 
and  other  Door  and  Window  Fittings,  Paints  and  Var- 

nisnes  of  various  kinHs  ;  at  cOSt  prices. 

aIho  some  Portable  Engines,  Mortar  Mills,  Wood- 
worlting,  and  otlier  Machinery. 

Apply  to  the  Executive  Engineer,  Simla  Imperial  Circle. 

(Sd.)    L.  M.  St.  CLAIR, 

^■"'^  I  Ex.    EvrjINEER 

28<A  Ju/y  1888.  )• SivJa  I^ericd  Circle. 

NOW  KEADV. 

^  TO  ENGINEERS  AND  ESTIMATORS. 

OIAQR  AM8    OF 

Seantliajs,  Soiled  Iron  Boams,  Wator  Velocities 

m  ENGINEERS  AND  ESTIMATORS,  BY  J.  E  HIITON,  MEM.  INST   C  E 
A  lund,  hook  with  Llth^JUgrtm.  fo,  ..timating  .nd  de.ijning  rapidly." 

Chlh  bmiKd  pritt  Hi,  iS 

ALL  PUBLISHING  EIOHTS  BESERVBD. 
^^  1*0  be  obuioed  of— 

W.  BALL  &  Oo.,  Govt.  Printers  and  Publishers, 
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Notice. 

TO  CONTRACTORS  AND  OTHERS. 

For  sale  at  the  S.  M.  Railway  Company  Stores 
at  Hubli. 

10  Portable  Engines,  10  H.-P. 

2  Portable  Engines,  12  H.-P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  :— 

5  eight-inch  Centrifugal  Pumps,  "  inyineible." 

4  seven-inch  Centrifugal  Pumps,  "invincible." 

16  Stx-inch  Centrifugal  Pumps,  "  Invincible." 

4  four-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-and-a-haif-inch  Contractors'  Pump. 

1  eight-and-a-quarter-inch  Contractors'  Pump. 

1  two-and-a-half-inch  Contractors'  Pump. 
,  The.  Portable  Engines  and  Pumps  have  all  been  in  use,   but  they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  an<l  Chief  Engiiieer,    S.   M.  Railway,   Dharwitr,  is  pre- 
pared to  receive  offers  for  any  of  the  above. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  Ar.ENT  and  Chief  ?].sgineer. 

(173)  S.  M.  Railway-Dharioar, 

'  NOTICE. 

TENDERS  are  invited  and  will  be  received  by  the 
Undersigned  up  to  the  31st  August  1888  for  the 
purchase  of  the  Hull  of  the  Government  Iron  Vessel 
"  Cassandra  "  of  299y=^  tons,  Length  110  feet,  Breadth  25 
feet  and  Depth  13'  9". 

The  vessel  is  laying  off  the  Salt  Golah  Moorings, 
Howrah. 

For  further  particulars  applications  should  be  made  to 
the  Undersigned,  who  does  not  bind  himself  to  accept  the 
highest  or  any  tender. 

EATON  W.  PETLEY, 

Oj^g.  Port  Officer  of  Calcutta 


Calcutta  Port  Office  ;\ 
The  21.si  Jxdy  1888.     J 


(167) 


A    GREAT   WANT  SUPPLIED. 
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Begisfered  14th  October  1878. 

CYLINDER  OIL. 

TTTENEH,  HOaRISON  Ss  Co.,  Calcatta, 

Sole  Agents  for  Bengal. 


STONEyS  PATENT,/ 
SILENT  6ELF0IL1NC  PUNKAH  WHEEL 


ng, 

11- 


These  wheels  are  NotflELESs  and  self-hibrif^ating,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  them,  are  easily  fixed  in  any  position,  answer  equally  well  aa 
Vertical  or  Hori7.ontal  wheels,  and  run  perfectly  for  years  without  attention. 


<>54) 


Sola  Affenls  for  Madras  :— 

aPEHOBR  Si  Co  .  Mount  Bead,  Madras. 


GRMT  WESTERN  HOTEL, 

[29]  BOMBAY. 


MACHINERY 

CYLINDER 

ENGINE 


SPINDLE 

B.VrCHING 

LUBRICATING 
Stocks  of  all  descriptions  always  in  hand.  Contiacta  at  reduced  rates. 


(134) 


OIL' 

ays  in  han^ 

KER    DODS    &   Co.,  81,  Clive  Street. 


E.    T.    C    BLElSn:) 

HIGHLAND    WHISKY, 

Rs.  25  per  dozen. 

GISBORNbIc  CO., 

(87)        40,    &T-E^IiL.T>STy. 

THOMSON  &  MYLNE'S 

PATENT  SUGABCANE    HILLS- 

Fop  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA.   E.  I.   RAILWAY  ; 

OF  6,  Commercial  Buildings,  Calcutta. 

(103) 


BEST  MIRZAPUR  STONE. 

The   Mirzapnr  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarryme 
Mirzapur,  can  supply — 

Flagging        . .  . .                     . .                     . .     Roofing. 

Pillar  Bases  ..  ..                 ...                    ..     Coping. 

And  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 


158) 


4,  Ciive  Ghat  Street^  Calcutta. 
Deput — Sulkea,  Calcutta. 


JEYES;  SANITARY  COMPOUNDS 

Thirty -one  Prize  Medals  and  First-class   Certificates 
Gold  Medal,  International  Exhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single   case  of    illness  occurred  amongst  the  Native 

Artisans  employed  in  the  Exliibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  in  various  sued  Packages  to  suit  the  convenience  of  Ctistoniers 


Full  Directions  for  use  supplied  with  every  Package. 


N.B. — One  Gallon  of  Jeyes'   Perfect  Purifier  Fluid  makes  one 
Hundred  Gallons  of  Disinfectant. 

DYCE  NICOL  &  CO., 

(142)  Sole  Agents,  CalctMa. 

Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer, 
Pbopkibtox. 


(108) 
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BURRAKUR    IRON    WORKS 


Oast-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angus   Smith'E   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  ...  .  • 

Cast-iron  Flanjje  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of  water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution      ... 
Oast-iron  Bends,    Tees   and    Cross    Pieces   for    Pipings  of    ordinary     dimensions  coated    with 

Dr.  Au^us  Smith's  solution 
Oast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  Ac,  from  ... 
Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

ic,  in  great  variety  ...  ...  <•• 

Cast-iron     Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,    Rain-water 


5 


Rs.  4-4  per  cwt. 
.5-1 2 


7-0 
.'j-O 
3-8 


upwards. 


"Water 

Plonehs 


Axle-boxes,    parts  of  machinery   and    other  castings  of  any  description 

^r  lifts  ...  from  Rs.  35-0  each,  and  upwards.        Foundry  Pig  Iron  No. 


Pipes, 


Rs.     4-0  each. 


Ditto 
Ditto 


No. 
No. 


At  cheapest  rates. 

At  cheapest  rates. 
45-0  per  ton. 
42-8      „ 
40-0      „ 


Remarks.— Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  be  addressed  to  the  SrrKRiNTKSDKNT  from  whom  any  further  particulars  can  be  ascertained. 

THE  INDIA  RUBBER,  GUTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  Ld., 


O0"VEK.P«J"JVIEnrT 


CO»rTI*.A.CTOIl», 


MANUFACTURERS  OF 

VULCANIZED     INDIA     RUBBER 

VALVES,  SHEET,  BUFFERS,  RPRIXGS,  WASHERS,  WHEEL  TYRES,  CORD,  TUBING  &  DOOR  &  CARRIAGE  MATS 

INDIA    RUBBER    AND     CANVAS    SUCIION    AND    DELIVERY    HOSE. 

ASBESTOS  PACKING,  MILL  BOARD,   AND  WASHERS, 

Iiulia  Rubber  and  Canvas  Steant  Packing— Rotmd,  Square,  and  Sheet. 

VULCANIZED     MACHINE    BELTING,     EBONITE    APPLIANCES. 

IDI^VX^Gt-     X>X^:E3SSSS, 

WATERPROOF    GARMENTS    AND    FABRICS. 

Air  an!  Water  Beds,  Cushions,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 


WORSS  — SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 
.  BRANCH: 12,   GOVERNMENT    PLAGE,    E 


CALCU  ri  A. 


EAST. 


(168) 


GODOWNS:— DACRE'S  LANE. 
Telegraphic  Address-"  SILVJiRORAY,"    CALCUTTA. 


COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Twenty-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMENT. 

Pramlami  after  deducting 
Rc-lnanrancea 


InterMt 


£769,265 
£  19,612 


»ft«r  deductiug  Re- 
iamiraiices  .. 


£443,587    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 

Re-inBurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Re-insurances,    £  79,229    0    0 


£175,118 
£    8,294 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurancea 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£138,365    0    0 


£  18,545    0    0 


The  Life  Fund  was  increased  durin?  the  year  hy  £Q5,Q'iQ  and  now  amounts  to  jC1,070,061. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
CUima.  Life  Policies  also  »hare  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,(XX))  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Fumls  affording  abKlult  »ecuritu  to  the  assured. 

The  Total  Funds  and  property  in  luind  on  31st  December  1887  stood  at  £2,613,059. 


(39) 


C   H.  OG BOURNE,  Manager  and  Underwriter. 


PURK   HYDRAULIC  LIME. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections: — 
.J.   H.   Apjoux,   Esq.,  SupHrintendinj;  Enuineer,   Kidderpore  Dock  Works,    says  : — 
"  Mr.  McKennie's  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only   §rds 

of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 
Paul  Dkjoux,  Esq.,  Executive  En};ineer,  Government  Cement  Experiment  Division,  reported  : — 

"It  U  the  best  Ohooting  Lime  imported  into  Calcutta." 
James  Kimber,  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  :  — 

"  It  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in   certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 
0.  A.  Mills.  Esq.,  Executive  Engineer,  P.   W.  ]>.,  2nd  Calcutta  Division,  says: — 
The  fihooting   Lime   manufactured   by  .Messrs.   Burn  &  Co.  is  better   than   any  that  can  be  purchased  in  Calcutta.     I  have  used  it  in 
the  construction  of  miny  public  buildings  and  have   been  thoroughly  sati.stied  with  it." 

XT  J.— Our  Lime  «u  UMd  throtigrliout  all  tho  lUver  'Wcrks  of  tho  Calcutta  Fort  Oommlsslonora. 


7,  Hastings  Street,  or  Raneegunge, 
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ffoims. 


The  Office  of  Publication  of  IiiDian  engineering  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  he  addiossedto  the  ^^  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


INDIAN  ENGINEERING. 

SATURDAY,  AUGUST  25,  1888. 


Quarterly. 

Rs.  4 


Scents  o£  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  Es.  12     ...     Ks.  7 

Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added.        

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— D.  J.  Keymbr  &  Co.,  Whitefriar's  Street. 
NEW  YORK. — The  Scientific  Publishing  Co.,  27,  Park   Place. 
ROME. — Loescher  &  Co. 

STRAITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 
CHINA  AND   JAPAN. — Lane,     Crawford   &  Co.,   Emig-Kong, 

Shanghai,  and  Yokohama. 

JAVA. — G.  KoLFF  &  Co.,  Batavia. 

AUSTRALIA. — Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brubane. 


Scale  of  (Sharges  for  j^dvtrtisements. 

One  Page.  Half  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Page. 

Rs.  50    ...    Rs.  30    ...    Rs.  18    ...    Rs.  10      ...      Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

'  NOW  READY. 

"Artesian  Borings  in  the  Sunderbunds." 

As  the  issues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  Rs,  2  per  copy.— Cash, 
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Plunkett. — On    16th    August  at   Bombay,  James  Henry,  late 
Locomotive  Department,  G.  I.   P.    Railway. 


AN  INSTITUTE  OF  ENGINEERS. 
It  has  always  seemed  strange  to  us  that  in  a  country 
like  India  where  Engineering  skill  is  so  largely  employed, 
and  where  the  service  consists  of  men  who  would  be  an 
ornament  to  the  profession  in  any  part  of  the  world,  there 
is  no  Engineers'  Association,  which  might  be  made  the 
medium  of  free  interchange  of  thoughts  and  ideas.  Such 
an  institution  would  certainly  tend  to  the  progress  and 
development  of  the  science  and  practice  of  Engineering, 
and  form  a  focus  for  the  reception  and  diffusion  of 
technical  knowledge.  It  would  answer  other  purposes 
as  well,  such  as  establishing  good-will  and  fraternity 
among  its  members,  and  promoting  an  organisation 
among  the  units  in  the  service,  which,  for  want  of  such 
an  arrangement,  lie  scattered  throughout  the  country  and 
do  not  constitute  a  "  force."  Besides  what  golden  opportu- 
nities would  be  presented  for  the  discussion  of  abstruse 
points  connected  with  a  world-wide  subject  as  Engi- 
neering. 

We  have  been  led  to  offer  these  remarks  on  perusing  a 
little  pamphlet  entitled  the  "  Transactions  of  the  Indian 
Engineers'  Association"  for  the  half-year  ending  June  1871. 
It  appears  to  have  been  inaugurated  by  a  body  of   native 
professional   gentlemen    with    the    object    as   suggested 
above.     Before  this  period  two  attempts  were    made    to 
form  a  nucleus  of  such    an    institution — one  known    as 
"  Engineers'   Dinner "    was    started   by    Colonel    J.     P. 
Be£),dle,  Chief  Engineer  in   Bengal,  about  a  quarter    of  a 
century  ago,  with  the    view,    we    presume,    of   bringing 
together  the  members  of  the  service    at  the  festive  board 
where,  after  the  cloth  was   removed,  instead  of  trying    a 
chance  at  whist  or  a  game  of  billiards,    they   would    em- 
ploy their    time   more   profitably  in   discussing  profes- 
sional   topics.       The     other     was    a    proposal    in    the 
"  Calcutta  Engineers'   Journal,"  a  few  years  later,  to  have 
an  institute  on  the  lines  of  the  Institute   of    Civil  Engi- 
neers  at    home  ;  but    nothing  came   of  either.    As   our 
acquaintance  with  Calcutta  does  not  extend   so    far    back 
as  1862  or  1867,  we  say  what  has  been  told  to  us  that   the 
first  did  not  succeed  owing   to  its  exclusiveness,  and  the 
latter  to  want  of  unity   and   esprit   de  corps  among  the 
officers  of  the  Public  Works  Department. 

The   third   attempt   was   made  in    the  beginning  of 
1870,    when,  a    question      of  forming     an     Association 
being  raised   among  some  of    the  European  and   native 
Engineers  residing  in  town,  a  preliminary  meeting   was 
held  in   February  of   that  year   for  taking  into  consi- 
deration  the  feasibility  of  the  project,  at  which   a  code 
of  rules  was  framed  for  circulation   among   the    members 
of    the    profession    with   the   object   of    gauging   their 
opinion  in  regard  to   it.     Everything   was    arranged   to 
the    satisfaction   of    the    meeting ;    a   programme   was 
drawn  up  embodying   the  outlines  of  the  proposed  Asso- 
ciation and   a  code  of  rules  which  were  despatched   all 
over  the  country    to   Engineers  as   well   as  others  con- 
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uected  with  the  profession,  requesting  them  to  offer  sug- 
gestions as  to  the  best  mode  of  carrying  out  the  objects  of 
the  Assoociatiou.  It  need  hardly  be  s»iid  thi>t  eighteen 
years  ago  there  did  not  exist  facilities  for  communi- 
cation as  are  available  now,  and  only  35  responses  were 
received.  As  larger  co-operation  was  necessary  to  start 
such  a  scheme,  and  to  conduct  it  in  a  suitable  manner 
the  formal  inauguration  of  the  Association  had,  as 
might  have  been  expected  under  the  circumstances,  to 
be  deferred.  There  were  other  difficulties  to  contend  with. 
The  well-known  scientist.  Dr.  Moheudra  Lall  Sircar,  of 
Calcutta,  was  about  this  time  engaged  working  out 
the  details  of  a  Science  Association  which  is  to-day  an 
accomplished  fact,  and  it  was  proposed  to  him  to  incor- 
porate with  it  the  Engineers'  Association.  But  as  the 
former  was  not  formally  organised,  the  question  had  to  be 
deferred.  Bombay  threw  cold  water  on  the  scheme,  for  when 
co-operation  was  asked  the  reply  received  was  that  they 
had  there  a  similar  institution  of  their  own,  and  of  course 
much  assistance  could  not  be  expected  from  that  quarter, 
though  that  was  just  the  reason  why  they  should  have 
helped  at  the  birth  of  the  Association.  However,  the 
Calcutta  Elngineers  accepted  nil  desperanduTn  as  their 
motto,  and  at  a  meeting  held  on  the  10th  November  1870, 
it  was  found  that  50  persons  had  responded  to  the  invita- 
tion, and  were  willing  to  join.  This  was  considered  a  de- 
cent number  to  start  with,  and  operations  were  commenced 
forthwith.  Secretaries  jm^  a  Treasurer  were  appoint- 
ed at  a  meeting  held  on  the  9th  December,  and  the 
office  of  President  was  left  vacant  to  be  filled  up  the 
following  year  by  some  one  of  the  many  experienc- 
ed European  Engineers  in  Calcutta,  who  would 
sympathise  with,  and  take  active  interest  in,  the  move- 
ment 

With  these  preliminaries  the  Association  was  launched 
80  far  with  prospects  of  success.  On  a  cursory  glance 
at  the  pamphlet  we  find  that  its  contents  are  not  con- 
fined to  Engineering  proper,  but  embrace  a  wider  field 
of  knowledge.  A  paper  on  the  laterites  of  the  District 
of  Bancoorah  shews  that  eighteen  years  ago  professional 
men  did  not  utilise  this  useful  stone  for  building  pur- 
poses, and  that  while  they  procured  materials  from 
Burrakur,  Chunar,  and  even  from  England,  they  neglected 
such  a  useful  substance  lying  in  quarries  within  86 
miles  of  Calcutta,  and  in  close  proximity  to  the  East 
Indian  Railway.  There  are  some  instructive  notes  on 
brick-making  evidently  written  by  one  who  had  made  it  a 
subject  of  special  study.  A  brief  history  of  the  steam  engine 
must  have  been  a  welcome  contribution  to  the  junior 
members  of  the  service,  especially  ovor.seers  and  their 
assistants,  as  it  is  a  subject  which  then  did  not  form  part 
of  their  education.  Major  (now  General)  Trevor's  formula 
for  calculating  the  breadth  of  foundation  is  the  subject  of 
a  short  paper  by  a  native  gentleman.  Besides  the  above, 
there  are  in  the  pamphlet  a  good  many  interesting 
selections  from  professional  papers,  which  of  themselves 
make  good  reading.  That  "such  an  As.sociation  would, 
after  an  existence  of  a  few  years,  have  answered  its  pur- 
pose we  have  no  doubt,  and  regret  that   it    should    have 


collapsed  before  it  had  emerged  out  of  its  swaddling 
clothes.  But  as  there  exist  greater  facilities  at  the 
present  day  for  organising  such  an  institution,  we  see  no 
reason  why  steps  should  not  be  adopted  to  bring  about 
such  a  desirable  result.  So  far  as  we  are  concerned,  we 
promise  every  assistance  that  lies  in  our  power  to  secure 
its  stability. 


THE  CANADIAN-PACIFIC  RAILWAY. 

There  is  an  impression  amongst  Englishmen  who  think, 
and  have  faculty  for  thinking,  and  some  regard  for 
Imperial  interests,  that  an  alternative  route  to  India  as  a 
surplusage  to  Suez  Canal  adaptabilities  for  transport 
eastwards  is  not  only  desirable,  but  imperative. 

The  idea  is  not  a  new  one  ;  it  has  been  discussed,  ad- 
vocated, combated,  for  the  last  fifty  years.  Forty  years 
ago  that  shrewd,  genial  Nova  Scotian  Colonist  who  made 
genial  pretence  of  being  half  a  Yankee,  and  christened 
himself  Sara  Slick  wrote  : — 

"  This  gi-eat  national  highway  from  the  Atlantic  to 
the  Pacific  is  the  great  link  which  is  required  to  unite 
in  one  powerful  chain  the  whole  English  race  ;  which 
will  be  the  means  of  enabling  vessels  steaming 
from  our  magnificent  Colonies,  from  New  Zealand,  Van 
Diemen's  Land,  New  South  Wales,  New  Holland,  from 
Borneo  and  the  West  Coast  of  China,  from  the  Sandwich 
Islands,  and  a  thousand  other  places,  all  carrying  the  rich 
productions  of  the  East,  to  land  them  at  the  commence- 
ment of  the  West." 

Sam  Slick's  advocacy  availed  not  in  his  o^vn  time. 
It  was  in  1871  that  the  idea  gathered  to  itself  form  and 
shape,  coherency  and  consistency.  The  first  survey  party 
having  in  view  discovery  of  a  practicable  route  com- 
menced operations  in  Juno  of  that  year.  Very  little  was 
practically  done,  however,  till  1881.  Then  a  company 
was  initiated  for  completion  of  an  all  rail  route  across  the 
Continent  to  the  Pacific  Coast.  It  contracted  to  do  the 
work  it  had  undertaken  by  the  1st  of  May  1891.  As  a 
matter  of  fact,  however,  what  had  to  be  done  was  done — 
and  well  done — finished,  tottis  and  teres — in  December 
1885,  six  years  ahead  of  the  contract  that  is  to  sa? 
It  would  be  impertinent  to  assume  that  the  Superintend- 
ing Engineers  who  had  the  giving  away  of  the  contracts 
were  drivelling  idiots.  A  more  pleasant,  as  well  as  more 
reasonable  belief  to  take  is,  that  they  were  possessed  of 
very  praiseworthy  stocks  of  energy,  enterprize,  and  savoir 
/aire. 

The  Railway  is  the  shortest  of  the  three  great  trans- 
continental highways,  the  distance  from  Montreal  to  Van- 
couver being  600  miles  less  than  from  New  York  to  San 
Francisco,  and  the  distance  from  Liverpool  to  China  and 
Japan,  vid  the  Canadian  Pacific  Railway,  is  shortened  by 
about  1,000  miles.  The  line's  construction  cost  Canada 
about  twenty-f<jur  million  pounds  sterling.  Those  much 
blessed  Canadians  !  They  have  no  depreciated  rupees  and 
unsolvable  currency  problems  to  bother  them  !  Perhaps 
that  is  why  they  manage  to  got  their  Railway  lines  finish- 
ed 80  much  more  quickly  than  we  can. 
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By  way  of  exemplar  and  moral,  and  somewhat  of  brag 
too  perhaps,  it  has  been  written  as  to  this  line  : — "  The 
completion  of  the  Railway  has  in  a  measure  altered  the 
natural  position  of  Canada,  because  it  provides  her 
with  access  to  the  Pacific  Ocean,  and  consequently  a 
position  in  the  markets  of  China,  Japan,  Australasia,  and 
South  America,  which  she  has  never  previously  enjoyed, 
and  which  promises  a  new  era  of  commercial  prosperity 
to  the  dominion."  The  Eastern  Provinces  are  rapidly 
becoming  manufacturing  centres  ;  and  there  is  room  and 
foundation  for  belief  that  a  vast  field  lies  open  in  this 
direction  in  British  Columbia. 

That  almost  virginal  territory  abounds  in  coal  and  iron 
supplies,  any  amount  of  timber  and  sufficiency  of  water- 
power  to  render  working  these  resources  comparatively 
easy.  Slow  vessels  are  at  present  running  between  Van- 
couver and  Hong-Kong,  via  Yokohama,  but  we  are  told 
that  a  "new,  regular  and  fast  service  will  probably  be 
established  in  1889." 

Meanwhile,  although  every  province  in  the  dominion 
has  had  sea-board  connection,  it  is  beginning  to  be  felt 
that  Manitoba  and  British  Columbia  have  been  some- 
what neglected.  They  were  new ;  and  United  States 
powers  are  not  quite  almighty. 

It  is  said  to  be  not  unlikely  that,  before  very  long,  there 
will  be  a  direct  line  of  steamers  established  between 
British  Columbia  and  Australia.  Our  author  hints 
that  there  are  many  other  Imperial  considerations  con- 
nected with  the  Canadian-Pacific  route,  which  deserve 
mention.  Notably,  to  this  tune  : — It  has  generally  been 
felt,  and  the  opinion  has  received  forcible  expression 
during  the  last  few  months,  that  in  time  of-  war  it 
would  be  impossible  to  rely  upon  the  Suez  Canal 
route  as  a  regular  means  of  communication  with  the 
East.  The  Cape  route  is  no  doubt  a  valuable  one ; 
but  the  difficulties  of  coaling  on  the  way  would,  it  is 
said,  seriously  impair  its  value  not  only  for  commerical 
purposes,  but  especially  for  the  conveyance  of  troops  and 
warlike  material  in  time  of  war.  None  of  these  dis- 
advantages can  be  said  to  apply  to  the  Canadian-Pacific 
route.  The  North  Atlantic  could  certainly  be  pretty 
well  patrolled  and  controlled  by  Great  Britain,  and  the 
line  from  Halifax  or  Quebec  is  entirely  through  British 
territory.  Then  again  there  are  abundant  supplies  of  coal 
at  Halifax  and  also  at  Vancouver  ;  therefore  with  steamers 
crossing  to  China  and  Japan  and  to  Australasia,  with  a 
speed  hitherto  unknown  on  the  Pacific  Ocean,  we  have 
a  route  as  safe  and  secure  as  it  is  possible  for  any  route 
to  be,  and  upon  which  the  speed  can  be  guaranteed. 
Therefore  the  statement  is  justified,  I  think,  that  troops 
and  munitions  of  war  could  be  sent  vid  Canada  to  China 
and  Japan,  and  Australasia,  more  safely  and  probably 
quicker  than  by  any  other  way.  Besides,  if  Halifax  and 
Vancouver,  in  anticipation  of  any  difficulty,  were  made 
into  places  d'armes,  as  in  the  case  of  Malta  and  Cyprus 
in  recent  years,  bodies  of  troops  could  be  conveyed  from 
those  places  to  India  in  a  comparatively  short  time.  It  is 
to  be  hoped  that  such  contingencies  may  never  occur,  but 
it  is  very  necessary  in  these  times  to  bear  them  in  mind. 


Since  we  do  not  care  to  afflict  ourselves  with  Imperial 
concerns  whilst  other  men  are  paid  to  look  after  them, 
we  may  just  as  well  conclude  now.  The  distance  from 
Vancouver  to  Calcutta  is  9,010  miles. 


PRIZE  DAY  AT  COOPER'S  HILL. 

The  last  English  mail  brought  an  account  of  the 
gathering  and  doings  at  Cooper's  Hill  last  Prize  Day 
(25th  July).  Everything  seems  to  have  gone  off  most 
pleasantly  and  successfully,  even  a  doubtful  English 
climate  proving  propitious  to  the  occasion.  Sir  John 
Fowler,  a  past  President  of  the  Institution  of  Civil  En- 
gineers, made  the  prize  distribution,  a  function  at  which 
almost  all  the  distinguished  Anglo-Indians  now  in 
London  seem  to  have  assisted. 

Sir  Alexander  Taylor's  report  on  the  working  of  the 
College  was  an  eminently  satisfactory  one.  He  com- 
menced by  drawing  attention  to  the  fact  that,  during  the 
last  few  years,  the  Institution  has  increased  largely,  both 
in  the  number  of  its  scholars,  and  the  scope  of  its  work. 
In  September  1882  there  were  90  scholars  :  in  Septem- 
ber 1887  there  were  139.  During  the  period  included 
between  these  two  dates,  the  teaching  staff  of  the  College 
has  been  nearly  doubled.  A  forestry  branch  has  been 
added  to  the  educational  course  ;  and  has  brought  in  its 
train  three  other  new  subjects — botany,  organic  chemis- 
try, and  entomology,  to  wit.  Moreover,  for  Forest  students, 
annual  tours  of  inspection  to  forests  in  Great  Britain  and 
in  the  Continent  are  now  organized.  And,  says  Sir 
Alexander  Taylor,  "  we  do  a  large  part  of  the  chemical 
testing  of  metals.  India-rubber,  paints,  varnishes,  &c., 
required  in  connection  with  contracts  «nder  execution  in 
this  country,  for  the  Government  of  India,  as  well  as,  I 
believe,  the  whole  of  the  mechanical  testing  of  metals 
and  chains  required  in  the  same  connection." 

It  is  not  only  in  these  matters  that  progress  has  been 
made.  All  friends  of  the  College  will  rejoice  to  hear  that 
its  income  has  expanded ;  that  the  year's  receipts  fully 
covered  the  year's  outlay ;  that  its  enemies  do  not  seem 
likely  to  have  any  further  chance  of  grumbling  about  its 
upkeep  as  an  irritating  unwarrantable  burden  on  Indian 
tax-payers.  Here  is  an  extract  from  the  President's  speech, 
which  has  a  certain  statistical  interest  likely  to  commend 
it  to  our  readers : — 

"  There  are  to-day  127  students,  of  whom  39  having 
completed  their  College  course,  leave  this  afternoon.  The 
39  comprise  27  Engineer,  2  Telegraph  and  10  Forest 
students.  I  will  take  them  in  order  and  will  begin  with 
the  27  Engineer  students.  It  is  a  great  gratification  to 
me  to  be  able  to  say  that  the  majority  of  these  men  have 
put  into  their  work  an  amount  of  '  go  '  and  '  backbone  ' 
that  really  leaves  very  little  to  be  desired  in  this  direc- 
tion. I  strongly  desire  to  speak  of  them  in  terms  of 
very  hearty  commendation.  And  I  am  glad  to  explain 
the  grounds  for  my  good  opinion.  I  have  two  sources 
of  information.  The  one,  our  own  experience,  and  the 
other  the  reports  of  the  special  examiners,  gentlemen 
entirely  independent  of  the  College,  who  have  recently 
had  these  students  under  examination.     Our  own  opinion 
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is  based  on  solid  data.  We  have  had  each  of  these 
seoior  students  under  instruction  for  three  years,  and  we 
have  pumped  his  bn\ins  some  95  times  with  all  the 
thoroughness  we  have  been  able  to  bring  to  bear,  with 
the  result  that  we  think  the  senior  year  is  a  very  un- 
usually good  one.  And  the  reports  of  the  independent 
examiners  are  to  the  effect  that  while  there  is  not  a 
single  subject  in  which  these  students  have  not  come 
up  to  the  average  of  former  years,  in  the  great  majority 
of  subjects  they  have  done  verj*  decidedly  better.  The 
mark  sheets  shew  that  the  top  man,  Clayton,  has  made 
83  per  cent,  of  possible  marks — a  figure  that  has  been 
reached  only  once  before  in  the  experience  of  the  College. 
They  also  shew  that  the  last  man  who  wins  an  appoint- 
ment to  India — Baines  (I  may  mention  his  name  as  I 
am  about  to  praise  him) — has  made  59  per  cent,  of  total 
possible  marks  :  a  figure  that  has  never  before  on  any 
occasioa  been  reached  by  a  man  in  his  position  ;  and  that 
the  last  man  who  receives  a  College  diploma  of  qualifi- 
cation has  made  40  per  cent.,  which  is  a  higher  percent- 
age than  has  ever  before  been  made.  I  can  thus  confi- 
dently say,  and  I  do  it  with  the  greatest  pleasure,  and 
speaking  both  from  our  own  experience  and  from  the 
reports  of  the  outside  examiners,  that  out  of  the  16  sets 
of  students  who  have  gone  out  from  Cooper's  Hill  in 
years  past  into  the  Public  Service,  there  are  verj^  few 
indeed  that  have  more  distinguished  themselves  than  has 
the  set  of  Engineer  students  that  leaves  us  this  after- 
noon." 

Dr.  Schlich  is  well  pleased  with  the  progress  made  by 
Forest  students.  Last  year,  Mr.  Rogers,  a  distinguished 
student  in  this  Department,  made  78  per  cent,  of  pos- 
sible marks,  and  received  a  special  scholarship  from  the 
Indian  Council,  in  token  of  appreciation  of  his  merit. 

This  year  his  record  has  been  surpassed  by  Mr.  Ormas- 
ton,  who  scored  80  per  cent.  There  are  but  few  subjects 
which  Forest  and  Engineer  students  take  up  on  precise- 
ly the  same  platform,  but  this  year,  a  Forest  man,  Mr. 
Monro,  was  first  in  Physics. 

Sir  Alexander  Taylor  told  the  Engineer  students  re- 
mabing  in  the  College,  that  they  will  have  to  make  a  good 
struggle  if  they  mean  to  reach  the  standard  attained  by 
their  seniors  now  leaving.  Fellowships  were  conferred  on 
Messrs.  Clayton,  Bell  and  Dupuis.  The  latter  gentleman 
is  one  of  the  best  lawn-tennis  players  at  the  College, 
where  athletic  sports  continue  to  be  encouraged  by  the 
teaching  staff,  and  are  prosecuted  with  vigor  by  their 
scholars  who,  by  the  way,  still  continue  to  form  "  0  "  Com- 
pany of  the  Berkshire  Volunteers.  A  strong  company  of 
116  rank  and  file— all  of  them  eflScients. 

We  note  that  Sir  Alexander  Taylor  offers  his  report 
as  "  a  brief  record  of  a  successful  Ses.sions'  work." 


Tehca!ctkpec  Ship  Railway.— A  contract  for  Captain  Eads 
pn)iK«e<l  Hhip  railway  acroHs  tlie  istliniHB  of  Tehuaiitepec  from 
the  Mfxuan  (Smf  t«  the  Pacific  has  been  recently  let.  The  work  JH 
tol>'  ',  according  to  present  arrangements,  in   five  years 

>  I.VTKRocKAXic   Oanal.— The    Burv-ey  of  the  Nicara- 

gua ini.,.,,;inic  (iinal  route  is  now    nearly   completed      The  lino 
which  will  probably  l>e  a-iopted  is   suljHt'antially  the  same,  it  is 
wid,  a«  that  indicat«<l  by  the    preliminary   reconnaisance  made    in 
1885,  the  changes   l^eing   Hiight.     TJie    excavation    required   will 
it  u  now  stated,  Ije  less  tfian  had  l>een  BUjiiKXied.  ' 


^otcs  ant)  dlomments. 


Art  ExHiiiiTioN  of  Poona. — The  subscriptions  in  aid 
of  the  ensuing  Native  Industrial  Art  Exhibition  of  Poona 
are  coming  in  apace. 

D.\LLA  Dockyard. — The  Irrawaddy  Flotilla  Company 
have  been  very  fortunate  in  obtaining  a  lease  of  the 
Government  Dalla  Dockyard  for  10  years  at  Rs.  3,000 
per  month. 

W.  OF  I.  Portuguese  Railway, — After  much  discussion 
the  Portuguese  Parliament  has  voted  the  amount  of 
£50,000,  which  the  West  of  India  Portuguese  Railway 
Company  has  already  spent  for  the  Marmagoa  harbour 
and  the  Railway  line. 

A  Survey  for  a  New  Railway  Line. — It  has  been 
arranged  to  make  a  regular  survey,  with  accurate  esti- 
mates, of  the  Chanda  and  Raipore  lines  before  a  final 
decision  is  arrived  at  as  to  which  line  shall  be  made. 
This  will  probably  take  about  two  years. 

Chittagong  Division,  P.  W.  D.,  Bengal.— We  have 
been  favored  with  copies  of  the  printed  specifications,  with 
list  of  tools  and  plant,  for  manufacturing  the  bricks  re- 
quired for  the  new  public  offices  at  Chittagong,  and  shall 
be  glad  to  furnish  the  same  to  parties  desirous  of  tendering 
for  the   work. 

Swedish  Iron  for  India. — The  Swedish  Iron  Masters' 
Association  has  at  the  suggestion  of  the  Board  of  Directors 
of  the  Swedish  Export  Association,  assigned  the  sum  of 
7,500  kroners  for  the  purpose  of  sending  out  an  agent  to 
travel  in  India  and  China  to  endeavour  to  push  the  sale 
of  Swedish  iron  and  manufactures. 

Burma  State  Railway. — The  Traffic  Superintendent 
of  this  Railway  has  had  to  advertise  in  the  Madras  papers 
for  men  to  take  up  the  appointment  of  Station  Masters 
on  the  Mandalay  Extension,  as  he  could  not  get  any  from 
Bengal.  The  open  line  staff  on  this  Railway  are  too  ex- 
pensive, and  the  Government  of  India  has  called  for  a 
reduction. 

The  Proposed  Hooghly  Tunnel. — We  learn  that  Mr. 
W.  Duff  Bmce's  plans  have  been  prepared  for  this  project, 
and  the  scheme  will  be  shortly  submitted  to  the  Secretary 
of  State — the  borings  alone  being  the  delaying  factor. 
The  experimental  borings  in  connection  with  the  proposed 
subway  shew  good  results.  The  soil  is  said  to  be  well 
suited  for  the  purpose. 

PuDUKOTA  p.  W.  D.  Budget.— The  figures  in  the 
Estimate  for  the  year  1888-89 — are  for  Irrigation 
Rs.  16,000  or  2'31  per  cent,  of  the  total  expenditure,  and 
for  Civil  Works  the  proposed  outlay  is  thus  distributed  : 
Town  Conservancy  Rs.  10,000,  Roads  Rs.  35,000,  Buildings 
Rs.  75,000,  Establishments  Rs.  24,000— making  a  total: 
of  Rs.  1,44,000  or  20-81  of  the  whole  estimate.  This  looks 
satisfactory. 

The  Light-Houses  off  the  Coast  of  Burma. — 
We  glean  from  the  Report  on  the  light-houses  and  light- 
vessels  off  the  coast  of  Burma  for  the  year  1887-88,  that 
the  buildings  are  in  good  order,  and  the  lighting  apparatus 
well  looked  after.  No  accidents  or  disasters  occurred  at 
any  of  tlie  light-houses  during  the  year.  The  expenditure 
under  all  heads,  inclusive  of  Public  Works,  amounted  to 
R.S.  1,17,434,  or  Rs.  5,426  more  than  in  the  previous  year 

The  Madras  Pier. — The  Engineer  of  the  Madras  Har- 
bour Trust  Board,  having  submitted  a  supplementary  esti- 
mate for  repairing  the  ironwork  of  the  Madras  Screw  Pile 
Pier,  amounting  to  Rs.  52,736,  in  addition  to  the  estimate 
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of  Rs.  29,881  already  sanctioned,  the  Board  resolved 
that  the  Engineer  be  requested  to  prepare  an  estimate  for 
such  repairs  only  as  are  absolutely  necessary  to  keep  the 
pier  in  working  order  for  the  next  five  years,  bearing 
in  mind  the  increased  weight  of  the  steam  cranes  which 
it  is  proposed  to  erect. 

Ceylox  Railways. — The  Haputale  Railway  Exten- 
sion is  to  be  carried  out  departmen tally,  but  no  officers 
of  the  P.  W.  D.  are  to  be  employed  by  Mr.  Waring,  whose 
staff  will  be  made  up  as  follows: — Resident  Engineer,  Mr. 
Waring ;  District  Engineers,  Messrs  Oliver.  Stables, 
Mackintosh  and  Lelievre ;  Assistant  Engineers,  Messrs. 
Pease,  Floyer,  Craig,  Cockshot  and  Church  ;  Account- 
ant, Mr.  Root  ;  Storekeeper,  Mr.  Duff.  The  Colonial 
Government  will  endeavour  to  import  the  required  labor 
from  the  Coast  of  India. 

Lightning  Conductors. — We  have  been  favored  with 
a  copy  of  the  Instructions  issued  by  the  R.  E.  Depart- 
ment on  the  application  of  Lightning  Conductors.  We 
reserve  our  comments  on  the  subject  for  some  future 
issue.  But  we  may  say  that  the  fact  is  all  our  arrange- 
ments of  that  kind  were  and  are  empirical,  and  in  the 
light  of  the  most  recent  experiments  we  must  consider 
our  present  methods  defective.  The  rules  in  the  pamphlet 
are  just  taken  from  ordinary  books,  only  there  is  the  usual 
military  affectation  of  precision. 

The  Government  and  the  Press. — The  Poona 
Observer  writes  : — Some  time  ago  we  had  a  few  remarks 
to  make  on  the  injustice  done  to  Mr.  Pat.  Doyle,  c.E., 
the  well-known-  proprietor  and  Editor  of  Indian  En- 
gineering, by  the  action  taken  by  Government  in 
practically  subsidising  a  rival  professional  journal.  We 
are  glad  to  find  that  our  opinion  as  regards  the  invidious 
nature  of  the  transaction  is  shared  by  a  Calcutta  journal, 
the  Indian  Daily  News.  We  gave  the  views  of  the 
Calcutta  paper  in   our  last  issue. 

Comparative  Cost  of  Cinchona  Production. — The 
attention  of  the  Government  of  India  having  been 
invited  by  the  Secretary  of  State  to  the  circumstance  that 
bark  which  in  Bengal  costs  Government  5\  annas  per 
pound  is  not  produced  in  the  Nilgiri  Plantations  for  less 
than  lOJ:  annas,  the  Madras  Government  consider, 
in  explanation,  that  the  comparison  made  by  the  Bengal 
Government  between  the  cost  of  Cinchona-bark  grown 
on  the  Madras  Plantations  and  those  of  Bengal  is  based 
on  data  so  dissimilar  as  to  render  it  unreliable  and 
misleading. 

Items  from  China. — The  Yellow  River  has  come  with 
all  the  force  of  the  summer  freshet  and  swept  away  the 
barriers  interposed  at  the  gap  of  last  September.  The 
money  and  energy  expended  during  the  last  nine  months 
at  Cheng-chow  have  been  thrown  away  and  the  whole 
question  has  now  to  be  reconsidered. — The  erection  of  a 
bridge  across  the  Peiho  at  Tiensin  by  the  Railway 
Company  has  at  last  been  decided  upon.  The  bridcre 
is  to  be  placed  on  the  French  Concession,  as  the  French 
protested  against  having  same  placed  below  the  French 
Consulate,  because  it  would  involve  inconvenience  to 
gunboats  coming  up  to  the  French  bund. 

Sherghur  Company.— The  balance  sheet  of  this 
promising  speculation  is  unique:  the  paid-up  capital 
is  Rs.  10,000,  and  there  are  debts  of  Rs.  3,186.  The 
assets  are  put  down  at: — Expended  on  developing 
mining  rights,  Rs.  7,802 ;  value  of  mining  rights  in 
Jograd  and  Kapasarah,  Rs.  5,084  ;  tools,  &c.,  Rs.  300— 
total  R.S.  13,186.     This   is  the  interesting  concern   part 


of  which  was  to  have  been  sold  to  the  Raneegunge 
Coal  Association  for  4  lakhs  of  rupees ;  and  which  they 
declined  to  buy.  It  is  understood  that  the  Managing 
Director,  Mr.  A.  E.  Harriss,  has  gone  to  England,  presum- 
ably to  seek  "  fresh  woods  and  pastures  new.  " 

Bombay  versus  Lancashire. — A  Bombay  paper  says 
that  an  English  firm  of  machinists  have  orders  in  their 
books  to  equip  sixteen  new  mills  in  India,  and  "  at  the 
present  time  there  are  no  less  than  twenty-five  mills  being 
prepared  in  Bombay,  while  in  Lancashire  the  growth  of 
the  home  industry  is  represented  by  the  erection  of  a 
solitary  mill."  But  somebody  thinks  that  the  writer 
must  mean  Japan.  At  present  Japan  is  putting  up  a 
multitude  of  tiny  mills,  3,000  to  5,000  spindles  each,  and 
25  of  such  would  only  equal  two  mills  of  the  average 
Indian  size.  The  same  critics  observes  that  five  new 
mills  are  going  up  in  Bombay,  not  25  as  this  writer  says. 

A  Dark  Outlook. — The  fall  of  the  dollar  to  three 
shillings,  and  the  prospect  of  further  decline,  present  a 
dark  outlook,  the  only  apparently  bright  spot  being  the 
likelihood  of  the  adoption  of  bi-metallism.  Silver  has  been 
of  late  produced  at  rates  undreamt  of  a  few  years  back, 
and  likely  to  be  lower  still  ere  long.  The  Broken  Hill 
mines  in  Australia  are  turning  out  the  metal  in 
quantities,  that  bid  fair  to  make  it  cheaper  than  ever.  A 
whole  mountain  there  is  said  to  be  one  mass  of  pure 
silver.  The  metal  can  be  cut  out  of  its  sides  in  blocks 
with  a  pickaxe.  Should  silver  become  too  cheap,  plenti- 
ful and  con  mion,  of  which  there  is  every  chance,  it  will 
hardly  be  of  much  use  as  standard  of  currency.  The  fixed 
ratio   of  the  bi-metallists   will  become  illusory  at  once. 

Embankments  in  Bengal. — The  grant  for  the  main- 
tenance of  embankments  for  the  year  1886-87  was — 
Government  embankments  Rs.  5,31,000,  Tuccavee  em- 
bankments Rs.  1,32,000— total  Rs.  6,63,000.  The  expen- 
diture was  as  follows  : — Government  embankments 
Rs.  5,45,436,  Tuccavee  embankments  Rs.  84,340 — total 
Rs.  6,29,776.  Those  classed  as  tuccavee  are  maintained  at 
the  cost  of  zemindars,  either  under  contract  for  a  fixed 
term  of  years,  or  under  annual  estimates  for  repairs. 
The  average  rate  for  the  maintenance  of  1,184  miles  of 
Government  embankments  is  Rs.  245-47,  or  Rs.  65-47 
more  than  that  of  the  previous  year,  an  excess  chiefly 
due  to  the  increased  expenditure  on  account  of  repairs  of 
heavy  damages  from  the  floods  of  the  previous  year.  For 
tuccavee  embankments  under  contract,  the  average  rate 
is  Rs.  156,  or  Rs.  10  below  that  for  last  year. 

Messrs.  Neilson's  Engines  for  Heavy  Inclines. — 
Some  people  have  got  rather  mixed  in  their  ideas  of  the 
new  locomotives  being  sent  out  to  work  the  heavy  inclines 
on  the  Sind  Peshin  and  Bolan  Railways.  It  would  be  but 
a  poor  performance  for  an  engine  weighing  128  tons  to 
only  take  70  tons  up  an  incline  of  1  in  15  but  two  miles 
long.  Messrs.  Neilson  and  Co.  have  sent  out  two  differ- 
ent descriptions  of  engines  for  heavy  inclines — one  an 
eight-wheeled  coupled  tank  engine  with  inside  cylinders 
for  Kojak  works,  weighing  in  steam  58  tons  and  capable 
of  taking  a  train  of  70  tons  exclusive  of  engine  up 
inclines  of  1  in  15.  The  other  a  twin  engine  consisting 
of  two  separate  six-wheeled  coupled  engines  with  one 
tender  between  them  weighing  in  all  124  tons,  from  the 
designs  of  Mr.  C.  Sandiford,  Locomotive  Superintendent 
N.  W.  Railway,  Lahore,  calculated  to  take  a  train  weigh- 
ing over  300  tons  up  long  gradients  of  1  in  40. 

Local  Fund  Works  in  the  Madras  Presidency.— The 
Govermnent  of  India  observe  that   the  amount  devoted 
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to  local  public  works  in  the  Madras  Presidency  during  the 
yearlS8G-87  w-as  lU.  28,81,810.  The  suggestion  of  the 
Fiaance  Committee,  that  all  local  public  works  should  be 
carried  out  by  the  Imperial  Public  Works  Department, 
having  been  referred  to,  the  views  adopted  by  the  Govern. 
ment  of  India  in  this  matter  are  stated  in  a  Home  Depart- 
ment Resolution,  dated  10th  February  1888  ;  and  under 
the  terms  of  that  Resolution  it  is  in  the  power  of 
the  local  Government  to  retain  the  execution  of 
works  paid  for  by  local  bodies  in  the  hands  of  such 
bo<.lies.  This  arrangement  h:vs  been  adopted  by  the  Govern- 
ment of  Madras,  and  to  its  adoption  the  Government 
of  India  raises  no  objection,  but  the  Governor-General  in 
CJouucil  trusts,  however,  that  the  operation  of  the  plan 
will  be  carefully  watched  by  the  local  Government. 

The  Royal  Military  Academy. — The  Duke  of 
Cambridge  awarded  commissions  in  the  Royal  Artillery 
and  Royal  Engineers  to  the  successful  cadets  at  the  Royal 
Military  Academy,  Woolwich,  on  the  26th  July. 
General  R.  J.  Hay,  Governor  of  the  Academy,  reported 
that  the  acceleration  of  the  Academy  course  had  afforded 
an  opjwrtunity  of  advancement  which  the  cadets  had  not 
neglected,  they  having  worked  well  to  compass  within 
three  t^nns  the  work  of  four,  and  thereby  quite  justified 
the  step  which  had  been  taken.  Their  conduct  also  had 
been  excellent.  The  fifty-four  cadets  of  the  examination 
class  were  called  forward  to  receive  her  Majesty's  com- 
roi.s.sions,  16  being  for  the  Royal  Engineers.  The  Duke  of 
Cambridge,  addressing  the  cadets,  congratulated  them 
upon  the  effort  which  enabled  them  to  rise  to  the  emer- 
gency in  which  they  were  placed.  He  urged  them  to 
continue  their  studies,  in  order  not  only  to  keep  abreast  of 
science,  but    to  compare    well   with  other  nations. 

H.  Dear  axd  Company,  Limited. — This  is  the  name 
of  a  Company  which  has  been  recently  registered  with  a 
capital  of  6  lakhs,  in  shares  of  Rs.  100  each.  The  object 
of  the  Company  is  to  acquire  the  good-will  of  the  late 
business  of  Herschell  Dear  and  Compan}^  of  Monghyr, 
and  more  particularly  to  carry  on  the  trade  in  timber, 
firom  which  it  is  well  known  that  during  the  last  ten 
years  the  late  Mr.  Dear  derived  an  income  averaging  11 
lakhs  per  annum.  The  Company  acquire  the  lease  of  the 
Ranmuggur  forest  for  8  years  at  an  annual  rent  of 
Rs.  8,500,  which  has  hitherto  been  worked  by  Messrs. 
H.  Dear  and  Company.  Messrs.  Gillanders,  Arbuthnot 
and  Company  become  the  Managing  Agents  on  a  com- 
mission of  2  per  cent,  on  all  timber  sold  to  Government  or 
the  Indian  Railways,  and  7  per  cent  on  all  other  sales. 
ilr.  C.  T.  Ambler  becomes  the  Superintendent  on  a  salary 
of  Rs.  800  ];)cr  month  and  10  per  cent,  on  the  net  profits, 
and  Mr.  F.  H.  Murray,  the  Manager  of  the  Forest  Depart- 
ment, on  Rs.  350. 

Uxxecessauy  ISTEnFERESCE.— Apropos  of  the  pro- 
posed Factory  Act  for  Bombay,  a  Parsee  writes  perti- 
nently to  the  Times  of  India : — In  matters  of  private 
enterprise,  like  the  cotton  mills  of  Bombay,  Gov- 
ernment might  well  refrain  from  playing  the  despot, 
and  from  all  unnecessary  interference  with  the  private 
rights  of  the  people.  If  the  mill-owners  and  their 
laborers  are  well  satisfied  with  the  present  state  of 
things,  and  if  the  one  or  the  other  of  them  do  not  desire 
i()  have  any  kind  of  legislation  regarding  their  own 
affairs  and  private  interests,  it  would  surely  be  wiser  and 
better  on  the  part  of  Government  to  steer  a  middle  course 
or  to  remain  perfectly  neutral  in  the  matter.  I  have 
reason  to  believe  that  more  men   have  died  or  are  dying 


every  year  from  hunger  and  starvation  than  from  hard 
work  or  over-work.  It  is  nothing  short  of  maudlin  senti- 
mentality or  officious  philanthropy  to  make  laws  aa 
regards  a  class  of  men  who  are  quite  able  and  willing  to 
work  harder  and  longer,  so  long  as  they  are  liberally  paid 
for  it,  and  have  nothing  to  say  against  it. 

Special  Rule.s  for  the  Retirement  of  Officers 
OF  THE  Indian  Telegraph  Department. — The  practi- 
cal application  of  the  special  retirement  rules  for  the 
Indian  Telegraph  Department,  which  were  promulgated 
in  the  Government  of  India  Resolution,  dated  21st 
October  1887,  has  shewn  that  they  produced  some 
anomalies,  and  that  their  effect  has  been  less  favorable 
than  was  anticipated,  when  the  Resolution  was  published, 
to  the  oflScers  whose  position  it  was  desired  to  benefit. 
The  Governor-General  in  Council  is  pleased  to  issue, 
with  the  sanction  of  the  Secretary  of  State,  other  rules, 
which  are  supplementary  to  the  rules  in  the  Resolution 
referred  to.  The  following  appears  to  us  to  be  the  most 
important  of  the  new  rules  : — Any  officer  of  the  Indian 
Telegraph  Department  who  had  less  than  20  years' 
service  counting  for  pension  on  the  31st  March  1888,  will 
be  eligible  to  retire  from  the  Department  when  he  attains 
to  20  years'  pensionable  service,  with  the  pension  due  to 
him  under  the  rules  in  force  (on  medical  certificate  or 
otherwise),  together  with  an  extra  pension  of  Rs.  1,000 
per  annum. 

Jail  Industries. — The  Times  of  India  says  that  the 
principle  that  convicts  should  be  made  to  contribute  as 
much  as  possible  towards  their  own  maintenance  has  un- 
questionably much  to  be  said  for  it.  Aimless  labor,  mere 
treadmill  work  or  shot  drill,  has  little  or  nothing  that  can 
be  advanced  in  its  favor,  though  in  the  case  of  short  sen- 
tences it  is  difficult  to  see  how  anything  else  can  be  sub- 
stituted. But  it  is  an  unquestionable  and  very  serious 
result  of  jail  labor  that  it  enters,  and  has  an  increasing 
tendency  to  enter,  into  competition  with  private  enterprise. 
Moreover,  it  is  open  to  doubt  whether  many  of  the  occupa- 
tions to  which  prisoners  are  set  are  really  punitive  and 
deterrent.  We  now  find  jails  in  the  Punjab  and  all  over 
India  entering  into  competition  with  private  firms  for 
Government  contracts.  In  the  Punjab  we  find  the  follow- 
ing branches  of  manufacture  : — Carpets,  durries,  weaving 
cotton,  lithographic  printing  paper  making,  rope  making, 
ice  manufacure,  and  "  miscellaneous."  Now,  this  list 
suggests  two  questions :  first,  how  much  of  the  work  is 
really  hard  labor  ?  and,  second,  how  far  does  it  compete, 
and  on  exceptionally  favored  conditions  compete,  with 
private  enterprise  ? 

A  Pitiable  Failure. — M.  de  Lesseps'  Panama  Canal 
scheme  is  very  nearly  played  out.  If  he  only  ruined  himself 
by  his  vain  imaginings  it  would  not  matter  much.  But  it 
is  pitiable  to  think  of  the  many  families  in  rural  France  that 
will  be  reduced  to  beggary  as  a  result  of  their  faith  in 
France's  Grand  Old  Man.  The  pity  of  it  is  that  these  grand 
old  men  are  (unconsciously  to  themselves,  it  may  well  be) 
most  intensely  selfish,  as  well  as  superbly  self-opinionated  ; 
and  under  colorable  pretext  of  generous  instincts,  they 
do  infinite  harm  in  the  world.  Who  was  the  abortive 
dufTer  in  Lempriere's  Classical  Dictionary,  who  essayed 
scaling  the  outside  edge  of  the  universe,  or  a  nefarious 
attack  on  the  virtue  of  Hera — or  some  such  attempt 
at  a  lark — and  for  his  pains  got  chained  to  a  rock 
without  any  cushions,  or  even  moral  supports  ? 
French  capitalists  don't  seem  inclined  to  give  M.  do 
Lesseps  any  more   cushions.     He  was  emphatically  and 
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entirely  a  creation,  an  outcome  of  Napoleonisra.  And  that 
rSgime  is  dead ;  and  so  is  his  capability  for  raising  money 
-on  the  Bourse.  We  take  it  that,  in  Yankee  parlance,  the 
Panama  Canal  speculation  is  "  played  out."  It  would  be 
■utter  waste  of  time  to  ask  to  see  the  cards  used.  M.  de 
Lesseps,  like  Mr.  Gladstone,  has  a  convenient  genius  for 
forgetting  and  ignoring  facts. 

The  Delhi-Kalka  Railway. — The  Indian  Daily 
News  writes  : — "We  referred  some  time  since  to  the  Rail- 
way promoted  by  Mr.  Duff  Bruce,  Mr.  J.  J.  Keswick,  Mr. 
Robert  Miller,  and  their  friends,  and  which  will  actually 
be  a  new  chord  line  to  the  East  Indian  Railway,  via 
Delhi  and  Umballa  to  Kalka.  The  Secretary  of  State 
has  given  a  concession  for  25  years,  and  the  line  is  to  be 
worked  by  the  East  Indian  Railway  Company  for  48  per 
cent,  of  the  gross  revenue.  These  terms  are  most  favor- 
able, and  the  scheme  would  have  been  launched  ere  this, 
if  there  had  not  been  some  delay  in  arranging  the  con- 
tract terms  for  working  the  line  with  the  East  Indian 
Railway,  who  for  a  long  time  stood  out  for  50  per  cent. 
As  it  is,  the  prospectus  will  probably  be  placed  on  the 
market  in  October.  Mr.  Duff  Bruce  has  applied  for  an 
extension  of  leave  for  four  months,  prior  probably  to  his 
resignation,  as  he  is  to  be  the  Consulting  Engineer  to  the 
Company  in  England.  Mr.  R.  A.  Way,  who  was  associat- 
ed with  Mr.  T.  R.  Wynne,  the  present  Chief  Engineer  of 
the  Bengal-Nagpore  line,  on  construction  work  on 
various  lines,  is  to  be  the  Chief  Engineer  of  the  line  in 
India,  another  feather  in  the  cap  of  the  Cooper's  Hill 
men.  This  grant  of  the  line  in  connection  with  the  East 
Indian  Railway  is  a  severe  rebuff  to  the  Royal  Engineer 
clique  in  England,  who  were  exerting  all  their  influence 
to  get  the  concession  in  connection  with  the  Bombay  and 
Baroda  Railway."  This  statement,  however,  of  our 
generally  well-informed  contemporary  requires  confirm- 
ation. 

Mining  in   India. — The   lengths     which   self-interest 
will    induce    some  people  to  go  is  appalling  when  exem- 
plified by  a  recent  assertion  in  the  correspondence  columns 
of    a    leading    Calcutta    "  daily, "    where   the    startling 
statement  is  made  that  the   Indian  coal-mines    with    an 
output    of    2,300,000    tons  per  annum   employ  200,000 
people.     If  a  cypher  were  omitted,  the    figure    would    be 
more    near   the  truth.     The  number  of  persons  employed 
in  the  mines  of  the  United  Kingdom  was  503,987  in  1882 
and  514,933  in  1883,  when  the  production    was  156,499,- 
997    and    103,737,327    tons,  respectively.     In  respect  to 
accidents,  it  is  unquestionable  that  as  regards  India  these 
are  few  and  far  between.  Ball  in  his  "Manual  " — published 
by  the  Government  of  India — says  of  the  Raniganj    field 
that  "  accidents,  particularly  those  accompanied  by  loss  of 
life,  are  of  rare  occurrence, "  and  adds  that  "  none  of  the 
mines  are  of  great  depth,  and  a  perfect  freedom  from    fire 
and  choke  damp  render  it    possible    to  carry  on  the  work 
without  its  being   necessary    to    adopt    the    precautions 
which    in  England  only  fail  too  often  to  secure  the  object 
aimed  at."     We  may  say  that  it  was  not   till  1843,    after 
the    mining   industry  had  been  in  existence  and  in  active 
operation   for  550  years,    that    the    Home    Government 
appointed    the    first    Inspector.     In    that  year  the  total 
annual   output  of  the  mines  of  the  United  Kingdom  was 
43,000,000.     The  Indian  output  is  something  like  2,000,- 
000  tons  per  annum,  and  some  of  the  mines  are  hundreds, 
while  others  are  more  than  a  thousand  miles  apart.    Under 
these  circumstances,  we  consider  that  the  Executive    are 
wise  in  letting  well  alone. 


Oluraut  ^elus. 


Tn-E  Straits  Times  .says  that  a  large  brewery  and  distillery 
are  being  erected  in  Johore. 

Considerable  damage  has  been  done  to  the  Sone  Canal  head- 
works.     The  broken  piers  are  now  being  repaired. 

The  rainfall  to  date  has  been  insufficient  in  several  parts  of 
the  Bombay  Presidency,  as  well  as  of  the  Punjab  and   Bengal. 

There  was  no  truth  in  the  rumour  that  the  Himalayan 
Railway  had  been  breached  during  a  recent  storm.  The  line 
is  intact. 

The  project  for  an  East  Coast  Eailway  from  Calcutta  to  Bezwada 
is  meeting  with  warm  approval  in  all  the  districts  which  would 
be  tapped  by  the  line. 

The  major  portion  of  the  Public  Works  Secretariat  will  be 
left  behind  at  Simla  this  winter,  only  a  camp  office  going  down 
for  the  season  to  Calcutta. 

The  line  of  Eailway  from  Bezvada  to  the  frontier  of  His 
Highness  the  Nizam's  Dominions  will  in  future  be  styled  the 
Bezvada  Extension  Railway. 

Captain  H.  D.  Love,  Principal  of  the  College  of  Civil  Engineer- 
ing, has  been  granted  by  the  Secretary  of  State  for  India  an 
extension  of  furlough  for   two   months. 

Mr.  John  ELiot,  Officiating  Meteorological  Reporter  to  the 
Government  of  India,  who  has  been  on  tour  in  Bombay  and 
Bengal,  returns  to  duty  at  Simla  next  week. 

Major  Carter,  r.e.,  Inspector  of  Submarine  Defences  in  India, 
died  at  Bombay  on  Monday.  The  deceased  was  a  zealous  and 
efficient    officer,  and    was    well  known  in  Calcutta. 

Mr.  F.  B.  Hanna,  M.A.,  Agent  and  Manager  of  the  Madras 
Railway,  and  President  of  the  Faculty  of  Civil  Eengineering  in 
the  University  of  Madras,  has  been  appointed  a  Trustee  of  the 
Madras  Harbour  Board. 

Mr.  Pedler  has  written  an  interesting  report  on  the  Meteorolo- 
gical Dej)artment  of  the  Government  of  Bengal.  He  records  the 
important  changes,  introduced  during  the  year  1887-88,  to  improve 
the  working  of  the  Department. 

The  Ceylon  Spinning  and  Weaving  Company  is  now  fairly 
started,  and  the  directors  having  secured  Rs.  400,00J  of  the  pro- 
posed capital,  have  purchased  a  block  of  land  at  Wellewatta,  in 
the  south  of  Colombo,  on  which  to  erect  their   mills. 

The  Government  of  India  has  definitely  refused  to  make  over 
to  the  Calcutta  Corporation  the  Howrah  Bridge  surplus  for  the 
construction  of  the  Central  Road.  It  is  a  mistake  to  suppose 
that  the  East  Indian  Railway  ever  advanced  any  claim  to  the 
money  ;  all  it  did  was  to  oppose  the  use  of  it  for  the  road 
scheme. 

Machine  guns  are  shortly  to  be  provided  for  the  coast  de- 
fences. The  Government  of  India  has  sanctioned  twelve  for  Bom- 
bay, seven  for  the  Hooghly,  eight  each  for  Kurrachee  and  Rangoon 
and  nine  for  Madras,  or  44  in  all.  The  three  Presidencies 
together  with  Quetta  are  to  have  85  machine  guns  for  the  land 
defences. 

Colonel  Wallace,  r.e.,  on  his  arrival  at  Simla,  does  not  act 
at  once  for  Colonel  Conway-Gordon  ;  but  he  will  do  so  later 
on.  There  appears  no  doubt  that  Colonel  Conway -Gordon  ought, 
for  the  sake  of  his  health,  to  take  leave,  in  spite  of  his  desire  to 
remain  at  his  post.  It  is  almost  cei'tain  that  he  will  have  to  do 
so  ultimately. 

The  whole  management  of  the  North-Western  Railway  will 
shortly  undergo  considerable  alteration.  The  entire  line  will  be 
brought  under  one  management,  thus  doing  away  with  what  is 
now  known  as  tlie  Sind  Section.  The  head-quarters  will  remain 
at  Lahore,  but  the  office  will  be  considerably  enlarged  :  wlule  the 
terminus  at  Kurrachee  will  become  an  important  charge. 

There  is  .some  prospect  of  a  good  water-supply  for  Murree.  There 
are  two  schemes  under  consideration.  The  first  is  to  pump  up 
water  from  Kuldunna  aud  Clifden  to  the  top  of  Pinnacle  Hill, 
where  it  will  be  stored  in  tanks  and  distributed  throughout  the 
station  through  pipes.  The  second,  is  to  carry  it  to  t)ie  top  of 
Pilinaele  Hill  from  the  top  of  the  hill  on  which  Duiiga  Gall  is 
built— a  distance  of  about  19  miles  by  the  road. 
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fetters  to  the  Cbitor. 


Tk*  Editor  dttirt*  it  to  U  ditltuctly  under*iood  that  he  doet  not  hold 
kimtttf  rmpimtibU  for  the  opinions  expressed  bif  correspondents.] 

PENSIONS  AND  RETIREMENTS. 

S,R,_Your  correspondents  "Q."  and  "TreUr"  will  find  the 
iuforniHMon  thev  ask  for.  in  yonr  issiie  of  4tli  Angus',  in  the 
P.  W.  D,  classifieil  list  published  by  the  Indian  Daily  Neirs 


"  MERIT  LEADING  TO  DISTINCTION." 
Sir,— On  his  new  wheels  Mr.  Proctor  Sini.s  seems  likely  to  be 
even  more  of  an  ornament  to  the  profession  of  Engineering 
than  hitherto  his  siH>cial  cnlt  has  permitted.  A  ve.-itJible  em- 
bodiment of  economy  he  has  douhle<l  up  half-a  dozen  State 
appointment.s  at  Bhow'uugger  in  his  own  person,  and  is  now,  ac- 
conling  to  a  paragraph  in  yonr  last  issue,  not  only  State  Engineer, 
but  also  Public  Works  Minister,  MuniciiJal  Chairman,  Justice 
of  the  Qnorum,  and  Head'  Secretary— but  also  "  Every  thing 
else  of  public  ntilitv  to  the  State,"  the  chief  of  which  "  respects 
him  as  a  father."  The  only  [wrallel  instance  of  like  success  is  that 
of  C-olonel  Jacob  at  .Teypore,  whose  name  is  inseparably  associated 
with  the  progress  of  that  well-known  Rajpootana  State,  and  as 
Colonel  Jacob  also  Wlongs  to  the  profession  of  Engineering,  I 
con.sider  that  his  name  ought  t«  have  found  a  place  in  your 
paragraph  in  preference  to  those  given. 

Rajput. 


GOVERNMENT  OF  INDIA  VERSUS  "  INDIAN 
ENGINEERING" 
Sir,— I  have  just  read  yonr  letter  "To  the  Profession  in  India," 
sent  with  your  numWr  for  28th  July,  and  venture  to  write  to  you, 
in  spite  of  my  verv-  insignificant  position  in  the  P.  W.  D  list,  in 
order  to  thank  you  for  what  you  liave  already  done  towai-ds  giving 
as  an  impartial  journal.  I  sincerely  hope  that  the  very  fact  of 
your  having  b^en  unjustly  treate<l  (with  regard  to  your  rival) 
by  our  paternal  Govenmient,  will  induce  more  of  us,  both 
RE  and  C.E  ,  in  the  P.  W.  D.,  to  stand  by  you.  It  is  well-known 
that  a  journal  which  speaks  up  fearlessly,  without  bias,  and  above 
all,  with  a  view  to  great  care  and  accuracy  in  its  statements,  is  a 
most  desirable  thing  for  the  members  of  our  profession  in  India 
in  this  age  of  kow-towing  to  o>ir  bosses.  They  have  tried  to  make 
you  take  a  back  seat,  but  I  feel  sure  you  will  keep  your  place  and 
will  force  yourself  more  and  more  into  prominence  by  maintain- 
ing, without  bearing  malice,  a  fearless  and  outspoken  policy. 


BUILDING  SOCIETIES. 


.  Sir, — I  am  at  a  loss  to  account  for  the  absence  of  a  Building 
Society  from  the  number  of  institutions  which  have  sprung  up 
in  Calcutta,  and  especially  because  there  is  a  large  and  stationary 
section  of  com|>aratively  ill-paid  men  who  never  have  a  decent 
«bode.  It  may  be  that,  owing  to  the  high  value  of  land,  the 
(JiflRculties  were  great,  but  when  the  suburbs  amalgamation  scheme 
is  in  operation,  a  fine  opportunity  will  be  presented  to  those 
philanthropically  dis|»sed  to  initiate  a  society  of  this  kind,  in 
order  tliat,  even  the  lower  cla-sses,  by  being  industrious  and  thrifty, 
may  be  able  to  provide  themselves  with  a  home  of  their  own,  and 
become  citizens  of  a  more  useful  and  intelligent  kind.  There 
is  nothing  that  makes  or  mars  a  man  in  life  so  much  as  the 
condition  and  surroundings  of  his  home  ;  and,  apart  from  many 
other  considerations,  it  wouhl  l)e  quite  right  and  proper  for  the 
City  Fathers  to  support  and  encourage  any  scheme  intended  to 
better  the  home  life  of  the  people  entrusted  to  their  care. 

Now   is  the  time  to  move,   so  that  when  the  suburbs  are  amal- 

fiimate<l,  the  first  cliance  is  not  lost  of  securing  good  sites  for 
uilding.  Should  a  society  be  formed,  aiul  proper  and  earnest  re- 
presentatives elected  to  form  a  committee,  I  have  no  doubt 
they  would  obtain  verj-  material  help  from  gentlemen  intere-sted 
in  the  improvement  of  the  jKwrer  classes. 

Self-Help. 
[There  are  many  such  Associationii  in  Southern  India,    and    some- 
thing like  a  hilf-dozen  of  them  in  Madras. — Ed.,  /.    E.] 


that  "  if  he  wishes  for  controversy,  he  can  find  it  from  day  to  day 
in  the  Government  Meteorological  Office,  of  which  he  is  the  chief." 
One  knows,  and  is  allowed  to  know,  so  little  about  India  Office 
Stores,  that  I  was  not  aware  before  of  a  special  Jupiter  Pluvius 
being  kept  on  the  premises. 

By  way  of  commentary,  and  haply  amendment  of  some  doll- 
house  Engineering  architecture  of  a  bye-gone  time,  I  quote  the 
following  pa-s.sage— the  Jumraa  Musjid  and  the  Taj  Mehal  being 
the  text :— "  It  is  jiainfid  to  turn  from  these  grand  edifices  to  the 
Railway  station,  which,  though  well  and  solidly  constructed  of  red 
sandst<)no,  presents  to  the  eye  a  hideous  mixture  of  Eastern  and 
Western  styles — Norman  towei-s  and  Indian  minarets — the  gate- 
wav  of  a  county  jail,  with  the  architrave  of  a  Hindoo  temple— 
a  fortress  without,  and  a  booking  office  within  !  " 

ViNDEX. 


ANGLO-INDIAN  ENGINEERS. 
Sib, — Colonel  Lawrie  has  published  a  second  series  of  sketches 
of  distinguished  Anglo-Indians.  The  l>ook  contains  361  pages,  is 
fmdded  with  irrelevant  notices  of  Lonl  Byron,  the  Prince  of  Wales' 
pageant  at  Benares,  the  story  of  Sir  Roper  Lethbridge's  successes, 
•ad  a  vast  amount  of  twaddle.  But  the  only  Indian  Engineer  it 
pxtkea  any  mention  at  all  of  is — Lieutenant-General  Richard 
Strachey,  R.K. — Guilford  Molesworth,  Bradford  Leslie,  and  a  dozen 
Other  Anglo-Indian  Engineers  who  liave  scored  their  triumphs  in 
India,  are  all  left  out  in  the  cold.  Perhaps  they  won't  mind 
much  if  they  take  Colonel  lawrie's  way  of  illustrating  character 
into  consideration.    Of  General  Strachey,  we  are  told  for  instance 


NEW  TECHNICAL  COLLEGE  AT  SYDNEY,  N.  S.  W. 

Sir,— At  the  present  moment,  when  technical  education  is  a 
subject  of  special  interest,  it  might  be  interesting  to  note  how 
the  Colony  of  New  South  Wales  has  seen  its  way  to  supply  th's 
want.  Tiie  (Colonial  Govermuent  first  of  all  deputed  a  sjwcially 
qualified  officer  to  make  an  exhaustive  enquiry  into  the  methods 
of  training  adopted  in  Europe  and  America,  and  having  received 
his  re|)ort,  inaugurated  a  system  of  technical  education  under 
State  control,  and  appointed  a  Board  to  superintend  its  operations. 

The  immediate  result  of  this  |)olicy  was  the  establishment  of 
the  Sydney  Technical  College,  with  the  following  twelve  depart- 
ments : — ■ 

1.  Agriculture,  including  botany,  veterinary  science,  and 
wood -sorting. 

2.  Applied  mechanics,  including  mechanical  drawing,  naval 
architecture,  boiler-making  and  turning  and  fitting. 

.3.  Architecture,  including  carpentry  and  joinery,  masonry, 
bricklaying,  plumbing,  cabinet-making  and  carriage-building. 

4.  Art,  including  geometry,  perspective,  model  and  freehand 
drawing,  design  and  house  painting  and  decorating. 

5.  Geology,  including  mining,  mineralogy,  and  physiogi-aphy. 

6.  Chemistry,  including  laboratory  instruction  in  practic; " 
and  theoretical  chemistry,  metallurgy,  and  photography. 

7.  Commercial  economy,  including  French,  German,  Latin, 
phonography,  advanced  caligraphy,  correspondence  and  book- 
keepine. 

8.  Mathematics,  including  navigation  and  actuarial  science. 

9.  Elocution,  including  the  art  of  public  speaking  and  recit- 
ing. 

10.  Pharmacy,  includins;  materia  medioa,  pharmacy,  theiu- 
peutics,  anatomy,  physiology  and  dentistry. 

11.  Physics,  including  optics,  sound  and  other  branches  of 
natural  philosophy,  practical  electricity  and  telegraphy. 

12.  Domestic  economy,  including  cookery  and  household' 
management. 

As  regards  other  classes,  there  is  a  rule  which  provides  that 
instruction  will  be  given  in  any  special  subject,  whenever,  at  least, 
12  intending  students  send  a  requisition  to  the  Principal  asking 
for  such  instruction. 

An  important  feature  of  the  scheme  of  technical  education  in 
N.  S.  W.  consists  in  the  arranging  for  itinerant  lecturers,  so  that 
less  favored  towns  may  derive  a  certain  amount  of  benefit  andi 
maintain  classes  for  imparting  technical  knowledge. 

Advance  India! 


THE  WESTERN  BENGAL   RAILWAY  AND    THE    COAL- 
FIELDS OF  "  SONTHALIA." 

Sir, — In  your  paper  of  the  11th  Augu.st  1888,  I  obsei-ve  that  Sir 
Bradford  Leslie,  in  writing  about  the  Western  Bengal  Railway 
project,  makes  no  mention  of  the  vast  coal-fields  of  the  Domi- 
uikoh,  in  the  Sonthal  Pergunnahs,  and  the  country  west,  compared 
to  which  the  whole  of  tlie  coal  mines  of  Raneegunge,  Burrakur, 
Girdii,  Sec,  are  of  smaller  area. 

The  Bhagulpore-Nonee  Haut  branch  of  the  Western  Bengal 
Railway  project  will  run  through  the  western  section  of  this 
coal  country,  and  if  judiciously  laid  out,  it  may  serve  the  great 
mountain  belt  of  coal  on  the  east,  as  well  as  the  coal  beds  on  the 
west. 

As  I  explored  and  worked  the  coal  of  these  parts  for  about  5 
to  7  years,  I  send  you  a  descriptive  outline  of  this  country. 

The  distance  between  the  East  Indian  Railway  Loop  Line  and 
the  Bhagulpore-Nonee  Haut  jjroject,  as  shewn  on  your  map, 
is  about  48  miles.  I  explored  this  country  from  north  to  south 
for  about  .50  miles,  mailjiiig  the  sites  of  coal  out-crops,  &c.  I  will 
begin  by  dividing  it  into  four  sections. 

Section  1. — The  eastern.  The  coal  formation  in  this  section 
dips  from  the  Ganges  towards  the  west,  attaining  its  greatest 
depth  below  the  surface  about  5  miles  west  of  the  East  Indian 
Railway  Loop  Line,  and  1.5  miles  further  west  it  crops  up  above 
the  ground,  and  was  worke<l  by  me  for  the  East  Indian  Railway 
(Jompany  in  the  Goomanee  Valley.  It  forms  a  great  trough  of  coal  ; 
its  greatest  breadth  to  the  Ganges  is  about  30  miles,  to  the  East 
Indian  Railway  20  miles,  and  its  length  may  be  80  miles,  but  I  only 
explored  50  miles  as  noted  above. 

'The  two  great  outlets  from  this  tract  of  hill    cou&try  are  down 
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the    Goomanee  Valley  aiul  the  Banslowe  Valley,  which  are  about 
20  miles  apart,  and  cross  the  East  Indian  Railway  Loop  Line. 

These  valleys  supplied  the  East  Indian  Railway  Company  with 
coal  between  1856  and  1860,  or  1862. 

In  the  Goomanee  Valley,  the  first  or  upper  bed  was  composed 
of  6  feet  of  coal  shale  and  16  feet  of  good  coal  ;  the  second  bed 
was  composed  of  12  feet  of  coal  ;  the  sandstone  on  the  first  bed  was 
30  to  40  feet  in  thickness  ;  on  the  second  bed  30  feet  in 
thickness  ;  below  these  there  was  about  100  feet  of  coal 
sandstone,  with  thin  layers  of  inferior  coal  and^iron  ore. 

The  first  bed  was  a  low  crop — coal  below  the  ground.  The  second 
coal  bed  was  a  high  crop  out  of  the  hill,  the  floor  of  the  coal  bed 
being  nearly  on  a  level  with  the  ground.  Both  were  worked  for 
many  years  without  any  machinery.  The  coal  was  used  for  brick 
burning  and  for  getting  up  steam  in  the  ballast  engines,  &c.,  before 
the  line  was  opened  to  the  Ganges.  As  these  mines  required  a 
branch  line  from  the  East  Indian  Railway  to  compete  with 
Eaneegunge,  &c.,  and  the  expense  of  carting  was  much  greater 
than  the  cost  by  rail,  they  had  to  be  closed,  but  now  that  the 
State  is  constructing  Railways  north  of  the  Ganges,  the  quantity 
of  coal  required,  and  the  saving  of  H  anna  per  maund  to  Govern- 
ment, may  induce  them  to  open  out  the  country  by  a  branch 
Railway. 

The  area  of  No.  1  Section  is  about  1,500  square  miles.  The 
greatest  depth,  is  about  800  feet,  but  as  the  3  miles  of  crop  I 
worked  may  give  40  lakhs  of  maunds  for  80  years,  the  deep  coal 
may  not  be  touched  for  a  long  time. 

Section  2. — The  Hill  Section  is  about  6  miles  broad.  The  coal 
ascends  to  about  5  or  700  feet,  shewing  its  highest  crop  on  the 
west  of  the  Dommikoh  Hills.  About  one-half  of  the  coal  has  been 
cut  away  by  the  formation,  or  scooping  out  of  the  valleys,  but 
about  1 50  square  miles  of  coal  formation  remains. 

Section  3. — -This  is  west  of  the  Dominikoh,  the  coal  being 
above  ground  was  swept  away,  and  maunds  of  coal  ashes  and 
sandstone  may  be  found  resting  on  the  gneiss  formation. 

Section  4. — Here  the  coal  formation  dips  west  below  the  surface 
in  or  about  the  place  marked  for  the  Bhagulpore  Nonee-Haut 
project,  and  it  will  be  evident  that  if  the  B.  and  N.  Railway 
is  judiciously  laid  out,  with  suitable  branches,  many  coa' 
companies  may  start  in  the  hills  on  the  east,  and  in  the  country 
west,  and  sufficient  coal  obtained  to  make  the  Western  Bengal 
Railway  project  as  paying  as  the  East  Indian  Railway  ;  for  I 
have  been  informed  that  it  is  the  East  Indian  Railway  coal 
that  makes  their  Railway  so  profitable.  The  quantity  of  coal 
obtainable  from  the  coal-fields  west  of  the  B.  N.  project  is 
uncertain,  but  this  is  not  the  case  with  the  Hill  Section,  where  the 
((uantity  is  iuexhaustible.  A  brarch  run  down  the  Goomanee 
would  compete  with  the  East  Indian  Railway  for  a  portion  of 
the  great  beds  of  No.  1  Section  ;  the  distance  from  both  Railways 
is  about  equal. 

In  another  letter  I  will  enter  into  details,  and  shew  that  the 
CJoomanee  Valley  will  be  able  to  undersell  all  other  coal  mines  at 
jjresent  working  by  1 J  anna  per  maund  when  supplying  the 
Railways  north  of  the  Ganges,  the  steamers  on  the  Ganges,  &c., 
&c. 

As  the  Western  Bengal  Railway  will  have  as  short  a  lead  as 
the  East  Indian  Railway  Chord  Line,  competition  will  be  equal. 

P.  Burke. 

Calcutta  ;  Angust  18,  1888. 
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The  Clyde  from  its  Source  to  the  Sea.    By  W.  J.    Millar,  C.E.i 

Secretary  of   the  Institution  of  Engineers  and  SMp-luilders  in 

Scotland.    Edinburgh  :— Blackie  &  Son.  1888. 

This  work  has  for  its  object  to  present  in  a  condensed  form 
a  complete  general  view  of  the  River  in  all  its  relations  ;  to  trace 
it.s  connection  with  the  rise  and  progress  of  Marine  Engineering 
and  Ship-building  ;  and  to  describe  the  various  topographical, 
geological,  meteorological,  historical,  and  industrial  features  of 
the  Clyde  Valley. 

The  Topographical  .section  contains  a  full  account  of  the  Clyde 
and  all  its  tributaries,  illustrated  by  an  excellent  plan  and  section 
of  the  river  and  the  firth. 

The  Historical  associations  connected  with  the  River  and  its 
immediate  neighbourhood  have  been  carefully  treated.  This  is 
jKirticularly  the  case  in  that  section  which  deals  with  the  City  of 
Glasgow.  Here  the  ancient  city  and  its  wonderful  modern  deve- 
lopment are  contrasted  in  an  interesting  and  instructive  manner. 
The  causes  and  conditious,  in  virtue  of  which  Glasgow  has  reach- 
c<l  its  present  greatness,  have  been  traced  with  admirable  clear- 
ne.ss,  and  the  whole  modem  life  of  the  city  is  presented  with  suc- 
cinct completeness. 

The  Industrial  and  Commercial  aspects  of  the  River  have  re- 
ceived chief  attention,  and  the  rapid  expansion  of  Glasgow   as  a 


mercantile  centre  gets  its  main  illustration  in  the  section  which 
treats  of  ship-building  and  engineering.  Here  the  author  has 
brought  together  a  unique  mass  of  interesting  information  regard- 
ing the  first  developments  of  steam  shipping  on  the  Clyde  and 
the  earlier  efibrts  of  the  ship-building  firms  who  have  made  the 
river  famous.  In  this  connection  a  facsimile  of  the  original  draft 
of  the  first  steam-boat  the  Comet,  built  at  Port-Glasgow  for  Henry 
Bell  by  John  Wood,  is  here  given  for  the  fii-st  time  as  an  interest- 
ing historical  relic. 

Besides  the  commercial  and  industrial  aspects  of  the  Clyde,  its 
Defences,  Yachting,  Lighthouses,  &c.,  have  received  special  atten- 
tion. 

The  Illustrations  form  an  attractive  feature  in  the  book,  which 
is  elegantly  bound  in  cloth.  Various  places  of  interest  from  the 
Falls  of  Clyde  to  Ailsa  Craig  have  been  illustrated,  and  portraits 
of  such  men  as  Telford,  Henry  Bell,  John  Robertson,  and  Robert 
Napier  have  been  carefully  reproduced. 
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TYPES  OF  IRON  GIRDER  BRIDGES,  INDIAN 
MIDLAND  RAILWAY. 

The  girders  of  the  Jumna  Bridge  at  Kalpi  were 
designed  bv  Sir.  A.  M.  Rendcl,  the  Consulting  Engineer 
to  the  India  Office.  The  genenvl  design  of  the  bridge 
itself  was  prepare<l  by  Major  Gnicey,  R-E.,  Mr.  H.  L. 
Monk  being  the  Executive  Engineer  in  charge  of  its 
constnictiou.  The  girders  were  erected  by  Mr.  G.  H. 
Bayly,  Contractor,  w-ho  was  fonnerly  a  District  Engineer 
in  the  service  of  the  B.  B.  and  C.  I.  Railway.  The  piers 
are  built  to  a  height  of  76'  above  low-water  mark  and  are 
made  for  a  double  road-way,  the  rails  being  laid  between 
the  girders.     The  bridge  consists  of  10  spans  of  250'. 

The  design  by  Mr.  G.  Berkley,  the  Company's  Consult- 
ing Engineer,  for  the  250'  span  over  the  deep  water 
channel  of  the  Ken  Bridge,  differs  widely  from  the  girders 
of  the  Jumna  Bridge.  The  girders  of  this  bridge  are  not 
yet  erected. 

The  bridge  over  the  Betwa  at  Sujanpura  near  Jhansi 
is  90'  high,  and  consists  of  one  span  of  60'  and 
13  spans  of  150,'  the  roadway  being  carried  between 
the  girders.  The  top  chord  or  boom  consists  of  two 
side  plates  braced  together  top  and  bottom,  and  the  lower 
boom  of  2  plates  15'  deep  and  §"  thick  at  the  ends, 
the  central  portions  having  an  extra  thickness  of  plate 
rivett«d  to  each  of  them.  The  depth  of  the  girdei-s 
from  centre  to  centre  of  chords  or  booms  is  19'  8," 
and  the  clear  width  of  roadway  150,  giving  a  centre  to 
centre  distance  of  girders  of  16'  6".  The  batter 
or  end  strut  being  wider  at  the  bottom  than  at  the  top 
the  lower  chord  plates  kink  inwards  to  the  first  vertical. 
The  cross  girders  are  suspended  from  the  vertical 
etrutfi  and  the  roadway  is  covered  with  corrugated  iron 
plates  to  fit  it  in  case  of  necessity  for  the  passage  of 
Artillerj'.  All  large  through  bridges  of  this  Railway  are 
similarly  provided  with  roadways. 

The  bridge  across  the  Betwa  at  Makrari,  25  miles  from 
Jhansi,  is  a  similar  structure  and  consists  of  9  spans  of 
150' — 56'  high,  so  also  are  the  Bhina  and  Narrain 
Bridges  between  Bhopal  and  Jhansi,  each  consisting  of 
4  spans  of  150' — 67' and  54'   high  respectively. 

Of  the  same  type  of  girders  are  the  bridges  over 
the  Sindh  River — 10  spans  of  100'  on  the  Gwalior- 
Jhansi  Section ;  the  Keotan — 5  spans  of  100'  and  Betwa 
Bridge  near  Bhilsti — 4  spans  of  100'  and  5  spans  of 
75,'  all  from  50'  to  65'  feet  high.  The  vertical  struts 
in  these  spans  are  battered  downwards  from  the  top  on 
the  outside  to  stiffen  them,  but  the  batter  braces  or  end 
struts  are  not  raked  or  battered  as    in    the  150'     spans. 

All  girders  for  this  Railway  are  made  of  steel  and 
are  manufactured  by  various  makers,  but  McLellan's,  the 
Hasford  Company  and  Westword  Bailie's  work  have  all 
been  finished  with  commendable  accuracy. 

The  weights  of  the  several  girders  are  approximately  as 
follows  : — 

75  feet  span  through  bridge 

100    „      „  do. 

JOO    „      „  decked 

!»    „      ,.  do. 

ISO    ,,      „      through  bridge 

250    „       „  do. 

250    „       „  do. 

The  following  Table  shews  the  maximum  tensile  and 
compressive  strains  in  the  girders  of  the  bridges  of  the 
spans  referred : — 
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All  bearing  parts  are  steel. 

The  cross  and  Rail  girders  are  all  designed  for  an  axle 
load  of  16  tous,  and  wind  is  in  every  case  calculated  at 
561bs.  per  square  inch  against  the  structure  and  35lbs. 
against  the  structure  and  train. 

Details  of  the  main  girders  of  these  Bridges  will  be 
furnished  in  a  Series  of  Plates  to  be  published  in  subse- 
quent issues  of  Indian  Engineering. 


NOTES  ON  NAVIGATION. 
By  A.  EwBANK. 
V. 

Our  equation  for  the  course  y  was 


(X.-XJCoty 


180  y 


tan 


log 


(«-  i') 


tan 


(45+  I) 


(9) 


i— =13193  approximately 

180  p 


log 


7r 


=2-1203401  approximately 


M   is 


a  point  in   the   equator.     We    draw  a   rhumb 
line  which  shall  start  from  M  and  have   y=5*.     It  is   re- 
quired to  find  how  many  spiral  turns  will  be  necessary  in 
order  to  reach  the  north  pole. 
Let  n  turns  be  necessary.     Then 


x,= 

=360?i 

h 

=  90° 

h 

=  0° 

tan  (45  +~i)  =  tan  90°  =  infinity 
.•.  log  tan  I  45-1-  ^1  =  infinity 
logtan(45-f^^)  =  0 

360w  Cot  5°  =  ^^-^|infinity| 

.•.  n  is  infinite. 
^  This  conclusion  we  had  in  our  general  reasonings  anti- 
cipated. 

A  and  B  are  the  points  having  equal  latitudes  and  un- 
equal longitudes.  In  this  case  the  right  hand  member  of 
(9)  vanishes,  because  log  1  =  0. 

And  Xj  — X,  is  not  zero 
.-.  Cot  y=0 
.-.  y=90° 

In  other  words,  the  rhumb  line  becomes  a  small  circle 
of  latitude. 

Let  A  and  B  be  in  the  same  meridian,  and  have 
diffe-ent  latitudes.  Then  X2-Xi  =  0,  and  as  the  right 
hand  member  of  (9)  has  some  finite  value,  we  must  have 
Cot  \:=infinity.  Thus  \=0°,  or  the  meridian  itself  is  the 
rhumb  line. 

If  this  conclusion — dealing  with  infinities — seems 
doubtful  to  the  reader,  we  may  approach  the  question  in 
another  way. 

Let  A  and  B  have  latitudes  which  are  appreciably 
different.  Let  their  longitudes  differ  by  an  extremely 
email  quantity.  Then  the  right  hand  member  of  (9)  has 
some  finite  value.  But'one  factor  of  the  left  hand  member 
viz.,  the  factor  X„— Xi  is  extremely  small.  Thus  the 
other  factor,  viz.,  Cot  y  must  be  extremely  large.  There- 
fore y  must  be  an  exceedingly  small  angle.  In  the  ex- 
treme limit  X2-X1  becomes  zero,  and  y  also  becomes 
zero. 

Thus  we  see  that  equation  (9)  properly  questioned 
yields  us  coniplete  information  respecting  the  changes  in 
the  rhumb  line  with  changes  in  the  relative  positions  of 
the  points  A  and  B,  be  i ween  which  it  has  to  be  drawn. 
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Ficj.  9. 


In  fig.  9,  E  V  is  a  quadrant.  The  arc  V  U,  or  the  angle 
V  E  U  is  45°  ;  E  C  V  is  the  rhumb  line. 

A  captain  of  a  ship  having  to  sail  over  a  quadrant  of 
sea-water  would  break  it  up  into  small  arcs  and  run  along 
small  rhumb  lines  distinct  from  each  other.  In  other 
words,  these  small  rhumb  line  arcs  would  not  be  portions 
of  one  and  the  same  rhumb  line. 

Although  the  large  rhumb  line  E  C  V  would  never  be 
followed  in  practice,  yet  for  a  reason  that  will  appear  in 
the  sequel,  we  will  calculate  the  angle  y  or  P  E  C. 

HereX„-Xi=90.  /,=0;  l.^^b" 


90  Cot.  y= 


180^ 


log  tan  67^' 


=131-93  X '3827757 
Cot  y=  131-93  X  004253  approximately. 
Thus  y  =  60°  42'  approximately  by  the  usual  tables. 
Let  us  compare  this  result  with   the   arithmetic  mean 
of  the  angles  P  E  S  and  P  V  H. 


P  E  S+P  VH    ^s'+go' 


=67r 


These  angles  PES  and  P  V  H  are  the  initial  and  final 
curves  for  a  ship  if  it  could  move  along  the  great  circle 
E  S.  Thus  the  rhumb  line  course  is  less  than  half  the 
sum  of  the  initial  and  final  great  circle  courses. 

We  mil  now  ask  a  similar  question  when  the  arc  to  be 
sailed  over  is  a  small  arc.  Taking  the  present  speeds  of 
our  fastest  passenger  steamers  we  need  not  estimate  a 
day's  run  above  an  arc  of  10°. 

Fig.  10. 


In  fig.  10  E  B  IS  an  arc  of  10°.  E  D  B  is  a  rhumb  line. 
We  must  before  applymg  equation  (9),  calculate  the  arcs 
E  Q  and  B  Q^  The  angle  B  E  Q  we  will  take  to  be  45°. 
TheangleEBQisahttle  over  45°,  because  the  three 
angles  of  a  triangle  exceed  two  right  angles. 


For  E  Q  we  have  equation  (6) 

tan  E  Q=tan  10°  Cos  45° 
By  the  tables  E  Q=7°  6'  approximately 

=  7"1  in  degrees. 
For  B  Q  we  have  equation  (1) 

SinB  Q  =  Sinl0°  Sin  45° 
BQ  =  7°3' 
Substituting  in  (9)  we  obtain 


7-1  Cot  y==^^  log  tan  (45° +  3°  31')  approximately 


log  tan  (48"  31')  =  -0534461 
131-93  X -0534461 


Cot 


7-1 


:final 


Taking  logarithms  and  using  the  tables  y=45°  11' 
54"  approximately. 

We  will  now  examine  the  value  ofP  B  V  =  E  B  Q= 
course  at  B  in  the  circle.     Equation  (4)  gives  us 
Cos  10°=Cot  45  Cot  B 
or  Cot  B=Cos  10° 
=  -9848078 
B  =  45°  26'  17*  approximately. 
If  we  add  together  the  angles  P  B  A  and  P  E  B  and 
take  half  the  sum,  we  get  semi-sum  =  45°  13'  8". 

Thus  in  an  angle  y  which  exceeds  45°  the  difference 
which  we  are  examining,  viz.,  that  between  y  and  the 
semi-sum  of  P  E  B  and  P  B  A,  is  about  0°  1'  14",  or  about 
1'  15".  Thus  aproximately  the  difference  in  question  bears 
to  the  value  of  y  a  ratio  which  is  less  than 

1-25 


45x60 


This  is  less  than  -0005. 

In  estimating  the  nearness  to  each  other  of  two  quan- 
tities X  and  y,  it  is  not  sufficient  to  consider  only  the 
difference  x  —  y.  We  should  also  compare  their  differ- 
ence x  —  y  with  the  value  of  x  or  of  y. 

We  conclude  that  for  an  arc  of  10°  placed  as  is  E  B 
in  fig.  10,  we  may  say  that  y  for  the  rhumb  line  course  is 
nearly  equal  to  the  arithmetic  mean  or  semi-sum  of  the 
initial  and  final  courses  on  the  great  circle. 

In  discussing  this  same  question  for  the  whole  quad- 
rant of  fi{j.  9,  we  anticipated  a  considerable  difference, 
and,  therefore,  we  did  not  calculate  y  beyond  one  minute 
of  arc.  There  the  difference  in  fact  was  nearly  7°,  while 
y  was  more  than  60°.  The  (juantity  «"„,  though  not  large, 
is  not  very  small. 

In  the  case  of  an  arc  of  10°  we  calculated  our  angles 
as  far  as  seconds,  in  order  to  estimate  more  exactly  a 
quantity  which  we  expected  would  prove  very  small. 

It  may  be  asked  why  we  chose  45°  for  the  angle  V  U 
in  figs.  (9)  and  (10).     The  reason  is  as  follows. 

If  we  make  the  arc  E  S  revolve  about  E,  till  it  coin- 
cides with  the  equator,  we  shall  have  y  equal  exactly  to 
the  semi-sum  of  the  courses  in  the  circle.  For  in  this 
case  the  circle  is  its  own  rhumb  line. 

Similarly,  if  we  make  E  S  revolve  in  the  other  direction 
till  it  becomes  a  meridian,  we  again  have  course  y,  which 
then  is  zero,  equal  exactly  to  the  semi-sum  of  the  circle 
courses  which  are  separately  zero. 

Now  for  any  position  of  E  S  intermediate  to  the  equa- 
tor and  the  meridian,  let  the  difference  we  have  examined 

'7' 

be  X.     Let  —  =  y-     Then  y  is  really  the  quantity  which  it 

is  of  importance  to  examine. 

This  quantity  y  starts  from  the  value  zero  when  the 
circle  is  on  the  equator,  and  again  becomes  zero  when  the 
circle  becomes  a  meridian.  We  therefore  took  45°  as  an 
intermediate  position  whei-c  the  value  of  y  might  be 
expected  to  be  tolerably  large,  if  it  ever  does  take  large 
values. 

We  might  proceed  to  examine  the  case  of  an  arc  of 
10°  placed  as  A  V  in^^.  10.     We   should  probably   find 

that  the  value  we   have  called  y  or  —  would    again  be 

y 

small. 
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Fig.  11. 


But,  instead  of  making  the  numerical  calculations,  let 
us,  as  in^.  11,  cause  the  arc  of  10°  to  slide  little  further, 
so  that  V  shall  be  its  middle  point.  Here  A  V=V  K=5°. 
Then  we  know  that  v  will  be  90'.  The  circle  course  at 
A~P  A  H.  The  circle  course  at  K  =  P  K  H.  Those  angles 
are  supplementary,  and  so  their  semi-sum  is  exactly  y. 

We  see  then  that  as  an  arc  of  10^  slides  along  the  grc  ,t 
circle  E  V,  the  quantity  y,  which  initially  is  less  than  000.5 

or  a"jwk'  becomes  ultimately  zero. 

We  may  therefore  be  sure  that  for  the  arc  A  V  of 
fig.  10,  the  value  of  y  is  very  small. 

And  in  the  two  cases  where  we  had  obtained  a  numer - 
cii\  value  for  y,  the  rhumb  line  course  was  less  than  the 
semi-sum  of  the  circle  courses.  Apart,  therefore,  from  any 
further  evidence,  the  expectation  will  bo  that  the  rhumb 
line  course  is  always  less  than  the  semi-sum  of  the  circle 
courses,  except  where  the  diflferonce   completely  vanishes. 


SITE  PLAN  OF  THE  MADRAS  NEW  HIGH  COURT. 

The  accompanying  Is  the  site  plan  of  the  new  High 
Court  buildings,  Madras,  finally  decided  upon  after  a 
controversy  extending  to  about  five  years. 

The  first  site  selected  was  on  what  is  locally  known  as 
the  Pudupet  plain— a  truly  splendid  position  and  worthy 
of  some  grand  creation.  The  bar  and  bench  were  quite  in 
favor  of  it,  but  being  far  away  from  the  business  portion 
of  the  city,  the  merchants,  tradesmen,  and  general  public, 
opposed  it  and  suggested  the  site  now  adopted.  This 
wtc  forms  a  sf<rt  of  out- work  or  glacis  of  the  old  Fort,  and 
is  thus  under  military  control,  and  General  Roberts,  our 
then  Commander-in-Chief,  refused  to  alienate  it  for  any 
other  purpose.  In  this  dilemma  the  Govci  nment  suggested 
half-a-dozen  other  different  sites,  all  of  which  were  very 
commendable,  but  to  which  the  bench  and  bar,  the 
1  -  or  the  general  public,  took  some  vital  objection, 

i'  ^^'rced  in  this  one  jwint,  that  the  site  now  selected 

would  be  the  best,  if  the  objections  of  the  'militarh  could 
be  overcome.  Any  collliion  between  the  common  people 
and  the  autocratic  sons  of  Alars  generally  terminates  in 
Ihi,-  triumph  of  the  sword,  and  if  India  is  governed  with 
or  by  bayonets,  as  our  Russian  friends  would  make  the 
world  believe,  here  was  a  Cii.se  where  the  military  would 
luive  ridden  rough  shod  over  the  wishes  of  the  people  ; 
but,  strange  inconsistency,  after  an  exchange  of  showers 
of  paper  bullets  and  many  cuts  with  pasteboard  swords, 
the  preten-sions  of  the  fire-eating  military  were  quietly 
witlulrawn,  and  the  wishes  of  the  civil  population  wore 
a'  •■.  (i,-d  to.  Who  will  not  .say  after  this  that  the  wolf 
.-iml  the  lamb  d«  not  feed  together,  and  the  lion  cat  straw 
like  the  ox,  at  least  in  India,  especially  when  the  very 
strong  wishes  and  opinions  of  England's  scco  id  General 
were  calmly  discussed  and  withdrawn  in  favor  of  the 
desires  of  the  pjpulation  of  a  third-rate  Indian  city.  I 
winder  if  Russia  and  the  world  will  bo  convinced  after 
tills,  that  the  legitimate  wishes  of  its  people,  and  not 
English  bayonets,  governs  this  splendid  Empire.     Little 


things  shew  how  the  wind  blows,  and  many  may,  if  they 
wish,  learn  lessons  from  this  incident. 

The  site  is  the  best  Madras  could  have  selected.  The 
building  will  be  open  to  and  faces  the  sea — and  there  will 
therefore  always  be  a  continual  flow  of  fresh  sea  air,  to 
wet  the  wisdom  of  the  Judges,  and  to  sharpen  the  wit  of 
the  lawyers,  and  to  cheer  and  encourage  litigants  on  both 
sides  !  The  criminals  will  be  over-awed  we  hope,  both  by 
the  majesty  of  the  law  and  of  the  sea,  and  make  a  ready 
confession  of  their  crimes,  and  all  business  people  feel 
that  they  have  only  to  shout  hai-d  in  their  offices  to  be 
heard  by  their  lawyers  at  the  courts.  The  Romans  were 
said  to  take  their  laws  and  their  courts  with  them 
wherever  they  went,  but  Madrasees  will  after  this  have 
theirs  within  and  without  and  all  about  them,  and  ought 
to  be  a  happy,  prosperous,  contented  people.  If  they  do 
not  have  the  masonry  walls  of  the  buildings  in  this 
affectionate  proximity,  they  will  have,  what  is  more 
important,  the  fleshy  walls  of  native  lawyers  that  now 
throng  the  city,  and  constitute  its  newest,  truest  and 
highest  guarantee  of  truth  and  justice  in  Indian  ad- 
ministration, its  Highest  Court  of  acquittal  where  such 
things  can  be  in  a  subject  race. 

The  greatest  energy,  it  is  .said,  is  being  introduced  in 
preparation  of  the  detailed  plans.  Formalism,  red-tapeisra 
and  all  other  sort  of  delayisms,  is  being  put  to  one  side  tp 
urge  this  on,  and  the  Consulting  Architect,  we  hear,  has 
been  relieved  of  most  of  his  ordinary  duties,  that  ho  may 
give  his  undivided  attention  to  this  one  great  work,  so 
that  we  soon  hope  uo  see  the  foundations  laid.  Materials 
are  being  collected. 

A  good  deal  of  attention  has  for  the  last  five  years  been 
given  to  what  is  hero  known  as  the  SOuth  Beach,  which, 
we  trust,  with  its  magnificent  marina,  has  now  been  made 
beautiful  for  ever,  and  that  the  wand  of  our  local  magician 
will  be  soon  turned  to  the  North  Beach,  where  nature  is 
laying  the  foundations  of  a  new  township,  but  where 
many  things  at  present  look  weedy  and  neglected.  W^e 
trust  that  with  the  inauguration  of  the  new  court  -will 
commence  a  new  era  for  the  North  Beach,  which  possesses 
many  po.ssibilities  for  vast  improvement. 

NOTES  ON  INSPECTION  OF  THE  DARJEELING- 

HIMALAYAN  RAILWAY. 

IL 

By  Colonel,  A.  Le  Mes.surier,  R.E., 
Officiating  Consulting  Engineer  for  Raihvays,  Calcutta. 

In  crossing  and  re-crossing  the  head  of  the  valley 
many  difficulties  have  been  encountered,  chiefly  from  th? 
sides  of  the  hills  slipping  down.  In  watching  the  align- 
ment of  this  "  great  reverse,"  and  in  noticing  the  con- 
tour of  the  hills  from  different  points  between  the  24th 
and  30th  miles,  the  impression  conveyed  is  that  the  whole 
of  the  head  of  the  valley  (  covering  an  area  of  at  least  a 
st:[uare  mile),  is  one  gigantic  slip,  or  a  series  of  slips, 
directly  from  the  crest  of  the  high  i-ange  which  encircles 
the  route,  and  that  no  portion  of  the  line  from  the  25th 
to  the  2Gth  miles,  and  from  the  27th  to  29  J  miles,  is  on 
what  may  strictly  be  called  'sound'  ground.  The  debris 
of  the  hill  sides — a  strange  mixture  of  earth  and  boulders 
— and  the  faces  of  bare  rock  in  places,  all  tend  to  confirm 
the  idea  that  the  whole  head  of  the  valley  is,  or  at  one 
time  has  been,  on  the  move.  The  movement,  however,  is 
gradual,  and  the  measures  of  ordinary  precaution  which 
are  being  completed  under  the  Resident  Engineer,  are,  to 
a'l  appearances,  for  the  present  sufficient. 

The  chief  slips  are  known  generally  as  those  of  Pagla 
Jhora.  They  are  fully  described  by  Chief  Engineer, 
Bengal,  in  his  Report.  All  retaining  works  have  been 
built  except  on(!  which  is  in  progress,  but  the  good  supply 
of  stone  (required  by  the  Chief  Engineer's  remarks 
against  mileage  25)  has  not  been  kept,  as  the  Resident 
Engineer  says  there  is  material  enough  and  to  spare 
everywhere  at  a  moment's  notice.  The  very  great  care 
and  judgment  which  has  been  noticed  by  the  Chief 
Engineer  as  having  "  been  exorcised  on  the  extensive 
1  protective   works  on  this  drainage  "  is  most  apparent,  and 
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Mr.  Barnard,  the  Resident  Engineer,  still  evinces  an 
active  and  intelligent  interest  in  the  works  committed 
to  his  charge. 

A  suggestion  is  made  by  Major  Sedgwick,  in  a  report 
dated  May  1887,  for  an  incline,  self-acting,  or  otherwise, 
at  or  near  the  26th  mile,  with  a  view  to  reduce  cost  of 
haulage,  and  as  an  alternative  route  in  case  of  landslips. 
The  Chief  Engineer,  Bengal,  is  opposed  to  this  scheme, 
and  consider  that  if  at  any  time  the  necessity  for 
abandoning  the  present  alignment  should  arise,  the 
diversion  contemplated  in  1879  would  be  the  proper 
alternative. 

This  diversion  has  not,  I  believe,  been  surveyed,  and 
there  is  no  design  of  Major  Sedgwick's  suggestion.  The 
incline  would  probably  mean  a  lift  of  800  feet  in  half  a 
mile  between  24^  and  29J  miles,  in  the  place  of  rising  the 
same  height  by  the  present  route  in  5  miles.  The 
Manager  prefers  to  keep  the  present  road  because  of  the 
traffic  which  is  drawn  from  Gumti. 

From  Gyabari  the  Railway  runs  north-west  for  about 
2  miles  to  Kurseong  Station  at  the  32nd  mile.  Thence 
in  a  northerly  direction  it  follows  below  the  crest  of  the 
hills  which  define  the  eastern  watershead  of  the  Balasun, 
past  Kurseong  Hotel  siding,  Toong  Station  and  siding 
near  the  36th  mile,  the  Chuttuckpur  siding,  the  Brewery 
siding  at  the  40th  mile,  Sonada  Station,  Rungbul 
siding  below  Senchal  across  the  saddle  at  Jor  bungalow 
and  past  the  47th  mile  to  Ghoom  Station,  the  highest 
point  on  the  line,  7,430  feet  above  the  sea.  From  Ghoom, 
the  direction  is  to  the  north-east  along  the  east  slope  of 
Jalapahar,  the  grade  falling  to  Darjeeling  at  50f  miles. 

Below  Kurseong  some  'alterations'  have  been  made  in 
the  Railway  under  the  head  of  improvements.  The  result 
is  that  in  flattening  the  grade  the  Railway  has  been  lifted 
to  a  height  of  some  feet  above  the  road,  and  in  easing  the 
curves  more  of  the  public  thoroughfixre  has  been  utilised 
than  perhaps  was  at  first  contemplated  by  Government. 
Here  is  an  instance  where  I  think  some  standard  of  con- 
struction, and  specification  of  works,  is  shewn  to  be  very 
necessary.  Are  the  extended  slopes  of  the  improved  line  to 
be  allowed  to  occupy  more  than  the  Railway  portion  of  the 
road,  so  that  passing  carts  cannot  help  over-running  and 
damaging  the  Railway  bank  ?  Are  the  improved  curves, 
which  entail  extra  cart  crossings,  to  be  left  unramped  and 
unprotected  with  guard-rails  ?  (  in  many  crossings,  no 
guard-rails  exist  at  all  ).  They  are  essential  both  inside 
and  outside  the  main  rails.  On  the  other  hand,  the  road, 
from  the  fact  that  grass  is  growing  on  its  surface  in  many 
places,  may  not,  perhaps,  carry  much  cart  traffic.  The 
question,  then,  admits  of  a  simple  solution.  Does  Govern- 
ment wish  to  maintain  the  cart-road  or  to  abandon  it  ? 
The  occupation  of  the  road  by  the  Railway  can  best  be 
described  by  a  transposition  of  words.  Government,  in 
1879,  granted  use  free  of  cost  of  such  portion  of  the  exist- 
ing cart-road,  &c.  The  Company,  in  1888,  have  made 
free  use  of  the  road. 

At  Kurseong  the  passenger  train  pulls  up  on  the  main 
line  in  the  middle  of  the  bazar.  There  is  a  back  sidiiig, 
and  a  branch  siding  into  the  goods  yard. 

The  slip  at  35  miles  has  extended  altogether  about  20 
feet  out,  and  20  feet  down,  during  the  last  2  years.  The 
old  parapet  at  the  shoulder  being  visible  from  the  road 
above.  The  Resident  Engineer  states  that  the  catch 
water  drain  has  been  cut. 

At  39  J  miles  the  Railway  'improvement'  again  occurs 
to  the  deterioration  and  partial  obliteration  of  the  cart- 
road.  The  line  is  raised,  crossing  and  re-crossing  the  cart- 
track.  Correct  plans  and  sections  of  the  lino  ought  to  be 
prepared  (without  doubt  at  the  cost  of  the  Company), 
and  no  such  alterations  and  additions  ought  to  be  per- 
mitted without  the  sanction  of  the  Local  Government, 
and  in  important  ca.ses,  without  formal  inspection  in  addi- 
tion. 

At  Sonada  Station  there  is  the  through  line,  with  one 
hiding  on  the  road,  and  a  dead  end  siding  under  a  shed. 
The  buildings  are  indifferent,  in  fact,  they  are  so  through- 


out the  whole  line,  without  any   particular  guard  or  pre- 
cautions against  accidents  by  fire. 

Ghoom  Station  is  evidently  an  important  one  :  the  first 
thing  that  strikes  the  traveller  is  that  the  train  itself  is 
but  an  item  in  the  crowd  :  begging  children  run  along 
calling  for  backsheesh  ;  men  and  women  hustle  one  another 
to  get  out  of  the  way,  or  to  get  a  peep  at  the  train  ;  and 
groups  of  children  stand  in  the  gullies  attemptingto  touch 
the  carriages  as  they  pass.  It  is  common  ground.  There  is 
an  indifferent  station,  a  goods  shed  and  a  long  siding. 
There  is  a  telegraph  with  single  wire,  and  the  station  yard 
is  worked  with  hand  signals. 

Between  Ghoom  and  Darjeeling  the  'improvements' 
continue,  and  with  this  difference,  that  from  the  quickly 
recurring  salient  and  re-entering  curves  of  the  line,  the 
cart-road  will,  during  the  rains,  be  turned  into  a  series  of 
ponds,  as  little  or  no  drainage  is  provided  for  in  the 
Railway  bank. 

Speaking  generally,  I  am  of  opinion  that  the  drainage 
of  the  line  itself  is  defective  ;  that  the  ballast  is  bad  (it 
should  be  of  small,  clean-broken  stone  cubes  thi-oughout, 
especially  on  a  hill  where  the  rainfall  is  as  high  as  200 
inches)  ;  that  a  'standard  formation'  is  wanting  ;  that 
ordinary  construction  at  road  crossings  is  ignored  ;  that 
essential  records  and  plans  are  not  correct  and  complete  ; 
that  the  buildings  could  with  advantage  be  of  a  more 
substantial  character  ;  that  more  care  is  required  in  traffic 
working  at  or  near  all  stations  and  finally,  notwithstand- 
ing these  minor  wants,  that  the  road  itself  is  in  first-rate 
running  order.  Fang-bolts  are  not  in  use.  The  Loco- 
motives weigh  12  tons,  not  8. 

The  terminal  arrangements  at  Darjeeling  appear  to  be 
sufficient.  The  great  danger  here  again  is  from  fire. 

The  composition  of  the  trains  would  appear  to  be, 
viz  : — 

1  Engine  (Sharp  and  Stewart)  weighing  ...     12  tons. 

2  Covered  goods  wagons,  each  weighing  23  owt, 

and  carrying  ..  ...  ..  ...  110  mds  each. 

1  First-class  carriage,  weighing  12   to  15    cwt. 

and  carrying  ...  ...  ...     12  people. 

2  Second  „         „  „  12      „ 

3  Third     „         „  „  „  .,         ...     12      „ 

1  Trolly.  Ist class,  carrying  ...  ..         ...      6      ,,       . 

Post  Office  and  brake        ...  ...         ...         ...  ... 

1  Trolly,  1st  class  „  „  „         ...      6      „ 

The  Up-hill  goods  trains  chiefly  consist  of  5  wagons, 
in  all  weighing  probably  1  ton  each,  and  carrying  a  load 
of  500  maunds.  The  Down-hill  goods  trains  may  take 
750  maunds. 

The  lowest  rate  for  goods  is  1'88  pies  per  maund  per 
mile,  inclusive  of  handling  for  potatoes  "  Down,"  and  1-41 
pies  for  coal  and  coke  in  bags  "  Up"  per  maund. 

The  Capital  expenditure  on  31st  December  1887 
amounted  to  Rs.  27,43,214.  The  expenditure  for  the  year 
wasRs.  2,66,528,  and  the  earningsamounted  to  Rs.  4,77,151. 
A  dividend  of  3  per  cent,  was  declared  for  the  first  half- 
year,  one  of  4  per  cent,  for  the  second  half,  to  which 
another  2  per  cent,  was  added  by  the  shareholders  from 
the  undivided  profits,  making  altogether  9  per  cent,  for 
the  year,  and  Rs.  8,006  carried  forward. 

Whether  the  Government  claim  on  the  moiety  of  the 
excess  profits  for  1887  can  be  set  aside,  is,  I  presume,  a 
point  still  to  be  settled. 

The  total  passengers  carried  during  the  year  were 
34,500,  and  the  weight  of  goods  534,778  maunds. 

Of  coal  supplied  by  the  Bengal  Company  from  Barakur, 
1,800  tons  were  consumed  at  a  cost  of  Rs.  31,566.  The 
consumption  being  38111b.  per  mile,  at  a  rate  of  4-64 
annas  per  mile. 

As  regards  speed,  the  Government  of  India  sanctioned 
an  increased  speed  of  9  miles  an  hour  in  the  Upper  Section 
of  the  line,  on  the  distinct  understandiny  that  this 
speed  is  never  on  any  account  to  be  exceeded,  and  that 
trains  on  this  Section  are  not  permitted  to  make  up 
time  with  a  further  restriction  if  requisite  during  the 
monsoon.  As  a  matter  of  fact  this  order  is  disregarded,  for 
trains  on  the  Upper  Section  certainly  run  at  from  12  to 
15  miles  an  hour. 

Calcutta  ;  The  20th  April  1888. 
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THE  SEWERAGE  OF  THE  FORT  OF  MYSORE. 

By  Standish  Lee, 

Sanitary  Engineer,  Mysore  State. 

VI. 

The  foregoing  cost,  as  will  be  seen,  is  only  for  the 
public  or  street  portion  of  the  scheme.  It  has  been 
separated  from  what  follows  i\s  opinion  is  divided  as  to 
whether  the  House-drains  (without  which  the  sewers 
are  usolcss)  should  be  a  charge  against  the  JIunicipality 
or  against  indi\-i(lual  house-owners.  If  the  matter  bo 
left  to  the  decision  of  owners,  the  result  would  un- 
doubtedly be,  in  most  cases,  that  they  would  generally 
see  good  reason  why  matters  should  remain  as  they  are, 
and  the  expense  involved  in  making  a  connection  with 
the  public  drain  avoided.  It  is,  therefore,  most  desirable 
that  the  Municipality  should  undertake  both  the  street 
and  hou.se-drains,  and  execute  the  whole  work  complete- 
ly out  of  public  funds.  It  will  be  shown  further  on, 
that  this  is  quite  fea.sible  if  the  necessary  funds  be 
borrowed,  and  that  it  would  then  impose  no  hardship  on 
any  party  but  would  make  posterity  as  well  as  the  present 
generation,  contribute  equally  towards  a  scheme  that  will 
equally  benefit  both. 

Abiftract  esiiiiiate  of  the  Probable  coat  of  House-drain 
connections. 


»,aoo 

9,: 


R.  fr«t  of  S  In.  pIpeR  for  460  holmes, 
lit  the  r«tc  of  M  ft.  per  junction 
between    the     street-pipes      and 


SUR.  forte 


I,fSiC 


4«)N 

440 

300 


len 


ru-Ucalan. 


t  of  Laying  and  iolntinc  3  in 
BtoDc*w»re  drsin  pipes  in  2  ft, 
working  lengths  including 
eemcnt 

.  jrds.  at  Excavation  of  aarth  for 
pips  tnKks,  refilling  after  l«ylnai 
the  pipes,  and  properly  ramming 
and  dresiiing  tiie  surface 
6,0a0|R,  feet  of  3  iu,  pipes  for  300  houses 
al  SO  feet  each  for  house  drains 

Kc.  Gully  traps 

No.,  I  Bends  in  streets  .. 

Laylnff  and  jointing  house   drains 
with  necessary  Masonry  work 

Mawmry  hoar-e-drain  connection  at 


Rate. 


n».  As.  r. 


0    i    0 


0    1    0 


ri 


SSJ«  fn.  Iron  Rain-water  pipes  in  6  ft.  | 
loiRths  tor  Tentllating  ahafts  (or 
houaea  ..I 

10|C<mls  .-I 

4C|Toiiit.  J>eiKht  by  native  cnift  from! 
Botiihay  to  Cannanore  Incladingl 
shtpplng  charges,  and  bunderj 
f«e-,  cart  hire  from  Cannanore  to 
Mys..te  ..! 

Soperlnteodence  and    aundries    at^ 
10  per  cent. 

Total  Rii. 


10    0    0 


Amount. 


Total. 


Bs.  As. 


2,sr6    0    0 


675    0    0 


1,876 

I  3S0 

845 


'.',400    0    0 
1,600    0    0 


91 
160 


090    0    0 
1,340    0    0 


14,000 


In  the  prosection  of  inquiries  in  connection  with  the 
prefKiration  of  this  scheme,  the  fact  that  the  age  at  death 
of  persons  in  the  Fort  was  very  low,  was  impressed  on  me 
by  the  circumstance  of  the  owner  of  the  house  being,  in 
3  cases  out  of  10,  a  child  of  tender  years.  The  parents, 
who,  (judging  from  the  children)  probably  had  not 
attained  .30  years,  being  dead.  Sanitarians  a.ssert  "  that 
death,  as  it  ordinarily  occurs,  is  a  preventable  event :" 
and  it  is  a  well  established  fact,  in  England,  that  the 
average  age  at  death  has  risen,  from  .30  years  to  4.5  years, 
consequent  on  the  introduction  of  .sanitary  measures  into 
districts  known  to  be  unhealthy. 

There  are  no  data  available  for  calculating  the  death- 
rate  of  Mysore,  and,  perhaps,  its  bearing  on  the  living  is 
not  even  genenilly  understood.  Let,  therefore,  Madras 
be  taken  as  an  illustration.  Previous  to  the  introduction 
of  Re<i-Hills  water,  Sanitary  authorities  declared  cholera 
to  be  endemic  in  that  town.  The  death-rate  from  all 
causes  of  1871-72  was  29  3  per  1,000.  Since  1S72  (when 
the  water  works  were  op<!ned)  cholera  has  often  been 
entirely  absent  for  long  peri<xls  and  has  at  no  time  been 
epidemic.  The  death-rate  has  ste<vJily  fallen  to  25  per 
1,000,  that  is,   the   lives  of  5  persons  out  of  every  1,000, 


who  would,  but  for  Sanitary   expenditure  by  the  Munici- 
pality, have  been    numbered  with  the  dead,   are,   now 
preserved  annually  to   their  children  and  relatives.     But 
this  not  only  means  that  lives  have  been  saved,  but  also 
that   sickness    has    been  j)revented  ;  and   Medical  men 
know,  that  for  every  life  saved  many  ca.ses  (some  compute 
them  at  28),  of  serious  sickness,  with  all  attendant  suffer- 
ing and  expense,  are  prevented. 

Since  data  are  wanting  for  Mysore,   an  ideal  case,  by  no 
means  overdrawn,  will   be  stated.     The  population  of  this 
town  is  60,000,  and  supposing  the  death-rate  to  be  33  per 
1,000  (it  is  probably  much  higher),  and  that  rate  reduced 
to  23  by   supply   of  Kookarhully  water,  and   by   proper 
sewerage,  the  annual  saving  will  be 

10  lives  per  1,000  in  a  population  of  .sixty  thousand  =  600 
lives  saved  ;  which  means  600   funerals   less,   at,    say, 
Rs.  10  each         ...  ...  ...=Rs.     6,000 

And  the  600  lives  saved  x  28  cases  of  sick- 
ness prevented  =  16,800  sick  cases;  which 
at  the  small  sum  of  Rs.  5  saved  in  each 
case  of  prevented  sickness     ...  . . .  =  Rs.  84,000 


Total  saved 


Rs.  90,000 


But  this  is  not  all  that    the  community  pays,  for,  apart 
from  physical  suffering,  the  actual   loss   iu  money,   when 
it  comes  to  be  calculated,  is  much  more. 

It  has  been  stated  that  the   average   duration  of  life  in 
this  town  is  only  30  years.     If  this  term  be  extended  to 
40  years  (which  is  within  reasonable  bounds,  and  has  even 
been  exceeded  in  the  experience  of  other  towns),  then  10 
years  of  a  life   now   prematurely  cut  off  by   preventable 
sickness,   would   be   saved,  and  valuing  such   life  at  only 
Rs.  2  per  month,  we  have  : — 

600  lives  saved  in  a  year  X  10  (years)  X  12  (months) 
X  (Rs.)2=         ...  ...  ...  Rs.  144,000 

And  by   funerals   saved  and   cases  of  sick- 
ness prevented.  ... 


Total  loss  avoided  per  annum 


,    „      90,000 
Rs.  2,34,000 


In  the  face  of  these  figures,  (which  are  rather  under, 
than  over,  the  actual  amounts,)  it  would  be  folly  to  urge, 
that  the  people  cannot  afford  proper  drainage  and  water- 
supply,  for  what  is  now  irrecoverably  lost  to  the  com- 
pfiunity  at  large,  in  a  single  year,  would,  more  than  cover 
all  expenditure  for  the  necessary  works  throughout  the 
town.  It  is  not  the  poor  alone  who  pay  this  terrible 
penalty  of  untimely  death,  though  it  falls  heaviest  on 
them.  Outraged  nature  exacts  her  penalty  from  rich  and 
poor  alike,  for,  when  surrounded  by  such  conditions  as 
abound  within  the  Fort  and  all  over  the  town,  the  King 
in  his  Palace  and  the  beggar  in  the  streets,  are  both 
equally  liable  to  be  called  upon  to  pay  the  penalty. 
However  occult  might  be  the  connection  between  death 
by  cholera,  and  defective  drainage,  it  has  been  proved 
that,  places  formerly  most  favorable  to  the  spread  of  the 
disease  have  become  quite  free  from  it,  when  afterwards 
properly  drained. 

Taking  the   population  of  the    Fort   at   4,13.5,  these 
works    involve   an    annual    charge    per  head   of  only  9'7 
annas,  which  would  be  covered  by  a  rate  of  h  per  cent,  on 
the  value  of  house  property  as  shewn  below  : — 
Interest  on  a  loan  of  Rs.  30,000  at 

6  per  cent.  ...  ...  ...  =  Rs.  1,800 

Sinking  fund  to  pay  away  the  loan  iu  30  years 

@  2  per  cent.        ...  ...  =    „      600 


Rs.  2,400 


Total  annual  cost 

Value  of  house  property  within  the  Fort,  on 
which  tax  is  now  collected  (excluding  the 
Palace)  ...  ...  ...Rs.  5,00,000 

A  tax  of  J  per  cent,  on  the  above  value  would 

yield  ...  ...  ...     „       2,500 
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The  various  details-  that  had  to  be  worked  out  for 
determining  the  size  of  the  pipes,  the  requisite  fall,  the 
depth  of  the  man-holes,  &e.,  are  clearly  and  minutely  set 
forth  in  the  Tabular  Statements  that  follow,  so  that  any 
error  in  the  calculations  may  be  easily  detected. 

Conservancy. 

Main-sewering,  house-draining,  and  works  of  water- 
supply  will  not  alone,  without  persistent  and  continuous 
good  scavengering,  prevent  disease.  All  middens  and 
cess-pits,  where  house  refuse  and  ordure  are  collected 
for  sale  as  manure,  should  be  closed,  and  all  the 
scavengering  placed  under  the  absolute  control  of  the 
Municipality.  When  house-holders  are  left  to  scavenge 
their  own  premises  it  is  never  done  properly,  if  done  at 
all.  All  street  refuse  should  be  cleared  away  daily  and 
taken  to  some  depot  conveniently  situated.  Such  of  the 
refuse  as  will  burn  should  be  burned,  and  the  other  forms 
of  refuse  should  be  hannlessly  disposed  of  outside  the 
inhabited  area. 

It  is  a  mistake  to  accumulate  refuse,  which  is  liable  to 
become  offensive,  with  the  object  of  selling  it,  as  it  is  no 
portion  of  Municipal  duty  to  make  a  profit,  but  to  pro- 
duce cleanness.  The  great  advantage  of  disposing  of 
sweepings  by  burning,  lies  in  the  possibility  of  erecting 
furnaces  or  cinerators  in  each  neighbourhood,  so  that 
each  locality  may  be  able  to  get  rid  of  its  own  produc- 
tions. The  cost  of  cartage  to  a  central  depot  would 
thus  be  saved,  and  the  inhabitants  of  leading  thorough- 
fares would  not  be  annoyed  by  the  foul  odours  arising 
from  sweepings  while  in  transport  through  long  lines  of 
crowded   streets. 

Burning  refuse,  for  obviating  the  dangers  attendirig 
their  storeage,  is  not  of  recent  origination.  The  Jews, 
it  is  known,  kept  a  furnace  called  "  Gehenna  "  or  "  Hell 
fire, "  constantly  burning  in  the  valley  of  Hinnom,  into 
which  the  refuse  of  the  City  of  Jerusalem  was  daily  cast. 
Ancient  Hindu  practice  is  also  in  favor  of  purification  by 
iire. 

In  Plate  VIII.  are  two  illustrations  of  a  furnace,  kno\\Ti 
as  the  "Beehive  Destructor"  invented  by  Mr.  Stafford 
of  Barnby.  The  furnace  is  circular  in  plan,  7  feet  in  dia- 
meter, and  7  feet  in  height.  Ficj  1  is  a  front  elevation, 
and  Fig,  2  is  a  side  view.  A  is  the  feed-hole  for  refuse, 
running  too  and  fro  on  rollers,  and  nearly  on  the  level  of 
the  platform  where  the  refuse  is  shot ;  B,  feed-hole  for 
fuel ;  C,  peep-holes ;  D,  air-holes  ;  F,  wrought  iron  bands, 
carried  round  cricumference ;  F,  water  hearth.  It  is 
made  entirely  of  fire-clay  bricks,  with  the  exception  of 
the  chimney,  and  is  capable  of  burning  24  tons  of  rub- 
bish per  day.  The  residuum,  which  is  remarkably  small, 
falls  into  a  water  tank  underneath  (F)  where  it  is  quick- 
ly cooled,  and  the  steam  evaporated  from  the  water  tends 
to  keep  the  bars  of  the  furnace  cool. 

It  must,  however,  be  noted,  that  an  unfavourable 
opinion  was  formed  of  the  cinerators  introduced  into 
Madras  in  1S72  ;  but  this  was  entirely  owing  to  want  of 
skill  on  the  part  of  the  work  people,  and  to  prejudice 
on  the  part  of  the  supervisors. 

In  conclusion,  it  cannot  be  too  strongly  urged,  that 
works  of  sewering  or  water-supply  will  not  improve  the 
health  of  the  town  if  the  slums  are  left  untouched. 
These  places,  so  long  as  they  are  allowed  to  remain,  will 
prove  nests  of  contagious  disease,  out  of  which  will  con- 
tinue to  stalk  forth  the  grim  forms  of  typhoid  and 
cholera. 

S.  L. 


The  Railway  which  it  appear.s  is  actually  to  be  built  between 
•Jerusalem  and  the  Mediterranean  will  commence  at  the  port  of 
Jaffa,  and  run  in  a  south-easterly  direction  by  Yazur,  Beit-Dejan, 
Ludel,  Yalo,  Soba,  and  KustuI  to  .Jerusalem.  Its  length  will  be 
33  miles.  The  construction  will  be  attended  by  Engineering 
difficulties  in  consequence  of  the  barren  and  hilly  nature  of  the 
country  through  which  the  line  will  run.  Jerusalem  is  situated 
some  2,624  feet  above  the  level  of  the  sea,  and  the  territory  in  its 
vicinity  will  tax  the  ingenuity  of  the  Engineer. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK. 
XXXVI. 
Partitions — tongued   and    grooved    1"  thick.     Teak- 
wood  excluding  framing. 


Items  per  one  s.  ft. 

No.  or 
Quantity. 

Rate. 

Amount. 

Total. 

(1) 

(2) 

(3) 

(4) 

(5) 

Labor.— 

Carpenter             No.  ... 

01 

Coolie                      „     ... 

0-36 

Materials. — 

^ 

Teak  plank  1"  thick, 

*S 

° 

o 

including  waste  eft.... 

0091 

^ 

fl 

O 

Screws  2i"            No.  ... 

2 

Sundries 

Petty  Establishment  ... 

... 

Total  per  s.  ft. 

... 

NOTES  FROM  HOME. 

(From  our  own  Correspondent.) 

The  Great  Western  and  Great  Northern  Junction  Rail- 
way Bill  lias  now  received  the  sanction  of  both  Houses  of 
Parliament.  Powers  are  contained  in  this  Bill  for  the  con- 
struction of  a  line  starting  from  the  Great  Western  Rail- 
way at  Southall  passing  over  the  London  and  North- Western 
at  Harrow  with  a  junction  thereat,  and  terminating  with  a 
junction  with  the  Great  Northern  Railway  at  Edgware.  The 
proposed  line  is  10  miles  long. 

The  London  Sea  Water  Supply  Bill  has  been  recently  passed 
by  the  unopposed  Bill  Committee  of  the  House  of  Commons. 
By  this  Bill,  which  has  how  received  the  sanction  of  both 
Houses  of  Parliament,  an  extension  of  time  is  granted  for 
two  years  from  this  date  for  completing  the  works  authorized 
in  1881  for  bringing  a  sea  water  supply  to  London  from  the 
Sussex  Coast.  The  reservoirs  will  be  near  Clapham  Junction 
and  at  Hammersmith. 

During  the  two  years  that  the  Contractors  have  had  the 
Thirlmere  Aqueduct  of  the  Manchester  Water  Scheme  in 
hand,  the  works  have  made  considerable  progress.  The 
more  difficult  portion  of  the  work  comprises  the  borings  of 
tunnels  about  7  feet  in  diameter  through  the  solid  rock  under 
Dunmair  Rise,  Nab  Scar  and  Moor  House,  and  these  are 
almost  complete. 

Although  to  some  extent  the  bad  weather  has  interfered 
with  the  operations  of  the  Contractor,  the  progress  made  in 
the  works  of  the  Manchester  Ship  Canal  is  reported  to  be 
exceedingly  satisfactory,  and  the  work  is  quite  up  to,  if  not 
beyond,  the  amount  estimated  to  be  finished  by  this  time,  in 
order  to  have  the  works  completed  within  the  stipulated 
period.  The  Contractor  is  making  arrangements  for  a  large 
quantity  of  new  plant,  and  on  several  sections  of  the  canal 
work  is  being  carried  on  by  night  as  well  as  by  day. 

Good  progress  is  being  made  with  the  works  in  connection 
with  the  Tower  Bridge  over  the  Thames.  The  north  pier  is 
practically  completed  to  the  level  of  high-water  mark,  while 
the  south  pier  is  in  progress,  and  about  half  its  foundations 
are  finished,  and  the  northern  approach  extending  from  the 
north  abutment  towards  the  Minories  is  also  far  advanced. 
The  excavations  for  the  southern  abutment  are  being 
proceeded  with  behind  a  coffer  dam. 

Tlie  Builder  gives  photographs  shewing  the  pro- 
gress of  the  works  of  the  Forth  Bridge,  one  of  them 
a  large  scale  picture  of  the  Inch  Garvie  cantilever. 
Although  considerable  progress  is  being  steadily  made,  the 
view  shewing  the  piers  in  their  present  state  gives  an 
excellent  idea  of  the  immense  gap  that  there  is  still  to  be 
bridged  by  the  cantilevers  and  the  straight  bridge  in  the 
centre.  These  photograplis  form  interesting  records,  and 
explain  very  much  more  readily  than  descriptive  matter,  a 
mass  of  which  would  be  required  to  convey  the  same  inform- 
ation. 

Aprojyos  of  this  undertaking  appears  a  notice  of  Mr. 
Middleton's  book  on  the  triangulation  and  measurements 
of  the  Forth  Bridge.  This  book  will  be  found  a  useful 
addition  to  the  Engineer's  library,  as  it  gives  tlie  autlior's 
practical  experiences  in  carrying  out  the  preliminary  survey 
of  the  greatest  Engineering  work  of  modern  times. 
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[Aui-ust  25.  'SS. 


-  WWte  «ke  aMBBtiaB  ol  tbe  pabiic  mind  is  nov  b«ng 
4iroc««d  to  tk»  i«««lktMBs  4bt«1o^  bom  the  labora  of 
l>ii  ffiijiT  rriMiinaiiMi  appoiatod  to  investigkte  tbe  <^>er- 
I «{  dM  swrtiBg  ^stan,  tlw  Ccmtrmd  Jomntmt  oonaders 
dM  iiuMplw  of  the  BvcMti^  ^stam  my  be  feond  in  soine 
I  ue  qpotod  of  hi^ij  pud  saixeTocs  to  pabHc 
the  serrkesof  men  of  techniod  tnunro; 
i  to  OHTj  o«t  p«e>rMions  of  Acts  of  FkriieiMnt 
t  iattdrac  grnft  itopomihiKtj,  and  for  these 
to    the    eemmgs    of  an 


of  the  Major  of  Ne«castle<xi-Tvne 
V  held  last  week  in  the 


dpahbe 

•ol  th«tCi^,  tocoMider  **  tiie  tegi^tioQ 

pinriben.''     Boaolatkins   were   wianimoasly 

Ae  TTm  IIm  I  ■  CbmtieB  into  a  dktarict  and 

iCamadl  to  *»rry  o^  tiwijBleaa  of  regi^ 

in    t^t  x-t^i^       j^  aeeomt  was  girat  at  the 

;  of  the  wock  doM  in  taehnieaDf  edneating  plombers. 

[aft  theaaMB  tone  it  wasannonxcd  that   nastos  and 

approral    of    the    rq|pstnUaon 


TVs  Cmmti  itramrr  Anvia.  irtich  left  New  York  at 
t  rjL  on  Sataidaj,  the  7th  instant,  arrired  at  Qamawtown  at 
»^  AJL  on  Satndaj.  tfce  llth^a^ii^  aeeoa^KAed  the  tnp 
Atlantk  in  6  dajs  4  boon  50  wnntes.  Mm  fastest 
the  Athwtir  The  whole  distance  nm  was 
S,S$I  kaota^  and  tte  iiissiilaTdii  nmiwinilj  in  her  ntwing 

I  the   liiiaMil i  ti«t  while  the  hi^tMt  day's 

;  19^  knots  Oat  of  the  whole  passage  was  19-Si. 
Beiaiu^  to  Mwhiiirat  tzaetion  on  Tnunway^  Mr. 
Dnacnn  in  b  ■oatilj'  cocnhrsays:  «  Where  the  doabt 
t  to  the  ttnmomj  of  cltjctiicity  as  compared  with 
I  m Cray  iinmimiiil  that  has  hitherto  takoi 
,  it  baa  been  prolyl  that  the  wear  and  tear  upon  the 
t  been  ao  great  that  the  east  has  been  largely 
Tm  IHi  ■iii^lim  andBfinbn;^  ealde  tzaetioa  is 
being  wqefced  with  ae  to  salklaUui  j  reBnltg>  but  the  initial 
east  is  ao  htmij  ttnt  mnch  *  item  inn  cf  the  system  need  not 
beantie^atad:  and  it  is  afimfpointing  to  hear  of  the  break- 
age of  the  eabie  in  Bbmngfaam,  and  the  conseqaoit  stoppage 
of  the  tnJfe  ior  two  di^  after  being  in  nse  aboot  12  months, 
fliwilbri  interesting  experiment  is  takingpbce  in  Manchester, 
tte  motive  power  beng  gaa  distilled  from  ammonia;  this 
aiaHjm  is  in   practical    nse   in    New    Orleans    with  most 

IW  sosaer  ■iiiiliei,    of  the  Institntion  of  Mechanical 
i  be  heU  in  DnbGn  on  the  3Ist  umtant  onder 
of  Mr.  Ombntt.     On  FHday,  3rd  Angvt,  a 
Tint 'win  be  paid  to  Bdfast. 


ALhc  (iarcttcs. 


■^^Tndla.  August  18. 1888. 
Mr.  R.  Sivewright,  Kxecutiv*  Engineer.   Srd    grade,    sah.   pro 
((■k.  State  Sailwav^  is  appointed  to'^ffi-iate  as  Deputy  ConsoltiBg 
Engiiwer  few  lUilwaA-^  Bombay. 

Balticfuaam. 
Mr.  J.  D.  Daries,    Executive   Engineer,  3rd    grade,   late    Ist 
DiTJaon,  Frontier  Road,  is  transferred  to  the  OfSce  of  the  Snper- 
tntandiag  Engineer,  Frontier  Boad  Circle,  as  a  temporary  arrange- 
ment. 

N.-W.  P.  and  Oadh,  August  18.  1388. 
Irriffotiom  BntmeA. 
Mr.  H.  Xelsciu   Eiecutire  Engineer.   4th  grade,  sub.  pro  (ma., 
is  transferred  from  the  Aligarb  to  the  Xorthem  Division,  Ganges 

CkaaL 

Bmldiit^  and  Road*  Brcmek. 

Mr.  A.  H.  AJifaM*!  Assistant  Engineer,  1st  grade,  was  attached 
to  the  BohQkhand  Division  Provucial  Wcir&  from  the  6th  to 
the  S5th  June,  aitd  to  the  Locknow  Division  ft>jm  the  26th  June 
to  the  Stb  JdIt  I8S8L 

Mr.  W.  P.  Hooadai,  Assistant  Engineer,  1st  grade,  Agra 
Execntive  Division,  is  appointed  District  Engineer,  Agra,  rioe- 
Mr.  a  G.  Hind. 

AssUB.  August  IS.  188S. 

Mr.  B.  E.  Xelson,  Executive  Engineer;  2nd  giade,  and  EHs- 
trie*  Engineer,  Goalpans  who  was  fMtaated  fmloagfa  for  nine 
■  imlhii  ill  — f —  -*-*^  ****•  April  1888,  reported  his  departure 
bom  Indm  on  die  forenoon  of  the  18th  July  1888. 

Pttblic  tTorks  Departmroit  Notifications,  both  dated  15th  AprQ 
188SL  are  to  be  considered  as  having  been  in  force  np  to  the 
aftmnoon  of  the  3lst  Mar  1888.  on  ii^ch  date  the  appmntment 
ofSnperintendentof  Wtxka,  Soothem  Cirde,  terminated  under 
oefaa  conreved  in  Gorerament  of  India's  letter,  dated  Simla, 
dstthJoly'lS^ 

Ceotnl  Provtaees.  August  18.  18«S. 

With  ieler«iee  to  Pabiic  Works  Departmoit  Notificatiaa,  dated 
18&  Jane  1888,  Mr.  J.  H.  Glass  returned  frwn  furlough  and 
a,,^,^-^  charge  of  office  of  Superintending  Engineer  and  Secre- 
tarr  to  Chief  Commimionw,  Central  Provincea,  in  the  Public 
Weeks  Department,  fcom  Mr.  C  S.  B.  Palmer,  Assistant  Secre- 
IMT,  on  the  fomMon  of  the  10th  current  ,._,..„ 

Jlr.  C  Ol  liB^  KxecntiTe  Engme«,  oa  being  rebeved  by  Mr. 
&  J  &.  Thomson,  Execntire  Engineer,  of  the  charge  of  the 
Jabbnlpoie  Division,  is  transferred  to  the  Xagpor  Drrision. 

Bencal.  August  22.  1888. 
Bai    Kallv    Podo    S«i    Sahib,  Asststant  Enjineer,  was  on  sick 
leme  fctaa  Sth  March  to  ISkh  April  ISSS. 


PTBUC  WORKS  DEPARTMENT. 

Bvm.  AmgwaX  tl,  1888. 
Mr.  J.  C  Wyatx,  Exeeativ*    E^aeer.  4th    grade.  Tnayetmyo 


£abian  €naiuccnng  I^aUwI  gegtstcr. 


_  *    graai 

1  41  dav^  privilege  iearcv    wia  el 
TthA^ 

laaa,  Mr  W.  R.  F«y. 


£ram  the 


Kotaratinn,  dated    the  8lh 
latgiade,   is 


I  the  ^harawaddy    la   the  Thayttmjo  Divinan 

linear  cfthe    latter 

yatt,   on   pririkge 


The  tamCer  aad  portmg  «f  the  fcll0wing  otteei^  ngtified  in  the 
«aaar«f  the  SIM  Jair  1I9S8.  are  ' 
MnJ.CJibartui 
,    J.  D  Dsries 
T^ 

^  D- 
. :.  Xaak  Party, 

Ms* 

M-  E.  G.  Samfay. 
theFiimsastiiafaetheL— er 

Boahajr.  Aanit 

Mx-H.  G-JftiBw;  MJaa«.c£,isiypmnted  to  act  as  Exfcatire 
Eagiaeer,  Ahmedahad.  an  Us  retain  Cram  fmluuch,  darinr  Mr. 
D<^ahmKa,«r  Mtafmther«c4eBL  ^^ 

UadM-  the  lemtiia  ef  dw  Chrfl  Plimiiin  Cade.  Mr.  J.  H.  E. 
Ha>t,MJnat.  CK,  Qmf  Fagia  f  tw  tmd  Semetaij  to  Gamnment, 

l«h  Aavmc  uai^  an  attainiagtheage 


3id  grade 
.«  grade. 

3td  giade^    to    the 


IS.  1888. 

2Bd  grade;  has   faased 


:16.  tSSS. 


SpBcmcATioxs  of  the  undermentioned  inventions  have  be«i 
filed,  under  the  provisians  of  Act  XV.  of  1859,  in  the  Office 
of  the  Secretary  to  the  Govemm»it  of  India  in  the  Bevenoe 
and  Agiicultutal  Departooent : — 

n«  ua  ABgUtUaS- 

is:  rf   57.— Xefl Fas,  Murfcaat.  of  Shahjahaapur.  ia  Ae  North- 
Wert  Prorincei  of  ladia,  aad  Qdood  W.  D.   Maetark. 

Of  «.-<Saa!d  Begiaald  PtoleCarew,   >^tar7  f*^^»* 
HSf  tr».»MfnrT  thr  riini»nartrr  in  r*-'-*  —  India.— For 

a  of '88— CXaifc.  4oha  Ge«ate.  Ma^i^ag  Mreetor  rf  d.e  I^p> 
Coanuj,  liaated,  at  pttmoA  lendaig  at  Begm  Setai 

meAad  of  mifiiamf  tic  hf^or  tttantd  hf  ^tifutj  t*e 

J%ima  pimat  m  lie  iiirr/— * —  •/  la^it^  

8  Of  "aa— Jm«  C«a»  KewtefT.  ot  Oe  TeAaolycal  Muawna, 

Mea»arae,iatheOiiiy«*^-*«»'^  *!!??!^ 

TlModote  Jams  Taatia.  late  of  i*^^  ^*^.  ^ 
KiUa,  in  Oe  mid  Cokay  of  Yietona.ltagw<<  Um- 
te.  Eagla-d.  Metalhjrm-l  fag-^-'^Tj-PJ^ 

ma^a  as  Ck  met  or  tfiii  ■  artafs  r~'  ■"■•■  V  c?- 
bm€i^9M  from  ttwked  or  oUtr/m^  Winded  amn 

of    Kaoattead    Oriel.    Perthdriie, 
_  _        r— For 

odtnU,  , 
9t  flf  '88.-Fiaak  Wnae. 
City    of    W«« 
F-C* — »— »g- 

dBttndtf  to  « 

"Tnii/iii  jjlirtij  rlr 

4d  af  38.— C««iee  Bdwaid  Moore,    Bxeeative  Fagiiiirr.  Pahhc 
wS  Dq-rtmmt.  remfiae  at  4^  Banaekporc  Caa^ 

a*  **  Motr^o  dumtr™ 
BBtf  ■88— Wafam  Ilotiey.  of  ST.  Katctaft  Boaa,  Kaykr  Boad. 
"  mitoa    Lmdoa.     a    K,     Eadaad.     ComaMSoal 

■EnmOec-Ara  Stftlf  Lm 


88  gf  *88.— WilfiiB 


7.  Carteret  »reet,iafte 

County    of    MiUleaei. 

i»    Ike    ■jfftiiim  •/ 

wdmA- 
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'38. — Charles  Tellier,  of  Paris,  in  the  Republic  of  France, 
Civil  Engineer. — For  aa  improveH  apparatiu  for 
hteUinri,  aratinq,  awl  JUiering  natural  and  artifieiai 
tcaltrn  and  other  beceraget. 

'8S- — .\ngustas  Gross,  Naatical  Instrument  Maker,  of  New. 
castle,  in  the  Colony  of  New  South  Wales.  For  eUctrieal 
a/jfJiinces/or  a  Marintr't  compost  to  give  alarm  upon 
ipxintion  fromtht  Mp'f  course. 

'88— Wil  iam  AUre<l  Gibba,  of  flilwell  Park,  Sewardstone, 
in  the  County  of  Kssex,  England,  Esquire.  For  impron- 
menl-i  in  and  connected  icUhJumaces  and  apparaluijor 
the  production  of  hot   air  ]or    drying  and   other  purpoies, 

'88. — Fooai  Orossraann,  m.d,  of  Berlin,  in  the  Kingdom  of 
Prussia  and  German  Empire. — For  an  improved  Hy- 
gi'-n'r  Bandage  for  women. 

'88. — Charles  Taverdon  and  Auguste  Lndovic  TaTerdon, 
Engineers,  of  Paris,  in  the  Republic  of  France. — For 
proceu  for  the  manufacture  of  caMingt,  or  parts  of 
mechanism. 

'88. — Charles  Taverdon  and  Augusta  Lndovic  Taverdon, 
Engineers,  of  Paris,  in  the  Republic  of  France. — For 
improvement  in  rotarf  engine'. 

'88. — .John  .Joseph  Hooker,  of  TidesweU,  .Stockport,  in  the 
Cx)unty  of  Derby,  England,  Clerk  in  Holy  Orders, 
Herman  Lescber,  of  6,  Clement's  Lane,  Lombard  Street, 
in  the  City  of  London,  England,  Accountant,  and 
Robert  George  Schwarz,  of  110,  Cannon  Street,  in  the 
City  of  London,  England,  Commission  Merchant. — For 
improve  menu  in  apparatus  for  stopping  and  starting 
vehicle'. 

'88. — Alfrol  Buckingham  Ibbotson,  of  Ibbotson  Brothers 
and  Company,  Limited,  Globe  Steel  Works,  Shef- 
field, England.  For  improrements  relating  to  loci-nuts 
for  icrew-bo'ts. 

'88. — Walter  Whitfield  Bostwick,  of  liOndon,  England, 
Engineer.— /or  improvements  in  folding  or  collapsable 
gaie-i,  shutters,  or  tcindow  guards,  and  the  like. 

'88-— John  Stinson  Farmer,  of  Canterbury  Road,  Kilbum, 
in  the  County  of  Middlesex,  Eng  and,  Ejigineer. — For 
improvements  in  interlocking  apparvutis  for  railway  points 
and  tignal   levrs. 


RECENT  BRITISH  PATENT.^. 
SrixsiSG  Machinery. — J.  Wallace,  Belfast.— This  invention  intro- 
duces an  improvement  in  the  rubbers  or  cleaners  used  for  keeping 
the  rollers  in  a  clean  comlition,  and  for  preventing  the  adherence  of 
fibres  to  them.  The  ordinary  rubbers  hitherto  in  nse  are  made  of 
flannel,  fetstened  to  revolving  bosses  which  press  against  tte  rollers  ; 
'his  arrangement  is  liable  to  allow  some  of  the  dirt  to  pass  from  them  to 
the  material  which  is  l)eing  operated  on.  The  present  inventor  employs 
cleaners  which  are  maile  of  travelling  bands  of  flannel  or  other  material, 
and  means  are  also  provided  for  automatically  cleaning  these  rubbers. 
The  accompanying  figure  iUnstratea  the  application  of  this  methoil. 
A  is  part  of  the  frame  of  the  machine,  B  is  one  of  the  pressing 
rollers,  and  C  one  of  the  boss  rollers.  A  roller  I  of  metal  is  carried  by 
the  arms  J  pivoted  upon  a  driving   shaft  K,   so  that  the  rubber  roller 


I  will  rest  upon  the  pressing  roller  B  with  a  freedom  of  movement 
towards  and  away  from  its  axis.  A  boss  K '  is  fixed  on  the  driving 
shaft  K,  and  round  the  roller  I  and  the  boss  K'  is  passed  a  leather 
driving  belt  D  and  a  hand  of  flannel  E.  Near  to  the  driving  shaft  K  is 
placed  a  brush  F,  which  cleans  the  belt  E,  and  keeps  it  rough,  and 
the  axle  of  the  brush  is  mounted  in  slots  L  ;  the  trough  G  catches 
the  droppings  from  the  brush.  In  applying  this  method  of  cleaning 
to  the  boos  roller  C,  the  inventor  passes  another  belt  of  flannel  E  round 
a  revolving  roller  H,  under  the  guide  pulleys  N  O,  and  round  a  roller 
P  ;  and  a  similar  brush  F  and  trough  M  are  employed.  This  belt 
also  carries  the  dropp'ngs  from  the  faliers,  and  delivers  them  into  the 
nme  recept-ic'e.  A  rod  may  be  fixe<l  in  close  proximity  with  the 
revolving  brush  F,  in  order  to  free  it  from  any  dust  which  becomes 
attached  t.j  it.  Four  claims  are  made  for  this  rubber,  which  consists 
of  a  travelling  belt  of  flannel  arranged  as  described. — No.  S9S5.  April 
25th,  1887. 

MAsrFACTi'RE  OF  Gas. — J.  H  R.  Dinsmore,  Liverpool — The  objects 
of  this  invention  are  to  cause  the  heavier  hydrocarbons  to  become  more 
permanently  suspended,  and  to  arrest  a  great  portion  of  the  tar  before 
it  reaches  Uie  hydraulic   main.  For  these    purposes    the  retorts    and  I 


V     JT.     Sr, 


si^Miatos  are  arranged  as  shown  in  the  accompanying  figure.  A  is  the 
main  east  iron  retort,  and  B  is  a  duct  through  which  the  distilled 
gases  pass,  after  their  evolution  in  the  retort.  The  retort  door  is  shown 
at  J  ;  the  seating  consists  of  the  front  wall  C  and  the  pedestal  D.  In 
practice  three  retorts  may  be  used,  and  their  settings  are  such  that 
they  shall  be  protected  from  the  destructive  effect  of  the  flames,  and 
maintained  at  equal  temperatures  This  is  done  by  shielding  those 
parts  nearest  the  fire  by  brick  work  and  by  the  slabs  F.  In  order  to 
allow  of  all  the  parts  being  cleaned,  the  retort  and  duct  are  ao  con- 
structed that  they  may  all  be  scraped  from  their  mouths,  and  the  parts 
K  are  formed  as  a  feather  eJlge.  The  ascension  pipes  leadw  a 
hydraulic  main  E,  whose  dip  pipes  G  are  inserted  into  the  liquor  for  a 
small  depth  only.  The  gas  is  thus  allowed  to  pass  freely  out  and  into 
the  main,  and  Uttle  back  pressure  is  caused  in  the  retort.  The  main 
is  open  at  E-  to  the  atmosphere,  and  any  undue  preisure  is  thus 
prevented  within  it.  It  is  claimed  for  this  arrangement  of  the  retort 
and  duet,  and  flues  surrounding  them,  that  a  greater  lighting  power 
of  the  gas  is  obtained  by  the  heavy  hydrocarbons  being  more  thoroogh- 
ly  utilised  by  their  subsequent  heating  in  the  duct.  Two  claims  are 
made  for  the  retort  and  duct,  and  for  the  arrangement  of  the  hydraulic 
main  as  described. — No.  1767.  February -tth,  l'iS7. 


RECENT  GERMAN'  PATENTS. 
R.vtLWAV  CorPLiNG. — A.  Bolzano,  .4  iig«6urrj.  — This  invention 
shews  a  new  form  of  automatic  coupling  for  railway  carriages.  The 
dnw  bar  B  carries  at  its  end  a  plate  A,  to  which  a  hook  C  is  connected, 
pivoting  round  the  horizontal  pin  D.  The  other  side  of  A  is  provided 
with  an    inclined   plane   £.    In  shunting  the  carriages  together,  the 


hooks  slide  along  the  inclined  planes,  and  ei^age  with  the  upper  ends 
of  the  latter.  The  hooks  C  are  provided  with  projections  O  to 
which  the  shafts  H  are  connected.  These  shafts  are  fitted  with  cams 
I.  In  order  to  disengage  the  hooks,  or  to  prevent  their  engaging,  the 
cams  I  are  put  into  the  position  shewn  on  the  right  hand  side  of 
Jig-  1,  when  they  engage  with  projections  K,  and  lift  or  keep  the 
hook  in  the  position  indicated. — No.  42978.  August  27th,  18S8. 


RECENT  AMERICAN  P-\TESTS. 
Gas  E.SGDiE.— ft  W.  Stewart,  Mew  Fori:.— This  invention  relates  to 
a  method  of  introducing  the  gas  into  the  cylinder  of  the  engine,   and 
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the  kccontpuiying  figure  illnttrates  the  mechnnism  employed  for  that 
jmrpom.  The  piston  has  an  extension  A',  which  passss  through  the 
hinoer  end  of  the  cylinder.  In  this  circular  ro<.l  is  a  groove  T),  which 
allows  the  gas  to  find  access  to  the  cylinder  from  the  gas  supply  pipe 
C  There  u  aUo  a  narrow  port  K  in  the  vod  A',  and  a  port  E'  in  the 
warheea  on  which  the  rod  l>ears.  When  these  two  jmrts  register  with 
«ach  other  the  flame  in  G  is  communieated  to  the  charge  in  the  cylin- 
der, and  the  explosion  takes  place.  The  air  supply  and  the  exhaust 
tulmiiim  are  not  shown  in  the  drawing.  Four  claims  are  made 
for  the  ezteusion  A\  and  for  the  groovee  in  it,  as  deseribed. — No. 
3814SS.    April,  17th  1888 


A  nVEK.TISEMETsrrS. 


NOTICE. 

TENDERS  are  in\-it€d  and  will  be  received  by  the 
Undersigned  up  to  the  31st  August  1888  for  the 
purchase  of  the  Hull  of  the  Government  Iron  Vessel 
"  Cassandra  "  of  299,^  tons.  Length  110  feet,  Breadth  25 
feet  and  Depth  13  9'. 

The   vessel   is    laying  off  the   Salt  Golah    Moorings, 
Howrah. 

For   further  particulars  applic.itions  should  be  made  to 
the  Undersigned,  who  does  not  bind  him.self  to  accept  the 

highest  or  any  tender. 

EATON  W.  PETLEY, 

O^g.  Port  Officer  of  Calcutta 
CALcrTTA  Port  Office  ;\ 

The  '2Ut  July  1888.     J  (167) 

Notice. 

TO  CONTRACTOR.S   AND  OTHER.S. 

For  sale  at  the  S.  M.  Railway  Company  Stores 
at  Hubli. 

10  Portable  Engines,   10  H.-P. 

2  PorUb  e  Engines,  12  H.-P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  : — 

5  eight-inch  Centrifugal -Pumps,  "  inyincible." 

4  seven-inch  Centrifugal  Pumps,  "  invincible." 

16  six-inch  Centrifugal  Pumps,  "  Invincible." 

4  four-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-and-a-ha!f-inch  Contractors'  Pump. 

1  eight-and-a-quarter-inch  Contractors'  Pump. 

1  two-and-a-half-inch  Contractors'  Pump. 
The  Portable  Engines  and   Pumps    have  all  Ixjen   in   use,    but   they 
will  be  put  into  working  order  before  l)eing  sent  away. 

The  Agent  and  Chief  Engineer,    S.    SI.  Railway,    Dharwar,  is   pre- 
pared to  receive  offers  for  any  of  the  al>ove. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  AoENT  and  Chief  E-soineek. 

(173)  iS.  M.  Jinilumy- Dharuar. 


TIRHOOT  STATE    RAILWAY. 


NOTICE. 

TENDERS  are  invited  for  loading  and  unloading  wagons 
at  tiic  Ganges  Ferry  of  this  Railway.  Forms  of  tender 
may  be  obtained  on  application  to  this  office  after  the  10th 
instant.  Tenders  should  be  addressed  to  Manager,  and  be  in 
hi8  office  not  later  tlian  noon  on  the  1st  September  1888. 
Tenders  must  be  sent  in  on  the  required  form,  or  they  will 
not  be  considered,  and  the  cover  of  same  should  be  super- 
scribed "Tender  for  Ferry  Contract."  The  Manager  does 
not  bind  himself  to  accept  the  lowest  or  any  tender,  or  to 
give  reasons  for  the  rejection  of  a  tender. 

H.  G.  KUNHARDT,  C.\pt.,  r.e., 

Jfanoffer,  T.  S.  R. 


MOZUFKKHI'OKE  ;  1 

Th«  \Olh  AnijuHt  1888.  ) 


(177) 


NOW  RKADV. 


TO  ENGINEERS   AND  ESTIMATORS 

DIAGRAMS     OF 

Sc&ntlingrs,  Eolled  Iron  Beams,  "Water  Velocities 

FOR  EMCIMEERS  AND  ESTIMATORS,  BY  J.  E  HILTON,  MEM.  INST.  CE. 

A  handy  bwic  Witti  Lithe- lia^ rams  for  "stimatiaij  ami  defifnine  rapidly. 

CMIi  houHll  prile  Rt.  iS 

ALL  PUBLISHING  BIGHTS  RESERVED. 

'I't  be  obt.linc(l    of  — 

W.  BALL  8s  Oo..  Govt.  Pplnters  and  Publishers, 

T^JiL.Ta.Qi*.-3Ei. 
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T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Rolled  Iron  Joists  and  Girders. 


JEYES;  SANITARY  COMPOUNDS 

Thirty-one  Prize  Medals  and  First-class   Certificates 

Gold  Medal,  International  Kxhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single  case  of    illness  occurred  amongst  the  Native 

Artisans  employed  in  the  Exhibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  in  varioiis  sised  Packages  to  suit  the  convenience  of  Customers 


Full  Directions  for  use  supplied  with  every  Package. 


iV.fi. — One  Gallon  of  Jeyes'    Perfpct   Purifier  Fluid   laakes  one 
Hundred  Gallons  of  Disinfectant. 

DYCE  NICOL  &  CO., 
(142)  Sole  Agents,  Calcutta. 

A    GREAT    WANT   SUPPLIED. 


I  « 

Jo  a 

5^ 


•v*3) 


Reaistered  14th  October  187S. 

CYLINDER  OIL. 

XURKEK,  MOEHISOK  Ss  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 


coo 
00  do 


STONEYS  PATENT; 
SILENT  SELFOILINQ  PUNKAH  WHEEL 

HORIZONTAL  VERTICAL 


a. 


a 
S  3 


These  wheels  are  Xoiseies!!  and  nelMubricatinsr,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  them,  are  easily  fixed  in  any  position,  answer  equally  well  as 
Vertical  or  Horizontal  wlioels,  and  run  perfectly  for  years  without  attention. 


GRMT  WSSTEiRN  HOTSL, 

[29]  BOMBAY. 


(t54) 


Sola  A(f  ents  for  Madras  :— 

SPBNOEiB  Si  Co.,  Mount  Road,  Madras. 


SPINDLE 

BATCHING 

LUBRICATING 
Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 


MACHINERY 

CYLINDER 

ENGINE 


(134) 


OIL 

ays  in  hani 
KER    DODS    &   Co.,  81,  Glive  Street. 


E.    T.    C.    BLTlHSTID 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNB  &  CO., 

(»7)        40,    STIl.J^TiJiy. 

THOMSON  &  MYLNE'S 

PATENT  SUQAEOANB    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.    RAILWAY ; 

or  6,  Commercial  Buildings,  Calcutta. 

(103) 

BEST  MIRZAPUR  STONE. 

The   Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Qiiarryme 
Mirzapur,  can  supiily — 

Flagging       ..  ..  ..  ..     Roofing. 

Pillar  Bases  . .  . .  • .  •  •     Coping. 

And  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO.., 


(■■53) 


4,  Clive  G/iai  Street,  Calcutta. 
Depot— Sulkea,  Calcutta. 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Meclianical  Enginttr, 
Propribtob. 


(108) 
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BURRAKUR    IRON    WORKS 


C&St-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angus    Smith's:   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  ... 

Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
Cast-iron  Bends,    Tees    and    Cross     Pieces   for    Pipings  of    ordinary     dimensions  coated    with 

Dr.  Angus  Smith's  solution 
Cast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  &c.,  from  ...'' 
Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-Bllings, 

&c.,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water  Pipes, 

Axle-boxes,    parts  of  machinery   and    other  castings  of  any  description 


5 


Rs. 


4-4  per  cwt. 
5-12 


7-0 
5-0 
3-8 


upwards. 


WaterlifU 
Ploughs 


from  Rs.  35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


At  cheapest  rates. 

At  cheapest  rates. 
45-0  per  ton. 
42-8      „ 
40-0      „ 


Bemarks. — Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  doscription  can  be  had  on  application. 
Orders  to  be  addressed  to  the  Si'I'ERIXTKNDEKT  from  whom  any  further  particulars  can  lie  ascertained. 

THE  INDIA  RUBBER,  GUTTA  PEHCHA,  &  TELEGRAPH  WOBKS  Co.,  Ld., 

ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS. 


I3CTIIIC 


'5 

MANUFACTURERS  OP 

ILilGJ-HT     ja^JE»: 


A.mi.TTJS, 


DTNAMOS.    LAMPS,    CARBON'S,     LEADS,    SWITCHES,    VOLT    ASD    AMPERE    METERS,    LEAD  COVERED    LEADS    FOR    UNDERGROUND    WORK, 

SUBMARINE    TELEGRAPH    CABLES    AND    W^IRES, 

BATTSaiBS,    nrSTIlirMENTS,    AND    TELEaSAPH    OONSTRTJOTION    STORES,    TORPEDO    APPARATUS. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


(168) 


Estimates  given  for  all  hinds  of  Electric  Light  Work. 

WOESS  :— SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTIA   BRANCH: 13,    GOVERNMENT    PJLAGB,    KAST- 

GODOWNS:— DACRE'3   LANE. 
Telegraphie  Address—"  SILVERORAY,"    CALCUTTA. 


COMMERCIAL     UNION     ASSURANCE     CO., 

Extracts  from  the  Twenty-sixth  Annual  Repoi-t  viz.  for  the  year  1887. 


LD. 


FIRE   DEPARTMENT. 

Premiums  after  deducting 
Reinaurancea  ...     £769,265    0    0 

IntKMt  ...  ..      £  19,612    0    0 


£443,587    0    0 


after  dedoctiog  Re- 
inmranccs  .. 


LIFE   DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest  and  Dividends 


Claims  less  Re-insurances, 


£125,559  0  0 
£  45,649  0  0 
£  79,229    0    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£175,118    0    0 
£    8,294    0    0 

£138,365    0    0 


£  18,545    0    0 


The  Life  Fund  was  increased  during  the  year  by  £S65,6iS  and  no'w  amounts  to  ^1,070,06<I. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
CUims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  ths  test  af  time,  thereby  in  conjunction 
with  the  ample  Funds  afifording  abtolute  fecurity  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 


(39) 


C.    H.   OG BOURNE,   Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

FI«.X:£:     FX2.0IVI:      .A.lDXJX-TEI«..ATIOaV. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections:— 
J.  H.   Apjoux,  E.sq.,  Superintending  Engineer,   Kidderpore  Dock  Works,    says  : — 
"  Mr.  McKennie's  test  for  purity  applied  at  Rancegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only   §rda 

of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 
Pacl  Dejoux,  EH<i.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 

"It  is  the  best  Ohooting  Lime  imported  into  Calcutta." 
Jamrs  Kimber,  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  :  — 

*'  It  has  been  for  long  past  and  is  now  invariably  u«ed  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in   certi- 
fying to  the  excellent  and  reliable  (juality  of  the  Lime." 
0.  A.   Mills,  Esq.,  Executive  Engineer,  P.  W.   D.,  2nd  Calcutta  Division,  says  : — 
The  Ohooting    Lime   manufactured   by  Messrs.   liurn  k  Co.  is  better  than   any  that  can  be  purchased  in  Calcutta.     I  have  used  it  in 
the  conntruction  of  many  public  buildings  and  have  been  thoroughly  satisfied  with  it." 

V^.—Oui  Limo  wu  usel  throuffliout  all  tlio  lUvcr  ^orks  of  tlio  Calcutta  Fort  Commlasloners. 


(179) 
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The  OJUce  of  Publication  of  Intrian  (Pnjineering  is  at  the  "Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

Qeneral  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  on  husiness  concern- 
ing subscriptions  and  advertisements  he  addressed  to  the  "Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  he  made  payable  to  them. 


Quarterly. 

Rs.  4 


Sernts  of  Subscription  : 

Yearly.  Half-yearly 

Including  Postage  in  India        ...  Rs.  12     ...     Rs.  7 

Specimen  copy — Free  ;  Single  copy — Oiie  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added.        

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 
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SATURDAY,  SEPTEMBER  1,  1888. 


LONDON.— D.  J.  Keymer  &  Co.,  Whitejriar's  Street. 

NEW  YORK.— The  SciENTinc  Publishing  Co.,  27,  Park  Place. 

ROME. — LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.—"  The  Straits  Times,"  Singapore. 
CHINA  AND   JAPAN. — Lane,    Crawford  &  Co.,  Hong-Kong, 

Shanghai,  and  Yokohama. 
JAVA. — G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA. — Gordon  fi  Gotch,  Melbomme,  Sydney,  and  Brisbane. 


Scale  of  Charges  for  jlfduertisements. 

One  Page.  Half  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Page. 

Rs.  60     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10      ...       Rs.  6. 

Double  these  rates  for  outside  front. 

An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

''Artesian  Borings  in  the  Sunderbunds." 

As  the  issues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  otliers  in  Bengal  and 
elsewhere. 

Price  Rs.  2  per  copy.— Cash. 
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Habvet. — August    10th,   at   Khojak   Pass,    Lieutenant  H.  G. 
Harvey,  b.e.,  aged  25  years. 

Carter. — On  August  18th,  at  Cumballa  Hill,    Bombay,    Major 
Charles  Carre  Carter,  Royal  Engineers,  aged  37  years. 


LEGISLATION  FOR  INDIAN  COAL-MINES. 
The  saying  that  there  is  no  one  so  blind  as  he  who 
will  not  see  very  appropriately  applies  to  the  case  of 
a  contemporary  who  has  started  the  subject  of  Mining 
Regulations  for  India,  after  it  has  been  authoritatively 
settled  by  the  head  of  the  Executive  that  no  necessity 
for  it  exists.  Advantage  has  been  taken  of  the  recent  dis- 
aster at  Kimberley  in  South  Africa  to  make  capital  out  of 
it,  and  the  Government  is  called  upon  to  place  Indian 
mines  under  supervision.  We  shall  presently  shew  that 
the  agitation  is  a  spurious  one,  and  will  serve  no  purpose 
in  persuading  the  authorities  to  stultify  themselves. 

On  perusing  the  articles  of  our  contemporary  and 
the  coiTespondence  that  has  been  published  in  its  col- 
umns, a  lurking  suspicion  arises  that  they  have  been 
inspired  by  "  the  greatest  mining  authority "  in  this 
country,  but  since  no  such  particular  individual  in  flesh 
and  blood  is  known  to  the  public,  we  may  be  excused  for 
not  entering  into  a  controversy  with  a  shadow. 

Crude  hasty  legislation   is  the  bane   of  India ;  a  great 
many  of  her  misfortunes  may  be  directly  attributed  to  it. 
Whether  we  turn  to  its  civil,  criminal,  revenue  or  indus- 
trial administration,  we  see  everywhere  indications  of  the 
mischief  which   the   legislative   machinery  has  created. 
A   law  is  passed  to-day  after   years  of  deliberation,   to 
be  modified  after  a  few  months,  or  at  best  a  few  years, 
as  if  the  conditions  which  called  for  modification  did  not 
exist   when   the   enactment  was  passed.     It    would    be 
tiring   our  readers   to   cite   instances  in  support  of  our 
contention,  but  to  take  a  recent  case,  let  us  consider  the 
Debtors'  Act.     It  was  coached   through  the    Legislative 
Council  with  a  flourish  of  trumpets,  and  the  Members  of 
the   Mutual  Adulation  Society  congratulated  each  other 
on  the  happy  issue.     Great  was   the  joy  throughout  the 
land  that   the   gates   of  jails   would  not  prevail  against 
impecunious  but  honest  debtors.     But  what  has  been  the 
result  ?     It  was  reserved  for  the  Registrar  of  the  Calcutta 
Small    Cause    Court    to    discover    that    the    Act     did 
not    apply   to   that   Court.     A  modification   became   an 
imperative      necessity,    and     the      Council     has     been 
brought  into   requisition  to   remedy  the    defect.     Such 
is  the  part  that  legal  machinery  plays  in  promoting  the 
happiness    of  the    people.      It   is  to  the     body   politic 
what   Morrison's   pills    are    for    suffering   humanity, — a 
specific  for  all  ills  that  flesh  is  heir  to  ! 

Now  the  first  question  in  connection  with  the  demand 
for  Government  interference  in  the  management  of  mines 
is  what  are  the  arguments  adduced  in  favor  of  it 
It  is  said  that  as  the  industry  has  of  late  greatly  deve- 
loped, the  Executive  should  exercise  a  supervising  power — 
in  other  words,  after  years  of  successful  management 
without  the  aid  of  Government  it  should  now  be  hampered 
with  restrictions  for  crippling  it.     There  is  no  doubt  that 
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if  ODoe  the  thin  end  of  the  wedge  is  inserted  in  the  way 
of  legislation,  its  pernicious  influence  will  do  a  great  deal 
of  harm,  Jind  xiltimately  ruin  the  industry.  It  is  an 
admitted  fact  that  where  there  is  no  ailment  there  must 
be  no  application  of  a  remedy  in  anticipation  of  an  evil. 
The  contention  that  there  are  laws  in  England  regarding 
the  regulation  of  mines  will  not  hold  good  in  this  country 
for  a  simple  reason  that  the  two  cases  are  not  analogous ; 
and  therefore  the  protective  measures  employed  at  Home 
have  no  bearing  in  India,  where  other  conditions  are  pre- 
valent, and  where  the  industry  is  yet  in  its  embryo  stage. 
Protective  measures  to  adjust  the  relations  between 
master  and  ser\'ant  are  harmful  to  a  degree,  unless  its  ne- 
cessity is  proved,  which  is  conspicuous  by  its  absence 
in  this  countT}'.  We  have  always  entertained  the  opinion 
that  when  people  are  allowed  to  settle  their  own  terms 
business  is  carried  on  more  smoothly  than  through  the 
officious  intervention  of  a  party  who  has  no  concern  or 
interest  in  it. 

It  should  also  be  considered  how  long  a  period  it 
took  for  England  to  legislate  on  the  subject.  It  was 
in  18*3  that  the  first  Inspector  of  Mines  was  appointed, 
that  is,  after  the  Mining  Industry  had  been  in  existence 
and  in  active  operation  for  550  years.  If  it  took  upwards 
of  five  centuries  for  England  to  move  in  the  matter, 
w^hy  should  there  be  undue  haste  in  introducing 
the  measure  in  India  ?  In  the  same  year  the  total 
output  of  the  mines  of  the  United  Kingdom 
was  43,000,000  tons ;  the  Indian  output  is  barely 
2,000,000  tons.  In  England,  irrespective  of  the  extent  of 
the  underground  works,  most  mines  are  provided  with  only 
one  pit,  while  in  India  there  is  something  like  a  pit  to 
every  acre  of  working,  and  the  deepest  shaft  is  not  more 
than  400  feet  below  the  surface  of  the  earth.  But  the 
most  material  point  is  the  existence  of  '  firedamps  '  and 
other  dangers  in  the  British  mines  ;  but  as  regard  India 
opinions  of  experts  have  decided  the  point  beyond 
further  question.  Dr.  Saise  says : — "  The  lamps  used 
by  natives  are  bits  of  earthen-ware,  on  which  a 
little  oil  is  poured,  and  wick  laid,  the  end  of  which 
is  lighted.  There  is  no  firedamp.  Ventilation  is 
natural  and  easy  from  the  number  of  shafts.  It  is  only 
in  the  deeper  ones  that  arrangements  are  made  for  pro- 
ducing and  directing  air  currents."  Then,  again,  Ball 
says : — "  A  perfect  freedom  from  fire  and  choke  damp 
render  it  possible  to  carry  on  the  work  without  its  being 
necessary  to  adopt  the  precautions  which  in  England  only 
too  often  fail  to  secure  the  object  aimed  at." 

There  are  mines  interspersed  all  over  the  cotmtry — in 
Bengal,  Assam,  Punjab,  Central  Provinces  and  Southern 
India,  and  would  one  codification  suit  all  conditions  and 
systems  ?  Would  it  not  rather  handicap  one  province  and 
leave  another  untouched,  and  will  any  amount  of  legisla- 
tion rectify  this,  or  Is  it  proposed  to  have  a  separate 
law  for  each  province  ?  Take  the  case  of  the  Bombay 
Factory  Act ;  a  benign  and  paternal  Government  under- 
took the  protection  of  its  subjecta  employed  in  the  mills 
of  that  Presidency,  and  enacted  laws  for  their  convenience. 
Has  it    worked     satisfactorily?     No.     Experience     has 


8he\vn  that  it  does  not  serve  its  purpose,   and  before  long 
there  will  be  a  modification  necessary. —  Verbum  sap. 


CANAL  IRRIGATION. 

A  LATE  Gazette  of  India  contained  some  correspon- 
dence with  the  Secretary  of  State  bearing  on  the  question 
of  canal  irrigation.  As  Mr.  Thornton  (formerly  one  of  the 
Judges  of  the  Punjab  Chief  Court)  remarked,  in  an  address 
lately  made  by  him  to  the  Society  of  Arts  in  London, 
the  canal  systems  of  India  have  been  justly  described 
as  the  finest  in  the  world.  Whether  in  the  form  of 
inundation  canals,  that  is,  canals  fed  by  the  annual  rise 
of  the  waters  of  the  Indus  and  its  tributaries,  or  of 
perennial  canals  drawn  from  the  upper  waters  of  the 
Ganges,  the  Jumna,  the  Rabi,  and  the  Sutlej,  or  formed 
in  the  deltas  of  the  great  rivers  in  the  south,  they  have 
conferred  priceless  benefits  on  the  community.  They 
have  secured  from  drought  upwards  of  eight  millions  of 
acres — an  extent  of  country  far  greater  than  the  whole 
of  Lombardy,  or  the  entire  irrigated  area  of  Egypt  ;  have 
increased  enormously  the  production  of  superior  crops, 
enriched  the  people,  and  set  free  the  capital  required  for 
working  wells  for  the  improvement  of  produce  and  the 
cultivation  of  fresh  lands.  Within  my  own  recollection, 
they  have  turned  deserts  into  gardens,  softened  the 
climate  of  extensive  tracts,  substituting  rich  cultivation 
and  foliage  for  treeless  plains  swept  over  by  sandstorms  ; 
while  in  Southern  India,  thanks  to  the  persistent  efforts 
of  Sir  Arthur  Cotton  and  others,  they  are  largely  used 
as  highways  for  internal  traffic. 

And  yet  Indian  consumers  of  canal  water  are  not 
happy ;  not  even  contented,  canals  bring  in  their  train 
malarious  fever  and  death,  they  say.  True  enough  they 
do.  But  that  is  because  the  ryot  insists  on  his  land 
being  swamped  instead  of  irrigated,  and  because  new 
fangled  lines  of  Railway,  constructed  long  years  after  the 
canals  were  planned,  have,  with  their  embankments, 
water-logged  the  surrounding  country ;  and  so  forth. 
Such  defalcations  are  justly  attributable  to  the  great 
god  Stupidity — not  to  canals. 

Popular  imagination  holds  canal  water  to  be  a  prime 
source  of  land  impoverishment.  But,  as  a  matter  of 
fact,  this  mischief  is  peculiar  to  canals  fed  from  Himalayan 
sources,  and  does  not  follow  irrigation  from  inundation  or 
deltaic  water  conductors,  supplies  from  which  are  warm, 
and  charged  with  fertilizing  silt.  Sir  Arthur  Cotton, 
who  is  an  enthusiast  on  the  subject  of  canals,  denies  that 
any  mischief  is  ever  done.  But  his  experience  has  been 
altogether  in  Southern  India,  and  must  be  discounted 
accordingly.  Water  from  wells,  he  says,  "  is  filtered,  and 
almost  entirely  without  fertilizing  properties,  while  river 
water  is  so  rich  as  fully  to  renew  the  land.  Probably 
canal  water  is  worth  three  times  that  from  wells."  On 
the  other  hand,  Sir  J.  B.  Lyall  held  that  "  constant  culti- 
vation and  application  of  canal  water  tend  to  take  the 
strength  out  of  the  land,  "  and  Raja  Sir  Sabib  Dyaz,  a 
Punjab  landholder  says,  "  It  is  commonly  believed  in 
the  Amritsar  pergunnah  that  canal  water  has  made  the 
soil  poor."     A  Mahomedan  witness,  a  Government  official, 
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Mahomed  Hayat  Khan,  says  "  Irrigation  from  canals 
leaves  a  sandy  deposit  on  the  surface  of  the  soil,  and 
weakens  it."  Mr.  Sherer,  General  Crofton,  Mr.  Caird — all 
the  people  whose  evidence  is  worth  noticing  who  have 
enquired  into  the  subject — bear  testimony  to  the  same 
effect.  But  then  these  mischiefs  all  spring  from  over- 
irrigation — too  large  a  supply  of  water.  Let  that  fact  be 
noted  and  acted  upon,  and  we  shall  hear  no  more  com- 
plaints about  canal  water.  So  say  its  advocates.  Men 
on  the  other  side  put  quite  a  different  color  on  the 
argument  ;  quite  an  opposite  color.  It  would  be  worse 
than  idle  in  these  columns  to  recapitulate  all,  or  half,  the 
arguments  brought  forward  ])'''o  ^^^  <^on.  For  our  part, 
we  incline  to  believe  that  over-irrigation,  a  lavish  supply 
of  water  to  canal  irrigated  lands,  is  to  blame  for  evil 
consequences  attributable  to  canals  and  the  use  of  canal 
water — fevers  and  other  diseases,  to  wit — to  that  and 
nothing  else.  The  fact  of  the  matter  seems  to  be 
that  ryots,  self-seeking,  greedy  and  short-sighted,  endea- 
vour to  make  more  out  of  a  good  thing  than  it  is  capable 
of  The  remedy  is  efficient  drainage,  and  what  a  dis- 
tinguished R.  E.,  calls  "  copious  washing  of  the  soil." 


THE  BUILDING  OF  A  RAILWAY. 

What  strikes  one  most  on  cutting  the  pages  of  an 
American  magazine  such  as  Scribner's,  is  the  obvious 
truth,  verisimilitude,  force,  of  the  illustrations.  They 
are  developed  in  a  finished  masterly  style  that  English 
engravers,  seem  unable  to  rival,  and  there  are  photo- 
zincographs  and  other  adornments  besides.  A  series 
of  pictures  illustrates  the  first  article  in  Scribner's  June 
issue  entitled  "  The  Building  of  a  Railway."  In  that 
connection  here  is  a  wrinkle  it  may  be  to  the  advantage 
of  Indian  Engineers  to  consider. 

"  The  key  to  the  evolution  of  the  American  Railway  is 
the  contempt  for  authority  displayed  by  our  Engineers, 
and  the  untrammelled  way  in  which  they  invented  and 
applied  whatever  they  thought  would  answer  the  best 
purpose,  regardless  of  precedent.  When  we  began  to 
build  our  Railways,  in  1831,  we  followed  English  patterns 
for  a  short  time.  Our  Engineers  soon  saw  that  unless 
vital  changes  were  made  our  money  would  not  hold  out 
and  our  Railway  system  would  be  very  short.  Necessity 
truly  became  the  mother  of  invention." 

A  legitimate  subject  of  Yankee  boast  in  the  way  of 
invention  is  the  swivelling  truck,  which,  when  placed 
under  the  front  end  of  an  engine,  enables  it  to  run 
round  curves  of  almost  any  radius.  The  next  improve- 
ment was  the  invention  of  equalizing  beams  or  levers, 
through  the  agency  of  which  the  weight  of  the  engine  is 
always  borne  by  three  out  of  four  or,  possibly  more,  driving 
wheels.  They  act  like  a  three-legged  stool  which  can 
always  be  "  set  level,"  we  are  told.  But  what  hinders  the 
setting  of  a  four-legged  stool  leveller  ?  We  fail  to  see  the 
force  of  the  argument.  "  Flexibility "  is  claimed  as  a 
useful  feature  in  American  engines,  as  increasing  their 
adhesion  and  enabling  them  to  draw  big  loads.  This  in- 
definite quality  of  "  flexibility"  is  held  to  equalize  pressure 
on  the  track,  to  prevent  shocks  and  blows,   to   keep  the 


engines  out  of  the  workshop  and  to  render  them  capable 
of  running  many  more  miles  in  a  year  than  an  English 
locomotive  can.  Clearly,  praise  is  due  to  this  American- 
contrived  flexibility,  as  an  aid  to  Engineering  possi- 
bilities. 

Here  is  an  improved  notion  about  Railway  carriages, 
and  the  comfort  of  Railway  passengers. 

"  Instead  of  the  four-wheeled  English  car,  which  on  a 
rough  track  dances  along  on  three  wheels,  we  owe  to  Ross 
Winans,  of  Baltimore,  the  application  of  a  pair  of  four- 
wheeled  swivelling  trucks,  one  under  each  end  of  the  car, 
thus  enabling  it  to  accommodate  itself  to  the  inequalities 
of  a  rough  track  and  to  follow  its  locomotive  around  the 
sharpest  curves.  There  are,  on  our  main  lines,  curves  of 
less  than  300  feet  radius,  while,  on  the  Manhattan 
Elevated,  the  largest  passenger  traffic  in  the  world  is 
conducted  around  curves  of  less  than  100  feet  radius. 
There  are  few  curves  of  less  than  1,000  feet  radius  on 
European  Railways." 

It  is  asserted  in  this  Scribner  article  that  the  climbing 
capabilities  of  a  locomotive,  upon  smooth  rails,  were  not 
known  until,  in  1852,  Mr.  Latrobe,  then  Chief  Engineer  of 
the  Baltimore  and  Ohio  Railroad,  tried  a  temporary  zigzag 
gradient  of  10  per  cent. — i.e.,  ten  feet  rise  in  100  feet 
of  length — say  528  feet  per  mile — over  a  hill  some  two 
miles  long,  through  which  the  Kingwood  tunnel  was 
being  excavated.  This  daring  feat  has  never  been 
equalled,  says  the  writer  in  Scribner. 

Another  American  invention  is  the  switch-back.  By 
this  plan  the  length  of  line  required  to  ease  the  gradient 
is  obtained  by  running  backward  and  forward  in  a  zigzag 
course,  instead  of  going  straight  up  the  mountain.  As  a 
full  stop  has  to  be  made  at  the  end  of  every  piece  of  line, 
there  is  no  danger  of  the  train  running  away  from  its 
brakes.  This  device  was  first  used  among  the  hills  of 
Pennsylvania  over  forty  years  ago  to  lower  coal  cars  down 
into  the  Nesquehoning  Valley.  It  was  afterwards  used 
on  the  Callao,  Lima,  and  Oroya  Railroad  in  Peru,  by 
American  Engineers,  with  extraordinary  daring  and  skill. 
It  is  now  employed  to  carry  the  temporary  tracks  of  the 
Cascade  Division  of  the  Northern  Pacific  Railroad  over 
the  "  Stampede  "  Pass,  with  grades  of  297  feet  per  mile, 
while  a  tunnel  9,850  feet  long  is  being  driven  through 
the  mountains. 

The  Denver  and  Rio  Grande  Railway  has  been  com- 
pared to  an  Octopus,  because  "it  sucks  nutriment  from 
every  place  where  nutriment  is  to  be  found."  Aptitude 
for  mountain  climbing  has  helped  towards  much  of  this 
suctional  power.  When  the  line  was  under  construction, 
in  one  place,  the  difficulty  of  blasting  a  roadbed  into 
the  side  of  the  mountain  were  so  great  that  it  was  deemed 
better  to  carry  the  track  upon  a  bridge.  "  And  this 
bridge  was  hung  from  two  rafters  braced  against  the 
sides  of  the  gorge."  There  are  resources  in  art  as  well 
as  in  nature  if  one  only  knows  where  to  find  them. 

The  scheme  for  a  Railway  between  Constantinople  and  Bagdad 
is  again  being  talked  about.  Its  length  will  be  about  1,400  miles, 
and  the  country  through  which  it  will  run  is  well  populated,  is 
rich  in  minerals,  and  produces  great  quantities  of  grain.  The  line 
will  also  shorten  the  distance  between  Europe  and  India  by  nine 
or  ten  days. 
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Work  for  the  Uxemploved.— It  is  proposed  we 
kear  to  employ  Eugiueers  from  the  British  service  to 
survey  the  projected  Riilway  lines  to  Chanda  and  Raipur. 
Assam  Railways.— We  learn  that  the  Consulting  En- 
gineer for  Railways  at  Calcutta,  accompanied  by  a  Deputy, 
will  shortly  proceed  to  Assam  to  inspect  and  report  on  the 
out-of-the-way  lines  in  that  Province. 

Calcutta  Water-Supply.— The  new  pumps,  settling 
reservoirs,  and  filters  have  already  been  put  into  use  at 
Pultah,  and  the  turbid  water  noticeable  in  the  Calcutta 
supply  during  a  few  days  lately  was  due  to  this  auise. 

Reductions  in  tee  P.  W.  D.— The  Government  of 
India  is  desirous  of  reducing  the  local  P.  W.  D.  establish- 
ments by  10  per  cent.,  and  has  already  asked  the 
Government  of  Bengal  for  the  names  of  those  who 
should  be  called  upon  to  go. 

A  Modest  Offer.— Messrs.  Grant,  of  London,  have 
proffered  to  the  Travancore  Government  proposals  to 
raise  capital  to  open  a  Railway  from  Tinnevelly  to  Quilon, 
pro\'ided  the  latter  guarantees  interest  on  the  Travancore 
line  for  an  indefinite  period. 

A  Harbour  for  Iron-clads  at  Bombay.— Lord 
George  Hamilton  on  Thursday,  replying  to  Mr.  A.  E. 
FiL-Ul,  in  the  House,  said  that  he  believed  that  a  dock  for 
lirst-class  iron-clads  at  Bombay  ought  to  be  constructed, 
and  that  the  plans  had  been  ordered. 

Khatmaxdu  Water- Works.— It  is  likely  that  Mr. 
Fennimore,  Executive  Engineer,  P.  W.  D.,  Bengal,  will 
not  go  to  the  Nepaul  capital  for  the  purpose  of  pre- 
paring a  water-supply  scheme  as  before  announced,  since 
the  inducement  offered  is  not  worth  the  risk  and  trouble 
that  the  work  would  involve. 

Madr.\s  College  of  Engineering. — Government  have 
approved  of  the  permanent  addition  to  the  Board  of 
Examiners  for  the  Madras  College  of  Engineering  of  an 
A-viisUnt  Examiner  for  Science,  but  have  declined  to 
sanction  the  proposed  enhancement  of  the  remuneration 
p»id  to  the  President  and  members  of  the  Board. 

An  Explanation    Wanted. — The    Indiun    Mirror 
grumbles  because  the  2nd  class  fare  to  Hooghly  is  Re.  1-8 
by  the  E.  I.  Railway.  Whereas  a  passenger  can  travel  2nd 
cla.-j8  to  Naihatty  uu  the  E.   B.  Railway — ibout  the  same 
distance — for  Re.  1.  Our  contemporary  wants  to  know  why 
there  is  this  uneven  thusness.  We  should  like  to  know  too. 
S.  M.  R.  Workshops,  Hubli. — These   workshops    are 
Tcry  nearly  completed,  great   pains    and   trouble  having 
been       taken       in       their       construction.      They     are 
e<4uipped  with  the  latest  modern  machinery  and   are  pro- 
bably among  the  be.st  laid  out  Railway  Workshops  in  India. 
Hubli,  before  the  advent  of  the  Railway,  was  an    insigni- 
ficant native  town. 

Railway  Con.struction  in  Sumatra.— The  Nether- 
lands Indian  Government  has  begtm  the  construction  of 
a  Railway  from  the  coast  in  West  Sumatra  to  the 
Ouibilien  coal-field  in  the  interior.  Though  the 
forest*  in  Netherlands  India  abound  with  valuable  timber, 
America  has  been  drawn  upon  for  supplies  of  wood  for 
the  purposes  of  the  Railway. 

SiTARAMPUR  Collieries. — A  Correspondent  writes: — 
Very  bad  weather  last  week — very  much  rain  at  all  the 
cMieriex,  and  a  number  of  pits  at  different  places 
are  completely  flooded.  Up  to  this — .since  the  1st  of 
Janaar}' — we  have  had  over   forty   inches  of  rain,   which 


is  up  to  the  average  fall  of  previous  years.     Coal  trade   is 
very  brisk.    All    coal  stocks  are  now  cleared  off. 

The  New  R.  C.  Church,  Simla.— We  understand  that 
the  Simla  new  R.  C.  Church  Building  Fund  is  almost  ex- 
hausted, and  if  means  are  not  soon  forthcoming,  the 
work  will  be  delayed.  It  is  urgently  requested  that  all 
who  feel  an  interest  in  this  erection,  come  forward  now 
and  aid  in  bringing  to  completion  an  edifice  worthy  of 
the  community,  and  an  ornament  to  the  station. 

The  Madras  Harbour. — At  last  the  Secretary  of 
State  has  sanctioned  the  opening  of  a  north-cast  entrance 
to  the  Madras  harbour,  and  estimates  to  carry  out  the 
work  have  been  called  for.  A  sum  of  twelve  lakhs  has 
been  sanctioned  by  the  Government  of  India  as  an 
advance  to  the  Harbour  Trust  Board  for  expenditure  on 
the  Madras  Harbour  Works  during  the  year  1888-89. 

Victoria  Jubilee  Ho.spital,  Amritsak. — Mr.  Pogson 
havino-  offered  to  supei-vise  the  construction  of  the 
Victoria  Jubilee  Hospital,  either  in  person  on  the  spot,  or 
from  Madras  on  certain  terms  which  he  specified,  the 
Municipal  Committee  resolved,  that  Mr.  Pogson's  offer 
cannot  be  accepted.  The  Committee  will  make  its  own 
arrangements  for  supervision  when  the  project  has  been 
sanctioned. 

The  Ceylon  Capital  and  Sanitation. — The  Muni- 
cipal Council  of  Colombo  has  been  exercised  about  the 
drains  of  the  city  and  its  sanitary  improvement.  It  was 
proposed  to  go  in  for  a  loan  of  a  lakh  at  six  per  cent, 
payable  in  thirty  years  with  a  sinking  fund.  A  discus- 
sion ensued  on  the  subject  unmarked  by  any  over-fervour. 
And  it  was  ultimately  resolved  to  form  a  sub-committee 
to  report  on  the  matter. 

Opening  out  Orissa.  —The  Orissa  Association  on 
behalf  of  the  Trading,  Industrial,  Working  and  Priestly 
classes  of  Orissa  lately  memorialised  Sir  Steuart  Bayley 
in  favor  of  the  early  construction  of  the  Benares-Cuttack- 
Pooree  Railway.  The  matter  was  referred  by  the  Local 
Government  to  the  Government  of  India,  which  has  replied 
that  it  fully  recognises  the  importance  of  railway  communi- 
cation in  Orissa,  and  will  be  glad  to  entertain  favorably 
any  scheme  for  its  development  which  may  be  put  forward 
by  private  enterprise. 

Singareni  Coal-Field. — A  fact  now  brought  to 
notice,  and  one  that  will  injuriously  affect  the  future  of 
the  field,  is  that  the  Railway  which  could  just  as  easily 
have  been  carried  tli/rowjh  the  Goal-Fields  misses  doing^ 
so  almost  entirely,  and  the  consequence  will  be,  that  aa 
more  pits  are  opened  up,  they  will  get  further  and  further 
from  the  line  of  rail,  and  the  Company  that  is  working, 
the  coal  will  have  to  make  a  series  of  tramways  for  itself, 
which  would  to  a  great  extent  have  been  obviated  had 
the  Railway  been  judiciously  laid  out. 

Royal  Engineer  Corps  News. — Ordered  abroad: — 
To  South  Africa:  Major  W.  G.  Du  Boulay.  To  Gibral- 
tar :  Captain  H.  W.  Renny-Tailyour.  To  Halifax,  N.  S. : 
Captain  S.  McM.  Maycock  and  Lieutenant  W.  P.  Brett. 
To  Malta  :  Lieutenant  J.  H.  L.  E.  Johnstone.  To  Mauri- 
tius :  Lieutenant  W^.  S.  Speranza.  To  Egypt :  Lieutenant 
and  Quartermaster  F.  Hooper.  Ordered  Home  : — From 
Halifax,  N.  S. :  Lieutenant  P.  R.  Burn-Murdoch.  From 
Egypt :  Lieutenant  and  Quartermaster  T.  C.  Symons. 
Arrived  Home: — From  Hong-Kong:  Lieutenant  J.  E. 
Edmonds. 

Equitable  Coal  Company. — This  concern  has  de- 
clared a  dividend  of  8  per  cent,  for  the  last  half-year.  The 
quantity  of  steam  coal  and  rubble  raised  during  the  half- 
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year  was  15,55,467  maunds,  being  an  increase  of  5,49,176 
maunds  over  the  same  period  of  1887,  and  the  deliveries 
were  13,84,298  maunds,  against  9,67,288  maunds  for  the 
same  period  of  1887.  The  new  colliery  branch  of  the 
Bengal- Xagpur  Railway  is  being  pushed  on  and  should 
be  open  for  traffic  early  next  year.  The  report  is  a  satis- 
factory one,  and  fully  accounts  for  the  recent  advance  in 
the  shares. 

P.  W.  D.  Re-organization. — In  our  last  issue  we  gave 
publicity  to  the  fact  that  the  Madras  Government  were 
not  in  favor  of  adopting  the  suggestion  of  the  Finance 
Committee  that  all  local  public  works  should  be  carried 
out  by  the  Imperial  Public  Works  Department.  We 
TDclieve  that  the  Government  of  Bengal  favors  the 
Madras  view  of  the  question.  We  hear  that  the  pro- 
posals as  regards  "  Imperial  "  and  "  Provincial  "  Engi- 
neers have  been,  on  the  whole,  replied  to  in  the  negative — 
the  general  opinion  being  unfavorable  to  such  a  marked 
division  of  the  profession  in  the  country. 

Action  for  Libel. — Mr.  Frederick  Sharp,  Executive 
Engineer,  late  of  Coorg,  has  filed  a  suit  for  libel  in  the 
District  Court  of  Mercara  against  Mr.  G.  R.  Evans,  of  the 
Coorg  Planters'  Association,  and  claims  Rs.  3,500  as  dam- 
ages. The  plaint  alleges  that  the  defendant,  as  Secretary  of 
the  Association,  published  a  report  that  the  roads  were 
in  a  disgraceful  state,  that  the  public  works  in  Coorg  were 
a  failure,  and  the  Government  had  removed  the  plaintiff  in 
consequence.  Mr.  Sharp  alleges  that  the  statements  are 
false  and  malicious,  and  were  made  to  injure  his  reputa- 
tion.    The  case  promises  to  be  an  interesting  one. 

A  Nice  Appointment. — A  Mr.  F.  J.  Waring  has  been 
appointed  Chief  Resident  Engineer  of  the  Haputale 
Railway  Extension,  Ceylon,  on  Rs.  22,100  per  annum, 
including  travelling  allowance.  He  is  also  to  be  provided 
with  a  bungalow  and  such  number  of  horses,  with  saddlery, 
Ac,  as  he  may  require  at  Government  expense.  This 
fortunate  gentleman  commenced  his  career  in  1875  in  the 
Ceylon  Railway  Extension  service  as  senior  Assistant 
Engineer  on  a  salary  of  Rs.  6,408  per  annum.  The  rise  in 
salary  of  nearly  345  per  cent.,  after  less  than  twelve  years' 
service,   is   a   remarkable  one  even  in  Colonial  history. 

The  Mogul  Serai -Pooree  Railway. — We  are  glad  to 
hear  that  the  Secretary  of  State  for  India  has  sanctioned 
construction  of  the  Railway  from  Mogul  Serai  to  Pooree, 
the  advantages  of  which  were  set  forth  in  these  columns 
some  months  ago.  On  dit  that  Sir  Bradford  Leslie — 
projector  of  the  scheme  and  prime  mover  towards  its  accep- 
tance by  Lord  Cross — will  come  out  to  India  again  as 
Agent  and  Chief  Manager  of  the  new  line.  We  hope  that 
the  rumour  has  a  bottom  of  truth.  A  better  man  for  the 
business  to  be  undertaken  it  would  be  difficult  to  find  ; 
and  nobody  is  likely  to  grudge  Sir  Bradford  another 
Engineering  success. 

The  Mhow  Water- Work.s. — The  Mhow  Water- Works 
scheme  is  fast  approaching  completion  ;  the  pipes  have 
been  laid  through  all  the  main  roads  and  most  of  the  bye- 
lanes  in  the  cantonment,  so  that  by  the  end  of  the  year  the 
work  should  be  an  accomplished  fact.  The  works  might 
have  been  completed  long  ago,  had  the  contract  for  laying 
the  pipes  been  given  to  the  Parsee  contractor  who  had 
the  erection  of  the  reservoir  and  the  principal  works  to 
carry  out.  A  paltry  Rs.  500  however  was  the  cause  of 
the  contract  being  given  to  a  native  who,  having  no  know- 
ledge of  such  work,  has  made  a  complete  muddle  of  the 
job.  So  much  for  the  P.  W.  D.,  or  I  should  more  properly 
say  M.  W.  Engineers. 


The  Coming  Parls  Exhibition. — A  Correspondent 
writes : — 'Tis  no  wonder  that  cautious  Continental  manu- 
facturers and  tradesmen  are  shy  about  sending  exhibits 
to  the  projected  world's  show,  when  childishly  inclined 
people  are  its  mainstays  and  custodians.  Moreover,  are 
not  world's  shows  a  trifle  "  played  out,"  as  a  Yankee  would 
put  it  ?  They  have  done  good  work  in  their  day.  But 
one  may  have  too  much  even  of  a  good  thing  ;  and  it 
seems  to  us  that  the  time  has  come  for  a  little  rest  and 
be-thankfulness.  From  what  we  hear  we  do  not  think 
India  is  likely  to  send  much  to  the  Lutetian  Exhibition. 
And  M.  Joubert,  when  he  did  the  Calcutta  one  on  contract, 
gave  us  enough  of  that  sort  of  thing  to  last  a  long  while. 

Irrigation  in  Upper  Burma. — Before  this  territory 
was  annexed  an  organised  system  existed  for  supervising 
irrigation  works  so  as  to  avert  disaster,  and  which  cost  the 
late  Burmese  Government  nothing,  as  the  Revenue 
officers  were  held  responsible  for  the  protection  of  the 
agriculturist  and  that  no  disaster  took  place.  Consequently 
bunds  were  repaired  with  forced  labor  and  channels  open- 
ed or  closed  as  occasions  required.  To  maintain  these 
primitive  works  that  are  scattered  all  over  Upper 
Burma  would  entail  very  heavy  annual  expenditure 
incommensurate  with  the  revenue  received,  and  the 
Government  finds  it  rather  a  difficult  problem  to  solve 
now  that  high  floods  are  reported  at  several  stations  in 
Upper  Burma. 

A  Plea  for  Irrigation. — The  Punjab  cotton  crop 
this  year  is  forecasted  as  a  short  one,  the  falling  away 
from  normal  standards  being  greatest  where  lands  are 
dependent  on  rain  for  their  yield.  Crops  on  irrigated 
lands  have  not  suffered  to  anything  like  such  an  extent 
as  those  left  uninsured,  left  to  chance,  for  supplies  of 
moisture.  It  stands  to  reason  that  such  results  will  al- 
ways follow  a  season  of  late  rains,  or  light  rains.  And 
yet  there  are  people  in  authority,  men  of  light  and  leading, 
who  lose  no  opportunity  of  denying  and  decrying  the 
virtues  and  efficacies  of  irrigation  !  Truth  is  great 
doubtless ;  and  does  usually  prevail  in  the  long  run  ;  but 
it  takes  a  disappointingly  long  while  to  prevail — some- 
times an  inconveniently  long  while. 

The  Telegraph  Cable  Break-down. — The  telegraph 
steamer,  Patrick  Sewart,  has  been  despatched  by  Mr. 
Ffinch,  Director  of  the  Persian  Gulf  Section  of  Indian 
Telegraphs,  to  endeavour  to  repair  the  submarine  cable 
which  is  broken  ten  miles  from  Manora.  She  will  after- 
wards proceed  up  the  Persian  Gulf  to  repair  one  of  the 
two  cables  between  Jask  and  Bushire,  which  has  been 
interrupted  since  the  13th  instant.  The  land  line  wires, 
however,  are  working  well,  so  that  the  break  in  the  cable 
near  Manora  does  not  affect  the  speed  in  the  transit  of 
messages ;  but  by  the  failure  of  one  of  the  two  cables 
between  Jask  and  Bushire  the  speed  is  lessened  by  about 
one-half.  The  cable  now  broken  has  been  laid  for  about 
nineteen  years,  and  its  own  sheathing  is  much  corroded. 

Utilization  of  Liquid  M.a.nure. — With  reference 
to  this  subject,  and  to  the  opinion  expressed  by  Dr. 
Stephen  that  liquid  manure  should  not  be  applied  to 
land  within  500  yards  of  the  city  wall,  the  Secretary 
of  the  Amritsar  Municipality  proposed  that  500  or  600 
acres  of  open  arable  land,  situated  on  the  side  of  the 
main  sewage  channel,  about  a  mile  and  a  half  from  the 
city,  should  be  acquired  by  the  Committee  by  purchase, 
and  that  all  the  liquid  sewage  leaving  the  city  should  be 
ultilized  on  this  land ;  in  other  words,  that  the  Committee 
should   start   a  sewage   farm   on   the   principle   now  so 
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gvMieniUy  adopted  iu  England.  This  proposal  was  warnily 
approveil  by  the  Coniniittee,  and  the  Secretary  was 
ordered  to  draw  up  a  full  report  of  the  scheme  proposed. 

BoMB.w  Water-Suiti.y.— 37«'  Times  of  India 
8a\-s  that  the  general  opinion  regiu-ding  the  action  of  the 
Town  Council  in  referring  the  whole  question  of  the 
leakage  of  the  Malabar  Hill  and  Bhandarwada  reservoirs 
for  report  by  a  conuuittee  of  experts  will,  no  doubt,  be 
that  the  Council  have  taken  the  right  course.  There  are 
manv  Engineering  details  to  be  enquired  into  of  a  more 
or  less  technical  character  which  it  would  have  been 
difficult  for  the  whole  body  of  the  Council  to  discuss  with 
any  satisfactorj-  result,  wheieas  by  the  course  which  has 
been  adoptetl,  those  details  can  be  gone  into,  in  the  first 
instance,  by  the  committee,  whose  special  knowledge  of 
r  I  ing  should  enable  them  to  arrive    at    a    correct 

(  . 'u,    not   only  as  to  who  is  really  to  blame  iu  the 

matter  of  the  leaky  condition  of  the  reservoirs,  but  as  to 
what  is  the  best  course  to  pursue  in  order  to  make  them 
water-tight  We  hope  to  give  drawings  of  both  these 
resenoirs  in  an  early  number  to  illustrate  the  points  at 
issue. 

Railway  Provincialising  Policy.— On  this  subject 
our  Simla  Gossip  sounded  the  warning  note  in  our  issue  of 
the  30th  June  last.  We  now  find  the  opinion  recorded  that 
anj-thing  like  the  genenil  provincialising  of  the  large  Indian 
Railwaj-s,  which  is  said  to  be  threatened,  is  most  unlikely 
to  come  ofiF,  among  other  rea.sons,  because  some  of  the 
Provincial  Governments  are  unwilling  to  accept  the 
responsibility.  Thus  the  charge  of  the  North- West 
system,  which  was  offered  to  the  Punjab,  has  already 
been  declined  with  thanks.  The  Oudh  and  Rohilkhand 
system,  which  might  have  been  offered  to  the  North- 
West  Government,  notwithstanding  that  the  policy  of 
the  Government  has  long  been  to  hand  over  all  its 
own  lines  to  private  companies,  will  be  managed  by 
the  Government  of  India,  having  become  a  State  line. 
Then,  again,  if  the  East  Indian  Railway  is  to  be 
brought  under  the  Government  of  Bengal,  it  can  only 
be  if  all  the  weighty  arguments  which  effected  its 
transfer  to  India  in  1871  no  longer  apply. 

Mr.  Duff-Bruce'.s  Umballa-Delhi  Line. — The 
Pioneer  writes  : — "  If  the  Government  of  India  would 
like  to  retaliate  iti  a  way  for  their  discomfiture  in  con- 
nection with  the  working  of  Mr.  Duff-Bruce's  Umballa- 
Delhi  Line,  they  have  only  to  sanction  a  proposal  put  for- 
ward by  the  Bombay- Baroda  Company  for  a  straight  line 
from  Jagadri  to  Phalera  junction.  That  would  tap  the 
downward  traffic  from  a  point  between  Umballa  and 
Saharunpore,  and  divert  it  to  Bombay  instead  of  Cal- 
cutta. But  the  temptation  seems  likely  to  be  resisted. " 
The  same  paper  adds  : — "  By  the  way,  another  and  almost 
equally  immoral  project,  recently  put  forward  by  a  groat 
financial  house  in  London,  though  not  by  either  of  the 
two  greatest  houses,  has  been  declined.  The  projectors 
offered,  in  consideration  of  a  2^  per  cent,  guarantee,  to 
nuse  a  capital  of  three  millions  sterling,  and  construct  a 
Railway  from  Benares  to  Burrakur.  It  would  probably 
have  paid  the  promoters  very  well,  whilst  playing  havoc 
with  the  earnings  of  an  important  section  of  the  East  India 
Line." 

The  Tirhoot  State  Ralway.— The  negotiation  be- 
teen  the  Bengal  and  North-Westeni  Railway  Company 
and  the  Government  of  India  for  the  transfer  to  the  latter 
of  the  Tirhoot  system  of  State  Railways  on  a  working 
lease,  which  has  been  in  progress  for  nearly  two  years,  has 


fallen  through,  for  the  present  at  any  rate,  the  Bengal 
Government,  in  whose  hands  the  Tirhoot  lines  are,  declin- 
ing to  come  to  practicable  terms.  The  Pioneer,  to  whom 
we  are  indebted  for  this  information  says  :  "  The  history 
of  this  negotiation  furnishes  yet  another  instance  of  the 
inaptitude  of  the  method  by  which  the  India  Ofl^ce  and 
the  Indian  Government,  working  on  different  principles, 
or  perhaps  none,  and  as  often  pulling  in  opposite  direc- 
tions, continue  to  muddle  the  Railway  business  of  the 
country.  In  this  case  the  solitary  compensation  for  such 
an  enormous  waste  of  time  and  labor  will  go  to  the 
Government  of  Bengal,  who  appear  to  have  learnt  some 
useful  lessons  from  the  management  of  a  private  com- 
pany in  the  art  of  working  Railways  economically,  which 
they  will  probably  be  more  ready  to  apply  than  to  ac- 
knowledge. " 

A  Want  in  Simla. — We  learn  that  tiles  as  roof  covering 
are  no  longer  in  such  favor  in  Simla  as  heretofore. 
Several  buildings  so  covered  have  been  found  to  leak 
considerably ;  and  in  some  instances  corrugated  iron 
sheeting  is  to  be  substituted  for  the  present  tile  covering. 
There  are  various  opinions  as  to  the  cause  of  the  defect. 
Some  denounce  tiles  in  general  as  unfit  for  roofing  ;  while 
others  maintain  that  the  question  lies  in  the  particular 
style  of  manufacture  used,  and  the  manner  of  laying 
them  on  the  roof.  There  are  varieties  found  to  be  perfect- 
ly successful,  and,  again,  others  that  invariably  turn  out 
failures.  Those  of  the  Town  Hall  appear  to  be  proof 
against  rain,  as  it  is  said  the  present  leakage  of  the  roof 
of  that  building  is  caused  by  some  defect  in  the  gutters ; 
strange  to  say  they  are  not  equally  satisfactory  in  winter. 
Being  suspended  on  battens  by  catches  at  one  end, 
it  seems  the  snow  is  liable  to  drift  between  them  and  find 
its  way  to  the  interior  of  the  building.  It  is  a  pity 
some  improvement  cannot  be  effected  in  the  manufacture 
and  laying  of  tiles,  as  they  form  a  much  more  attractive 
roofing  than  grey  corrugated  iron. 

Industrial  Progress  in  Burdwan. — The  Burdwan 
Division  is  making  good  industrial  progress,  though 
some  old  industries  are  being  pushed  into  the  back- 
ground. In  his  latest  administration  report,  the  Com- 
missioner, under  the  head  of  manufactures  and  mines,, 
states  : — "  In  spite  of  the  importaion  of  cheap  European 
piece-goods,  cotton  is  still  woven  by  local  weavers  in  every 
district.  As  a  rule,  they  know  no  other  work,  and  cling 
to  their  ancestral  business  to  obtain  a  precarious  means 
of  living.  This  industry  is,  however,  on  the  wane,  as  the 
weavers  cannot  compete  with  Manchester  in  the  produc- 
tion of  cheap  goods.  In  Burdwan  a  revival  in  this  in- 
dustry has  been  noticed  in  the  last  two  years ;  but  gene- 
rally, although  those  who  can  afford  them  prefer  the 
country  cloths  which  are  of  a  better  texture  and  more 
durable,  the  cheapness  of  Manchester  goods  drives  the 
local  manufacture  out  of  the  market. "  On  the  other 
hand,  it  is  satisfactory  to  see  that  the  paper  mills  at  Bally, 
and  Messrs.  Burn  and  Co.'s  pottery  works  at  Ranee- 
gunge,  shew  healthy  development.  Large  employment 
for  labor  is  found  in  the  silk  industry,  in  the  jute  and 
cotton  mills  which  stud  the  banks  of  the  River  Hooghly, 
and  in  the  mines  of  Raneegunge,  which  yielded  last  year  a 
great  increase  in  the  outturn  of  coal.  In  consequence  of 
the  extensive  use  of  machinery,  and  of  the  necessity  of 
bringing  the  boilers  in  use  under  more  systematic  inspec- 
tion than  had  hitherto  been  found  possible,  it  was  deemed 
expedient  to  extend  the  application  of  the  Steam-boilers 
Act  III.  (B.  C.)  of  1879  to  the  sub-division  of  Raneegunge. 
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Public  Works  in  Western  India. — The  report  of  the 
Public  Works  Department,  Bombay  Presidency,  for  the 
year  1887-88,  shews  that  the  total  expenditure  in  all 
branches  was  Rs.  63,47,263.  Of  this  total,  military  works 
absorbed  Rg.  9,.56,360.  The  published  details  deal  only, 
with  such  matters  as  barrack  extensions  and  repairs. 
Commissariat  buildings,  cantonment  works,  &c.  The  most 
important  subject,  that  of  Coast  Defences,  is  to  be  dealt 
with  by  the  Inspector-General  of  Military  Works  in  a 
separate  report,  a  document  which  will  presumably  not 
be  made  public.  As  regards  Civil  Works,  there  is  no 
need  for  official  reticence.  The  total  expenditure.  Im- 
perial and  Provincial,  was  Rs.  53,90,903,  the  disbursements 
being  roughly  as  follows : — Now  Works  24J  lakhs,  repairs 
18  lakhs,  establishment  lOf  lakhs,  plant  and  tools  ^  a  lakh. 
Far  and  away  the  most  important  operations  were  con- 
nected with  the  extension  of  communications.  Consider- 
able progress  was  made  during  the  year  with  the 
construction  of  Railway  feeders,  this  class  of  work  going 
on  in  many  districts  throughout  the  Presidency.  Bridge- 
makinjj  was  also  engaged  in  with  activity.  The  two  most 
important  works  of  this  class  were  a  bridge  over  the 
Indraj'ani  River  at  Indori,  Poona  District,  which  was 
completed  at  a  total  cost  of  Rs.  77,930,  and  a  bridge 
over  the  Dhadhar  River,  on  the  road  from  Broach  to 
Jambusar,  which  will  connect  the  Jambusar  Taluk 
and  its  rich  cotton  area  with  the  other  parts  of  the 
district — it  is  now  cut  off  from  communication  for  five 
months  of  every  year — and  when  finished,  will  cost  1^ 
lakhs  of  rupees. 

"Impartiality  and  Injustice."— The  Civil  and  Mili- 
tary Gazette  says  that  some  people,  and  most  Engineers, 
are  aware  that  there  are  two  professional  papers  publish- 
ed in  Calcutta,  and  that  the  proprietors  of  one  of  these 
papers,  appealed  to  the  Government  of  India  for  aid,  on 
the  plea  of  their  publication  jjroving  of  great  service 
to  the  important  class  in  this  country  to  which  it  was 
particularly  addressed,  and  that  the  Department  of  Public 
Works  eventually  responded  by  becoming  subscribers  for 
copies  to  the  value  of  Rs.  4,000  a  year.  To  use  our 
contemporary's  own  words  "  Upon  this  Mr.  Pat.  Doyle, 
the  prorprietor  of  Indian  Engineering,  which  was 
started  after  its  contemporary,  protested,  first  to  the 
Public  Works  Minister  and  then  to  the  Viceroy;  his 
Excellency's  Private  Secretary  replying  that  that  Depart- 
ment had  determined  to  take  in  a  high-class  journal  in 
the  interests  of  its  chief  officers,  that  the  selection  of  the 
journal  to  be  patronized  was .  left  to  the  decision  of 
experts,  and  that  it  was  competent  for  the  Department 
to  do  as  it  had  done.  Thereupon  Mr.  Doyle  has  memo- 
rialized the  Secretary  of  State.  The  very  fact,  he  .says, 
that  the  favored  journal  did  not  pay  goes  far  to  prove 
that  it  did  not  please  the  Engineering  profession.  His 
own  paper,  he  asserts,  is  cheaper  and  better.  About  the 
better  we  hold  no  opinion  ;  but  he  only  asks  a  fair  field 
in  which  to  prove  it  so.  There  is,  no  doubt,  something 
to  be  said  for  Mr.  Doyle's  views."  We  may  add  that 
other  papers  think  so  too,  and  that  we  have  the  sym- 
pathy of  the  profession  in  the  matter.  The  true 
history  of  the  jobbery  has,  however,  yet  to  be  set  forth— 
viz.,  the  misrepresentations  made  to  Sir  Charles  Elliot ; 
the  influences  brought  to  bear  on  that  weak-minded 
Minister  for  Public  Works,  who  had  not  the  moral  courage 
to  recede  from  a  false  position  even  after  he  was  set 
right  not  only  by  ourselves,  but  by  the  opinion  of  the 
Finance  Department ;  but  — verb.  sap. ! 


Current  ^zi))s. 


The  Manora  breakwater  red  light  at  Kurrachee  has  been  carried 
away,  and  will  be  replaced  after  the  monsoon. 

The  Railway  Conference  meets  at  Simla  early  next  month,  and 
not  at  the  end  of  this  month  as  has  been  stated. 

An  application  has  been  submitted  to  Government  for  a  loan 
of  ten  lakhs  of   rupees  for  the  Agra  Water- Works  project. 

There  are  four  breaks  altogether  on  the  North-Western  Rail- 
way, two  on  the  Sind-Sagar  line,  one  near  Multan,  and  one  in  the 
Bolan. 

The  Straits  Settlements  have  followed  the  example  of  the 
mother-country,  and  legislated  against  the  fraudulent  use  of 
trade-marks. 

The  ceremony  of  the  opening  of  the  Cotton  Mill  at  Calicut  was 
held  on  the  15th  instant,  and  attracted  a  large  gathering  of  sight- 
seers  to  the  spot. 

The  office  of  the  Executive  Engineer  in  charge  of  the  new 
Viceregal  Lodge,  Simla,  was  completely  burnt  down  last  week,  but 
th6  records  were  saved. 

The  siltiiig-up  of  the  Hidgli  Tidal  Canal  is  a  standing  complaint. 
The  Government  of  Bengal  has  at  last  sanctioned  Rs.  40,000  for 
the  improvement  of  the  canal. 

The  competitive  trial  of  machines  and  processes  for  the  prepara- 
tion of  Ramie  and  Rhea  fibre,  which  was  notified  to  be  held  at 
Paris  on  the  15th  August,  has  been  postponed  till  the  25th 
September  1888. 

For  some  time  past,  there  have  been  symptoms  of  a  cyclonic 
disturbance  in  the  Bay,  and  early  on  Friday  morning,  last  week, 
Calcutta  was  visited  by  a  storm,  which  fortunately  did  not  prove 
very  destructive. 

The  Government  of  Bengal  has  sanctioned  an  outlay  of 
Rs.  20,000  for  the  construction  of  additional  buildings  for  the  use 
of  the  Midnapur  Collectorate,  and  an  outlay  of  Rs.  25,000  for  a 
like  purpose  at  Balasore. 

The  country  on  both  sid«s  of  the  river  Hooghly  from 
Diamond  Harbour  up  has  been  flooded  by  the  abnormal  rains,  and 
in  many  places  the  whole  «ppearance  of  the  river  channel  was 
fljtered  beyond  recognition. 

The  Government  of  Bengal  has  sanctioned  the  expenditure  of 
Rs.  20,000  for  the  repairs  to  the  Nawab  Abdeen's  palace  at 
Murshidal  ad,  and  Rs.  5,000  to  restore  the  makbara  of  Moorshed 
Koolie  Khann  at  Khatra,  it  being  in  a  dilapidated  condition. 

Mr.  Turner,  Agent  to  the  Governer  of  Madras  in  Vizagapatam, 
has  made  strenuous  efforts  to  induce  the  Government  to  adopt  a 
liberal  programme  of  works  for  opening  up  communications  be- 
tween the  coast  districts  and  the  Vizagapatam  Agency  tracts. 

Heavy  floods  reported  on  the  Brahmini  and  Byturni  rivers. 
The  water  is  higher  than  has  ever  been  recorded,  and  tlie  country 
is  covered  with  from  three  to  four  feet  of  water.  The  rice  crops 
ai-e  damaged,  and  the  water  level  is  steady.  The  roads  are  under 
water. 

Intending  exhibitors  at  the  forthcoming  Exhibition  at  Mysore 
are  officially  informed  that  an  agency  has  been  constituted  for 
receiving  and  taking  care  of  and  returning  exhibits  on  behalf  of 
exhibitors  who  are  unable  to  attend  in  person  or  employ  indepen- 
dent agents. 

Sir  Henry  Morland  lias  served  a  notice  on  the  authorities 
of  the  G.  I.  P.  Railway  Company,  claiming  one  lakh  of  rupees 
damages  for  the  injuries  received  by  him  in  consequence  of  their 
negligence  in  not  providing  lights,  &c.,  on  the  road  where  his 
recent  accident  took  place. 

An  accident  of  a  rather  severe  nature  occurred  to  a  goods  train 
in  a  tunnel  named  Gundakindutf  between  Kuchali  and  Baberkuch 
stations  on  the  Sibi-Sharigh  section  of  the  Sind-Punjab  State 
Railway  ;  resulting  in  loss  of  life.  The  damage  to  vehicles,  &c., 
was  considerable.  Accidents  on  this  Railway  have  been  of  rather 
frequent  occurrence. 


The  latest  fad  of  Holkar  has  been  the  electric  light.  An  engine 
with  all  the  necessary  apparatus,  arrived  from  Bombay  and  a 
considerable  portion  of  the  lamps,  &c.,  had  been  erected,  when 
suddenly  H.  H.  stopped  the  work.  So  the  whole  of  the  plant  has 
been  taken  up  and  returned  to  Bombay,  the  Maharaja  jmying 
ten  thouand  rupees  for  his  little  freak. 
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getters  to  the  (Eliitov. 


r»«  Editor  dttiff  it  to  be  dittineay  underttood  that  he  does  not  hold 
kim»dfT«$p(mta)Ufi>r  the  Opinion*  expressed  hy  cormpondents.] 

PLATELAYING. 


IB.— In  replv  to  Mr.  F.  J.  Preston's  letter,  insettea  m  >our 
e  of  I8th  instiint,  I  woul.l  advise  that  gentleman  to  procure  a 
•Iv  written  little  work  on  nidimentjiry  platelaymg  oalletl  i  lo 
lilayers  Companion,"  by  Henry  Drake,  to  be  had  at  tlie 
ication  Society  Press,  Byciilla,  Bombay. 

IjfSPKCTOR,  Wat  and  Works,  B.  N.  Railw.\y. 


A  SUGGESTION. 
Sir,— It  would  be  a  very  great  convenience  to  all  those  who 
take   in  your  Jonnial  were  you  to  prepare  a  neat  cover  every  year 
in  which  one  could  have   his  numbers  strongly  bound— similar  to 
that  prepared  for  "  Sunday  at  Home  "  and  "  Leisure  Hour." 

BsuAU  District  Raipork,  C.P.;  I 

Auipist  23,  1888.  }  J-  ^• 

[Our  publUher  would  doubtless  be  glad  to  supply  "  covers  "  for  bind- 
iac  at  a  moderat*  coat  on  aufiScient  inducemeot.  — &D.,  /.  E.] 


THE  FAILURE  OF  THE  KALI  NADI  AQUEDUCT. 

I. 

Sir, I   have  reail   with  considerable  interest  the  two  articles 

which  appeared  in  your  Journal  of  the  23rd  June  last,  and  the 
18th  August  (instant),  and  from  the  data  given  have  calculated 
the  discharge  of  the  Kali  Nadi  River  when  in  extraordinary  flood, 
and  unless  the  information  given  is  incomplete  or  in  some  way 
misleading,  I  cannot  believe  the  discharge  to  have  been  as  great 
as  that  sUted  in  both  the  articles,  vi:.,  130,000  and  126,000  cubio 
feet  per  second,  respectively. 

The  shape  of  the  catchment  basin  is  described  as  a  rectangle 
whose  length  is  five  times  its  breadth  This  is,  I  presume,  only 
a  general  description,  and  for  absolute  accuracy  of  calculation 
the  outline  to  scale  should  also  be  furnished.  Again  the  country 
is  said  to  be  flat,  and  the  soil  very  sandy.  In  addition  to  this  I 
think  the  data  would  be  more  clear  and  useful  if  it  were  stated 
whether  any  portion  of  the  drainage  basin  was  covered  with 
loose  sand,  or  whether  the  soil  was  a  sandy  clay,  as  is  sometimes 
used  for  brick-making  ;  and  a  longitudinal  section,  or  the  fall 
in  unity,  of  the  bed  of  the  river  at  site,  and  a  cross  section  shew- 
ing the  depth  of  water  given. 

Finally  I  would  ask  if  there  is  any  jirobability  of  a  portion 
of  the  discharge  which  washed  away  the  Nadrai  viaduct,  having 
been  due  to  overflow  from  the  Ganges,  or  some  adjacent  drainage 
basin. 


ASPHALTE  FLOORS. 
Sir,— If  among  the  readers  of  your  Journal  there  are  any  who 
have  had  practical  experience  in  the  laying  of  asphalte  floors, 
and  who  will  impart  some  of  their  knowle^lge  to  others,  they 
will  confer  a  great  boon.  There  are  othei-a,  like  myself,  who  are 
particularly  desirous  of  learning  how  an  a-sphalte  floor  can  be 
iaiii  without  presenting  those  unsightly  lines  which  remind  one 
of  a  Wily  soldered  plumber's  joint.  Owing  to  the  usually 
a«iopte<l  method  of  laying  the  asphalte  when  in  a  plastic  state 
in  strips  about  18'  wide  and  of  endeavouring  to  fuse  the  joints 
of  contiguous  strips  by  ))assing  a  heate<l  iron  over  the  seams, 
these  ugly  marks  are  left  on  the  floor  surface,  and  a  useful 
material  like  asphnlte  is  often  rejected  on  account  of  this 
dwagreeable  appearance.  It  woiild  be  worth  knowing  whether 
tlie^  seam-marks  can  be  avoided  or  obliterated,  and  also  whether, 
and  how  a  whole  room  could  be  laid  in  a  single  strip. 

Ak  Engineer. 


Tau84,*w<1  Atoaon  Station,  G.  I.  P.  Ry.  ; 
August  21,  1888. 


E.  C,  Hawkes, 


THE 


SlR,- 


FAILURE  OF  THE  KALI  NADI  AQUEDUCT. 
II. 

The   very   interesting   note    made   by    Mr.    Craig  anent 


0  TEMPORAl  0  MORES! 

Sir,— It  has  been  brought  to  my  notice  that  a  correspondent  of 
your  weekly  Journal,  in  a  letter,  published  in  your  issue  of  the 
arxh  June  last,  has,  by  wnn^  my  ixom.de  plume,"  Britannicm," 
given  me  the  credit  of  his  well-written,  and  very  proper  protest 
against  the  deaecration  of  the  Willoughby  tablet  over  the  old 
magazine  gateway  at  Delhi.  Whilst  thanking  him  for  the  com- 
pliment, I  Degt"  suggest  whether  it  would  not  be  better  for  him, 
m  his  future  lettem,  to  aiiont  some  other  nom  de  plione  than  that  of 
"  Britannictu, ''  already  well-known  as  that  of  the  author  of  about 
a  hundred  letters  in  opposition  to  "  The  Ilbert  Bill, "  published  by 
The  EnglisAinan  between  March  1883  and  March  1884,  and  as  that 
of  the  author  of  letters  u\ttm  Assam  affairs,  published  by  The 
Englishmtm  in  1885-86,  and  by  The  Iiuiian  Planter^  Gazette  in  1886- 
87,  an<l  still  use<l  by  me  as  my  nom  de  plume  in  my  letters  to  the 
last  named  Qatette. 

Britaskious. 

Cachar  ;  Augnit  22,  1888. 


"failure  of  Kali  Nadi  Aqueduct,'  published  in  your  last  issue, 
does  indeed  bring  about  results  corresponding  with  those  arrived 
at  in  the  preparation  of  the  new  sanctioned  design.  But  has  what 
is  requisite  to  avert  its  fate  of  17th  July  1885  been  provided 
for?  Colonel  Dickens'  formula,  which  has  been  experimentally 
proved  in  many  instances  to  establish  figui-es  rather  under  than 
above  actual  probabilities,  will  make  out  the  discharge  to  be 
282,150  cubic  feet.  The  sanctioned  design,  however,  adverted  to  in 
your  issue  of  23rd  June,  only  provides  for  a  floor  discharge  of 
140,000  cubic  feet.  Our  experience  of  the  Sonthal  country  for  the 
last  13  years,  where  annual  rainfall  does  not  exceed  40  inches,  has 
made  us  alter  Colonel  Dickens'  co-efficient  825  to  1,000.  This  leads 
nie  to  apprehend  that  the  discharge  of  160,000  cubic  feet,  now 
assumed,  has  been  under-rated.  According  to  Colonel  Dickens, 
the  factor  of  discharge  per  square  mile  of  catchment  area  would 
be  118  cubic  feet  per  second,  very  near  double  of  what  has  been 
provided  for. 

Is  Rankine's  factor  of  40  cubic  feet  per  second  per  square  mile 
applicable  in  this  country  (India)  ?  On  the  15th  instant,  6  inches 
of  rain  fell  here  (Dumkah)  in  only  3  hours'  time,  and  the  result 
was  unlooked  for  damages  to  many  of  our  works — setting  recent 
hydraulic  calculations  at  nought.  This  leads  us  therefore  to  think 
that  a  ventage  of  8  square  feet  per  square  mile  of  catchment  basin,, 
laid  down  by  Rankine,  is  not  adequate  for  India,  where  rainfall 
in  24  hours  could  be  so  heavy. 

A.  K.  Mitra, 
District  Engineer. 
Dumkah, 

So.NTIIAL    PeRGL'SNAHS 

August  24,    1888. 


IS  ;    \ 


CEMENTS. 

Str, — It  would  I>e  a  Ixwn  to  many  if  a  reliable  cement  could  be 
found  for  the  joints  of  tf)bacco  pipes.  Most  meerschaums  are  made 
«-itl,  n  l.oiie  tul)e  joining  the  amljer  to  the  clay,  and  this 
■omes  out.  I  have  sent  pi|)esto  professional  repairers  in 
'  !id   other   large  t<jwns,   and    I    have   never  had  a  satis- 

factory repair. 

The  «iliv«  mixed  with  nicotine  seems  to  dissolve  every  cement. 
I  hav.-  trie<l  burnt  alum,  plaster  of  Paris,  patent  cements  (chiefly 
initiHla*!  and  acetic  acid),  white  of  egg,  Portland  cement,  varnish, 
Ac.,  &c.,  Init  nothing  seems  to  hold,  and  I  doubt  if  any  reliable 
cement  i«  known  Uj  the  trade,  or  if  so,  it  is  not  universally  used. 
T'  "   1  few  more,  such  as  a  solution  of  India-rubber,  but 

!  some  one   else's   experience.     My   latest  experi- 

i]iiiiiMt.-.l  this  morning  in  the  partkl  destruction  of  a  fine 
law  pijH;  lately  imi^rted. 

li.v.s.sKls,  Burma  ;  \ 
I.  / 


Sir,- 


CANADA  AND  INDIA  :  A  COMPARISON. 
-I  have  read  with  much   interest  your  interesting  article 


Aiu}tut  14,  1888. 


Nicotine. 


on  the  Canadian  Pacific  Railway  and  am  induced  to  set  forth  some 
facts  and  figures  by  way  of  coraparision  between  the  "  Dominion" 
and  India.  Canada  is  a  poor  country  even  as  India  is,  although  for 
a  diametrically  opposite  reason  The  Dominion  lacks  population  ; 
India  has  a  superabundance  of  it.  Voila  tout.  But  (!anada  is 
doing  what  in  it  lies  to  improve  its  [wsition,  has  borrowed  a  le.if 
from  the  story  of  Railway  progression  in  the  adjoining  United 
States  ;  is  fast  geting  full  of  manufactories,  trade  improve- 
ments, means  towards  national  salvation,  from  utilitarian  ])oint8 
of  view.  And  the  reason  t  There  are  many  reasons,  over  and 
above  a  national  sort  of  instinct  for  insurances  against  Provi- 
dence. One  of  them  is  national  "  push,  "  energy,  force  of  ciiarac- 
ter.  It  does  not  matter  much  by  what  name  you  call  it.  Ano- 
ther, a  more  immediately  relevant  one,  although  hinging  on  the 
other,  is  Government  ajiproval,  patronage,  sup]iort. 

There  is  a  special  Railway  department  in  India  likewise,  but 
it  is  Government  afliliated  and  practically  irresponsible — a  differ- 
ential item  of  management  that  is  apt  to  have  considerable  efl'ect 
on  yearly  accounts  of  j)rofit  and  loss. 

'The  first  Canadian  Railway  o]>ened  in  1837,  ran  from  La  Prairie, 
a  small  town  7  miles  from  Montreal,  to  St.  Johns,  an<l  was  evi- 
dently a  very  "one-horse"    afiair.     Railway   construction   really 
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began  in  Canada,  to  practical  intent  and  purpose,  in  1860.  Once 
begun  it  went  on  swimmingly.  At  the  end  of  the  year  aforesaid, 
some  2,000  miles  of  track  had  been  completed. 

In  1866,  the  earnings  of  2,lu0  miles  of  open  line  were  llj 
million  dollars,  against  a  working  expenditure  of  6J  million.s, 
meaning  practically  a  5  per  cent,  dividend,  doubtless  comfort- 
able to  tlie  souls  of  shareholders. 

In  1875,  the  length  of  mileage  advanced  to  the  figures  4,826, 
owing,  we  are  told,  to  "  Completion  of  Works  in  progress  on  the' 
Great  Western,  Inter-Colonial,  Prince  Edward  Island,  and  other 
Eailways." 

In  1886,  the  length  of  mileage  was  10,697  miles  ;  the  length 
id  ett  over  wliich  trains  were  actually  running  for  hire.  It  is 
noteworthy  that  between  1867  and  1886,  population  on  the  line 
of  Railway  followed,  advanced  from  3,400,000  to  nearly  5,000,000  ; 
and  the  annual  trade— inter-provincialisms  excluded — from  Dollars 
131,027,532  to  Dollars  189,675,875. 

It  is  not  altogether  a  pleasant  consideration  to  an  Indian  Engi- 
neer to  reflect  that  Canada  has  beaten  India  hollow  in  the  race  for 
Railway  progress,  but  consolation  may  perhaps  be  found  in  the 
flimsy,  ephemeral  nature  of  their  laying  down  and  appurtenances 


but  to  work  the  deep  coal   of   this  section  heavy  machinery  and 
a  large  capital  would  be  required. 

P.  BCRKB. 

August  27,  1888. 


Perpetual  Motion. 


WESTERN  BENGAL  RAILWAY. 
Sir,— In  Indian  Engineering  of  the    18th  August  1888, 1  see 
an  article  headed  Western  Bengal  Railway,  signed  "  F.  P, "  passing 
severe  comments  on   Sir  Bradford  Leslie's   project,  the  Western 
Bengal  Railway. 

I  am  not  surprised  at  seeing  letters  condemning  that  project  ; 
for  if  such  a  line  were  constructed,  it  would  seriously  interfere 
with  the  big  dividends  now  made  by  the  East  Indian   Railway. 

Nor  is  it  unreasonable  for  the  Oudh  and  Rohilkhand  Railway 
to  desire  to  share  the  profits,  especially  of  the  goods  they  bring  to 
Benares,  viz.,  100,000  tons,  which  is  handed  over  to  the  East  Indian 
Railway  to  swell  its  traffic.  The  lower  run  from  Benares  to  Calcutta 
will  be  a  greater  profit,  than  the  short  upper  run  in  Oudh  ;  besides, 
they  are  certain  to  pick  up  some  traffic  in  goods  generally,  and  a 
large  traffic  in  coal,  which  must  mean  cheap  working,  and  full 
coal  trains,  to  compete  with  the  East   Indian  Railway. 

"  F.P."  says  the  Grand  Chord  Line  (Grand  Trunk  Road  Line)  dimi- 
nishes the  distance  from  Benares  to  Calcutta  60  miles  ;  as  measur- 
ed off  on  the  map,  he  may  be  correct,  but  that  is  misleading.  I 
examined  the  whole  line  of  country  along  the  Grand  Trunk  Road, 
and  for  many  miles  east.  On  this  route  the  road  rises  from  about 
400  feet  above  sea-level  to  l,300feet  and  l,400feet,  and  then  falls  to 
a  little  over  400feet.  The  ascent  and  descent  is  over  90O  feet  ;  and 
in  some  places  the  gradient  on  the  road  was  1  in  25  ;  at  which  places 
the  line  would  have  to  be  lengthened  more  than  four  times  the  pre- 
sent road  In  Keonjhur  on  the  Benares-Cuttack-Poorie '  Railway 
project,  we  had  a  similar  descent  from  the  valley  of  Keonjhur 
to  the  plains  of  Cuttack.  The  entire  descent  in  30  or  40  miles 
was  not  over  800  feet,  and  yet  we  had  to  increase  the  line  by 
15  miles  ;  heavy  cuttings,  tunnels  and  embankments  were  encoun- 
tered. 

In  another  project  I  was  engaged  on,  the  Gya-Palamow  Rail- 
way Survey,  to  get  down  200  feet  on  an  easy  road  incline  we  had 
4  miles  of  1  in  100  ;  in  our  estimates,  the  cuttings  alone  pro- 
duced 120  lakhs  of  cubic  feet,  mostly  in  crystaline  gneiss, 
quartz,  and  granite.  How  much  think  you  it  would  cost  to  ex- 
cavate such  cuttings  ? 

The  Grand  Trunk  Road  project  runs  on  sidelong  hill  spurs 
and  flats  for  30  to  40  miles  up  and  the  same  down  an  ascent  and 
descent  of  900  to  1,000  feet.  Until  such  a  line  were  located  and 
estimated,  the  lines  already  located  and  estimated  should  be  our 
guide.  Taking  these  as  a  guide,  the  Grand  Trunk  Road  project 
vould  have  to  be  increased  by  30  miles.  This  would  leave  it 
shorter  than  the  Western  Bengal  Railway  project  by  only  11  miles  ; 
the  greater  number  of  miles  of  1  in  100  that  would  have  to  be 
used  on  the  Grand  Trunk  Line  would  more  than  counterbalance 
any  ditterence  in  length. 

Witli  reference  to  "  F.  P.'s"  remarks  about  tlie  Western  Beniral 
Railway  project  liaviu','  to  pass  through  hills  2,000  feet  high,  the 
Dominikoh  hills  are  2,000  feet  high  ;  and  from  the  outside  seem  to 
be  an  unbroken  barrier  ;  yet  there  is  a  way  tlirough,  varying  in 
breadth  from  8  miles  to  I  mile  ;  the  total  ascent  in  30  miles'  is  onlv 
150  feet,  therefore  until  tlie  Western  Bengal  Railway  project  is  sur- 
veyed, laid  out  and  e.stimated,  no  opinion  or  decision  can  be  come  to. 
It  is  the  duty  of  Engineers  to  avoid  high  hills. 

In  Maubhoom,  Singbhoom,  and  Keonjhur,  there  are  ranges  of 
hills,  some  of  them  rising  to  3  or  4,000  feet,  but  we  gave  them  a 
wide  berth,  and  found  that  "  distance  lends  enchantment  to  the 
Tiew." 

"F.  P.,"  however,  may  be  assured  on  one  subject,  that 
the  Bhaugulpore-Nonihaut  Line  project,  not  only  has  coal 
beds  in  the  country  it  traverses,  but  all  along  its  length 
on  the  east  the  Dominikoh  coal  crops  out,  and  here  if  120  lakhs 
of  inaunds  were  removed  annually  for  2,000  years,  the  coal  would 
scarcely  be  exhausted.  A  24-mile  branch  from  the  Bhaugulpore- 
Nonihaut  project  into  No.  1  (Eastern)  Section  of  the  Dominikoh, 
Will  take  them  into  a  coal  country  with  just  10  to  20  times  that 
quantit-y  of  coal,  and  give  1,200  lakhs  of  maunds  for 


HOT  AIR  ENGINE. 

Sir,— I  notice  in  your  issue  of  the    18th   August,   among  other 
raluable   information,  furnished   by  your  Burma  Correspondent, 


description  of  Gibbs'  Hot  Air  Drying  Apparatus,  that  is  in 
use  in  connection  with  one  of  the  rice  mills ;  the  duty  of  which 
is  said  to  consist  in  supplying  or  circulating  hot  air  through  the 
mills,  as  a  counteractive  against  the  excessive  damp  existent  there. 
The  description  of  the  apparatus  does  not  accord  with  that 
of  a  Hot  Air  Engine,  which  is  understood  to  be  a  contrivance  for 
generating  and  transmitting  motive  power  to  machinery,  aa  does 
the  Steam  Engine. 

And  as  "  Hot  Aii-'s"  inquiry  has  reference  to  the  Hot  Air  En- 
gine and  not  Hot  Air  Drying  Apparatus,  the  otherwise  valuable 
information'.might  prove  misleading  to  him.  Of  course,  I  may  be 
wrong  in  my  assertions,  and  it  is  just  possible  that  later  improve- 
ments or  changes  in  the  design  of  Hot  Air  Engines,  will  prove 
me  to  be  so  ;  but  in  the  case  under  review,  I  am  being  entirely 
guided  by  what  the  designation  of  the  apparatus,  its  description 
and  mode  of  action  convey  to  my  mind. 

The  scientific,  or  general  principle  on  which  thermo-dynamio 
motors  act,  is  the  well  recognized  theory  of  expansion  and  contrac- 
tion of  substances  under  extremes  of  temperature.  The  Hot  Air 
Engine  being  one  of  that  class,  the  power-generating  substance  or 
agent,  air,  is  exposed  to  heat,  or  converted  into  power  and  utilized 
in  the  most  practicable  method  that  mechanical  skill  has  helped  in 
its  application  to  purposes  of  general  usefulness. 

It  works  much  in  the  same  manner  as  a  Steam  Engine,  us- 
ing air,  instead  of  water,  for  its  power-generating  agent.  It  con- 
sists of  an  air  boiler  or  combustion  chamber,  in  which  the  air 
comes  in  direct  contact  with  the  fuel;  the  firing  being  controlled 
by  means  of  double  valves  to  prevent  the  loss  of  heat  But  the 
method  that  is  more  in  accordance  with  modern  practice,  and  the 
theory  of  its  economical  working,  involves  the  intrcKluction  of 
combustible  gas  amongst  the  air  in  the  combustion  cham- 
ber, which,  when  ignited  by  some  suitable  means  by  an  elec- 
tric spark  or  otherwise,  the  explosion  heats  the  air,  which 
process  goes  on  until  the  required  pressure  has  been  attained. 
The  power  thus  generated,  is  liberated  into  the  air  cylinder, 
which  corresponds  with  that  of  the  steam  cylinder  ;  and 
acts  upon  the  piston  in  moving  it  up  and  down.  The  Engine 
being  furnished  with  eccentrics  or  cams  to  regulate  the 
admission  of  the  heated  air,  and  the  release  of  the  exhausted 
air,  which,  on  its  way,  passes  through  a  regenerator.  The  latter 
might  be  compared  to  an  economiser  of  a  Steam  Engine,  or  what 
would  be  better  still,  a  condenser  ;  but  the  action  of  the  regener- 
itor  being  converse  to  that  of  the  condenser,  the  cold  air 
passing  into  the  combustion  chamber,  takes  away  with  it  the 
heat  of  the  exhausted  air  imported  to  the  tubes  of  the  regenerator. 
Tlie  piston  of  this  class  of  Engine  carries  a  truck,  typical  of 
that  known  as  the  Trunk  Engine,  but  different  in  its  application 
and  performance  of  its  duties. 

The  trunk  leaves  an  annular  space  around  it,  or  between  it 
and  the  air  cylinder,  in  which  it  works;  it  having  the  necessary 
valve  connections  with  the  outside  air  and  the  combustion  cham- 
ber. This  arrangement  supplies  the  place  of  a  feed  pump,  or 
what  would  be  a  better  term,  serves  as  an  air  pump,  taking  in 
air  in  its  downward  stroke,  and  forcing  the  same  into  the  com- 
bustion chamber  in  its  upward  stroke. 

Thus  the  Engine  performs  its  duties  more  or  less  like  a 
Steam  Engine :  the  factors  of  difference  being  in  this  Engine, 
its  economy  where  small  motive  power  is  required,  noiseless, 
not  requiring  skilled  attendance,  safe,  comparatively  speaking, 
light  in  its  construction,  and  uniform  in  its  speed  or  motion. 

It  might  be  found  in  mints  driving  the  rupee  weighing  machine 
(I  forget  its  performance) — the  acme  of  mechanical  precision, 
with  electricians  and  other  places  where  its  advantages  have 
proved  a  recommendation  for  its  employment. 

It  is  not  the  Engine  for  driving  mills  or  factories. 
In  conclusion,  I  may  remark  that,  since  your  correspondent 
"  Hot  Air"  is  so  near  C'alcutta,  he  might  with  advantage  spend  a 
few  hours  at  the  various  Engineering  firms'  show-rooms  or  works 
and  other  likely  places,  where  his  success  in  coming  across  one 
will  remove  much  difficulty  from  his  path,  whether  he  be  an  En- 
gineer or  an  investor. 

C.  L.  Phillipps. 


The  Italian  Chamber  of  Deputies  has  voted  by  a  large  majority  the 
Bill  for  the  constniction  of  nearly  2,000  miles  of  Railway,  cliiefly  in 
Southern  Italy. 


A  PLAN  has  been  prepared  for  tlie  oonstruction  of  a   palace  at  ilerv 
for  the  use  of  Imperial  guests  and  important  officials.  The  palace   will 
be  built  in  the  Ruropein  style,  ami  will  be  fitted  up  with  all  the  luxury 
2,000  years  ;  I  of  one  of  the  palaces  of  the  capital,  made  in  the  Stores  Department. 
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(icueral    ^vtidcs. 


TYPES  OF  IRON  GIRDER  BRIDGES,  INDIAN 
MIDLAND  RAILWAY. 

As  proniiaed,  we  furnish  the  tirst  of  a  series  of  Plates 
giving  details  of  the  main  girders  of  these  Bridges.  The 
drawings  are  self-explanatory.  The  annexed  Plate  refers 
to  the  Jumna  Bridge  at  Kalpi,  described  in  our  last  issue. 

NEW  TABLES  FOR  CALCULATION  OF  PIPES. 

By  Lala  Ganga  Ram,  C.E., 

Executive  Engineer,  F.   W.  D.,  Punjab. 

A  SANrrART  Engineer  has  often  to  make  the  following 
calculations  with  regard  to  the  size  of  pipes : — 

(a.)  Given  the  length  of  a  pipe,  the  discharge,  and 
the  head  available,  to  find  the  diameter. 

(b.)  Given  the  len/fth  of  a  pipe,  the  discharge  and 
the  diameter,  to  find  the  loss  of  head. 

To  solve  these  problems,  there  are  several  formulae 
and  tables  given  in  various  Hydraulic  works.  The  author 
has  also  attempted  to  facilitate  these  calculations  by 
framing  two  tables,  A  and  B,  herewith  appended,  which 
he  hopes  would  be  found  time-saving  and  useful.  Their 
novelty  lies  in  the  fact  that  their  results  involve  an 
important  fimction,  namely,  velocity ;  which  for  several 
reasons  must  be  kept  withm  certain  limits.  The  maxi- 
mum velocity  of  flow  that  should  be  allowed  in  supply  and 
distribution  pipes  is  given  in  Fanning's  Treatise  on  Water- 
Supply  (see  page  508,  edition  of  1882),  reproduced  below. 


Diameter  in  inches. 

4 

6 

8 

10 

12 

14 

16 

18 

20 

ilaximnm  velocity  in  feet 

per  second  ..                         25    2-8 

30 

3-3 

3-5 

39 

4-2 

4-5 

4-7 

For  the  purpose  of  reference,  call  this  table  C. 
Notations. — The    following    notations     and    units    of 
measure  are  used  throughout  these  calculations  : — 
Discharge  in  cubic  feet  per  Tninute. 
Velocity  in  feet  per  second. 
Length  in  feet. 
Area  in  square  feet. 

Loss  of  head  per  1,000  ft.,  for  which  symbol  /\  is  used. 
By  diameter  of  pipe  is  meant  the  internal  bore  in  inches. 
ExpluTuUion  of  Tables  A  and  B. 
(i).— Table  A. 

Gives  at  a  glance  the  velocity  in  feet  per  second  cor- 
responding to  a  certain  discharge  for  a  pipe  of  given  size. 
It  13  based  on  the  following  formula : — 

If  Q  =  Discharge  in  cubic  feet  per  minute. 
A  =  Area  in  square  feet. 
V  =  Velocity  in  feet  per  second. 
or  60  V= Velocity  in  feet  per  minute. 
.-.  Q=60  A  V 

•v==-Q- 

60  A 

Exnmjde. — Find  the  value  of  V  for  an  11"  pipe  discharg- 
ing 8496  c.  ft.  per  minute. 

Opposite  ll'in  the  column  of 8  read  20  .-.  for  80        20 

4    „      10 .-.  for    4  10 

9     „     -23 .-.  for      -9       02.3 
6     „     -15  .-.  for      -06     0015 


.-.  Total  Velocity  =  2-1245 

Example  (a). — Given  Discharge  =  100  c.  ft.  per  minute ; 

Head   available  =  40ft ;  Length   of  pipe  =  1 2000ft ;   Find 

the  diameter. 

If  40ft.  is  the  head  for  12,000ft.;  the  same  per  1,000  would 

From  Table  A  we  see  that  for  a  9'  pipe,  velocity  corre- 
spending Uj  a  (discharge of  100 eft.  =38  (since  38  is  for  10) 
and  for  a  10"  pipe,  velocity  corresponding  to  the  same 
discharge  =30. 

.•.  10"  is  the  proper  size  fulfilling  the  conditions  of 
maximum  in  Table  C. 

V  being  3',  V"  =9. 

From  Table  B  in  line  with  10"  and  in  the  vertical  column 


of  9,  read  54,  i.e.,  the  loss  of  head  per  1,000  is  5-4ft.    But 

the  head  available  is  only  3'3  per  1,000 ;  therefore  the  size 
should  be  increased. 

Try  11" ;  by  Table  A,  V  for  11"  corresponding  to  a  dis- 
charge of  100  =  2-5 

.-.     V'  =6-25. 
By  Table  B,  for  11"  pipe 

value  of /\  when  V'' =6       is  ...     3-27 

,,=  •2      „  ...        108 

,,=•05    „  ...        0272 


Total         ...     3-405 
Head  available  being  3-3,  ll'  is  barely  sufficient. 
The  same  operation  can  of  course  be  reversed  if  we  want 

to  find  the  discharge  for  a  given  velocity. 

Cftj— Table  B. 

Having  found  Y,  find  the  value  of  V^  from  Tables 
of  Squares  in  Molesworth ;  and  then  Table  B  will  give  at 
a  glance  the  value  of  /a  (loss  of  head  per  1,000ft.)  corre- 
^onding  to  a  given  value  of  V-  for  pipe  of  a  given  size. 
This  table  is  thus  investigated  : — 

Eytelwein's  formula,  on  which  Beardmore's  Tables  are 

based,  is  V  =  ^^ 

Evidently  this  co-efficient  of  50  is  based  upon  certain 
experiments.  Fanning  after  comparing  the  different  experi- 
ments, gives  a  co-efficient  of  50  for  clean  pipes,  44-8  for 
slightly  tubercidated  pipes,  and  36-63  for  very  foul  pipes. 
Considering  that  pipes  are  now-a-days  always  coated  with 
Dr.  Angus  Smith's  solution,  which  reduces  the  chances  of 
tuberculation  to  a  minimum,  it  would  be  safe  to  adopt  the 
second,  namely,  44-8  for  slightly  tuberculated  pipes.  It 
will  be  shewn  hereafter,  by  working  an  example,  that  this 
co-efficient  gives  results  very  closely  agreeing  with  the 
formula  given  by  Box. 

44-8  sf  hd 

Adopting  therefore  V=- — -p^   where  V  =  velocity  in 

feet  per  second,  A  =  head  in  feet,  £?  =  diameter  in  feet, 
L  =  length  in  feet. 

Simplifying  the  above  equation  /i  =  ^222^^Y.". 

a 

If  D  =  diameter  in  inches  =  ~  ■  and  if  we  take    V-=l, 

L  =  1,000,  we  get  f,,  (loss  of  head  per  1,000)  =  ^  :   hence 

Table  B. 

Exami>U(h).—QavQ\\  Discharge  =  100  c.  ft.  per  minute; 
Length  =  12,000ft. ;  Diameter  =  12  inches;  Find  the  loss 
of  head. 

By  Table  A,  opposite  12"  in  the  colunm  of  10  V  =  -21 
.-.  for  100,  V=::2-l 
.-.  V3=4-41 
By  Table  B,  opposite  12"  in  line  with  4/     —  200 


•4 
-01 


•20 
-005 


;.  Total  loss  of  head  per  1,000  for  V-  =441,  is    2205 

12 


.-.  for  12,000ft.  26-46ft. 

Let  us  check  this  result  by  Box's  formula. 
„     G^xL 

{My 

Where  H  =  Head  in  feet. 

G  =  No.  of    gallons  per  minute  which   in 

this  case  is  100x625  =  625. 
Lrr  Length   in  yards,  which    in  this  case 

is  4,000. 
(/.—Diameter  in  inches,  which  in  this  case 
is  12. 
.-.  log  H  =  2  log  625 -f-  log  4,000-5  log  (3x  12) 

Simplifying,  H=  26-  nearly. 
Thus  it  will  be  seen  that  the  results  obtained  by  Table 
B  veiy  closely  agree  -with  those  derived  from  Box's  formula. 

G.  K. 
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Table    A. 


Bore  in 

Sectional 

Velocity  in  feet  per  second  corresponding  to  s 

I  discharge  of  eft.  per  minute. 

inclies. 

area  of  pipe 
in  feet. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

r 

•00137 

1216 

24-33 

36-49 

48^66 

60^82 

72^99 

85^15 

97^32 

109^48 

12165 

r 

•0031 

5-38 

1075 

1612 

21-50 

26^88 

32-25 

37-63 

43  01 

48^38 

5376 

r 

•0055 

3-03 

6-06 

9^09 

12-12 

1515 

18-18 

2121 

24^24 

27-27 

3333 

li" 

•0108 

1'54 

3^08 

4^62 

6-17 

7^71 

919 

1080 

1234 

13-88 

1543 

li" 

•01227 

136 

271 

4^07 

6  43 

679 

8^15 

950 

10^86 

1212 

1351 

ir 

•0167 

voo 

1^99 

2^99 

399 

4-99 

598 

698 

7-98 

8^98 

998 

2" 

•0218 

•76 

153 

2-29 

3-06 

382 

4-59 

535 

611 

6-88 

7-64 

2J" 

•0341 

•49 

•98 

1-47 

1^95 

2-44 

2  93 

342 

3^58 

4-40 

4^89 

3" 

•0491 

•34 

•68 

l^OS 

1-36 

\•^o 

2^04 

2^38 

271 

3-05 

339 

SJ" 

•0668 

•25 

•50 

•75 

1-00 

125 

1-50 

175 

2^00 

2^25 

2^50 

4° 

•0872 

•19 

•38 

•57 

•76 

•95 

M5 

134 

1^53 

1^72 

1^91 

4r 

•1104 

•15 

•30 

•45 

•60 

•75 

■90 

1-06 

121 

136 

r5i 

5" 

•1363 

•12 

•24 

•37 

•49 

•61 

•73 

•85 

•98 

110 

1^22 

6J" 

■1650 

•10 

•20 

•30 

•40 

•50 

•61 

•71 

■81 

■91 

roi 

6" 

•1963 

-08 

•17 

•25 

•34 

•42 

•51 

•59 

■68 

•76 

■85 

ej' 

•2304 

•07 

•14 

•22 

■29 

•36 

•41 

•51 

•58 

•65 

■72 

7" 

•2672 

•06 

•12 

•19 

•25 

31 

•37 

•44 

•49 

•56 

■62 

Ti" 

•3068 

•05 

•10 

•16 

•22 

•27 

■33 

•38 

•43 

•49 

•54 

8' 

•3440 

•05 

•097 

•14 

•19 

•24 

•29 

•34 

•39 

•43 

•48 

sr 

•3942 

•04 

•08 

•12 

•17 

•21 

•25 

•29 

•34 

•38 

•42 

9' 

•4418 

-04 

•07 

•11 

•15 

•19 

•22 

•26 

•30 

•34 

•38 

9i" 

•4922 

•03 

•07 

•10 

-13 

•17 

•20 

•24 

•27 

•30 

•34 

i(r 

•5454 

•03 

•06 

•09 

•12 

•15 

•18 

•21 

•24 

•27 

•30 

lOi" 

•6013 

•03 

•05 

•08 

•11 

•14 

•17 

•19 

•22 

•25 

■28 

11" 

•6600 

•02 

•05 

•07 

•10 

•13 

•15 

•18 

•20 

•23 

•25 

Hi" 

•7213 

•02 

•04 

•07 

•09 

•11 

•14 

•16 

•18 

•21 

•23 

12" 

•7854 

•02 

•04 

•06 

•08 

•10 

•13 

•15 

■17 

•19 

•21 

13" 

•9216 

•018 

•036 

•054 

•072 

•090 

•108 

•126 

■144 

•162 

•18 

14" 

i^oess 

•016 

•031 

•047 

•062 

■078 

•936 

•109 

•124 

•140 

•156 

15" 

1-2272 

-014 

•027 

•041 

•054 

•068 

•081 

•095 

•109 

•122 

•136 

16' 

1-3760 

-012 

•024 

•036 

-048 

•061 

•073 

•085 

•097 

•109 

•121 

17" 

1-5768 

-Oil 

•021 

•032 

•042 

■053 

•063 

•074 

•085 

•095 

■lOG 

18" 

1-7672 

■009 

•019 

•028 

-038 

■047 

•057 

•066 

075 

■085 

•094 

19" 

V9688 

■008 

■017 

•025 

•034 

■042 

•051 

•059 

•068 

•076 

•085 

20" 

2-1816 

•0077 

■015 

•023 

•031 

•038 

■046 

•054 

•061 

•069 

•077 

21" 

2 '4052 

■0069 

•014 

•021 

-028 

•035 

•04^2 

.049 

•056 

•062 

•069 

22" 

-264 

•0063 

■013 

•019 

•025 

•032 

•038 

•044 

•050 

•057 

■063 

23" 

2-8852 

■0058 

•012 

•017 

•023 

•029 

•035 

■040 

•046 

•052 

■058 

24" 

3-1416 

•0053 

•Oil 

•016 

•021 

•026 

•032 

■037 

•042 

•048 
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Table    B. 


Loss  of  head  ( /*  )  per  1,000  l.ft.  corresponding  to  V»  = 

Bon  in  iuche*. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

i- 

13 

24 

36 

48 

60 

72 

84 

96 

108 

120 

V 

8 

16 

24 

32 

40 

48 

56 

64 

72 

80 

r 

6 

13 

18 

24 

30 

36 

42 

48 

54 

60 

li- 

4-8 

9-6 

144 

192 

24 

28^8 

33-6 

38^4 

43-2 

48 

;     »i" 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

ir 

343 

6-85 

10^28 

1371 

17-14 

20-67 

24-00 

27^42 

30-85 

34-28 

r 

3 

6 

9 

12 

16 

18 

21 

24 

27 

30 

2J- 

2-40 

4^8 

7-2 

96 

12 

14-4 

16-8 

19^2 

21-6 

24 

3' 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

sr 

1-71 

342 

.     514 

6-86 

8-67 

10-28 

12-00 

1371 

15-42 

17-14 

4' 

1-50 

3-00 

4-50 

6-00 

75 

9-00 

10-5 

12^00 

135 

15 

<*• 

133 

266 

4^00 

5-33 

666 

8-00 

9-33 

1066 

12^00 

13-33 

6' 

1-20 

24 

3-6 

4^8 

60 

7-2 

8^4 

9-6 

10-8 

12 

5J- 

1-09 

218 

327 

4-36 

6-45 

6-54 

7^63 

8^72 

9-89 

10-90 

6' 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

€*- 

•923 

1-84 

2-76 

3-69 

4^61 

5-53 

6^46 

7^38 

8-30 

9-23 

7' 

•857 

1-71 

2^57 

342 

4^28 

5-14 

6 

6^85 

7-71 

8-57 

Ti- 

•800 

16 

2-4 

32 

4-0 

4-8 

5^6 

6^4 

7-2 

8 

8' 

•75 

1^5 

225 

3^00 

3-75 

4^5 

5-25 

6 

6-75 

7-50 

^' 

•70 

140 

211 

2-82 

3-52 

4-23 

4^94 

6^64 

6-36 

7-05 

V 

•67 

133 

2-0 

2-66 

3-33 

4-0 

4^66 

533 

6-00 

0-66 

H' 

■631 

1-26 

■    1-89 

2-52 

315 

3-78 

442 

5^06 

5-68 

6-31 

Vf 

.60 

12 

•    18 

2-4 

30 

3-6 

4^2 

4^8 

5^4 

6-0 

v>\- 

•57 

114 

1-71 

2^28 

2^85 

342 

4-00 

4^57 

5^14 

5-71 

\v 

•645 

1^08 

163 

2^18 

2^72 

327 

3^81 

4^36 

4^90 

545 

11  J' 

•521 

1^04 

166 

•    2^08 

2^60 

313 

.   3-60 

414 

4^69 

521 

ir 

•50 

1^0 

1-5 

2-0 

,     2;5 

30 

3-6 

4^0 

4^6 

5^0 

\y 

•462 

•923 

1-385 

1-846 

2-308 

2-769 

3-091 

3-692 

4-154 

4^62 

14' 

•429 

•857 

1-286 

1-715 

2^143 

2-572 

3-000 

3-429 

3-858 

4-29 

15" 

•J 

•8 

12 

1-C 

2^0 

2-4 

2-8 

3-2 

3-6 

4-0 

i«r 

•375 

•750 

1-125 

rno 

r875 

2-25 

2-625 

3-00 

3-375 

3-750 

17^ 

•352 

•706 

1-05!) 

1-112 

1^765 

2-118 

2-471 

2-824 

3-176 

3-520 

18" 

•333 

•666 

1-00 

1-333 

vma 

2-00 

2-333 

2-660 

3-000 

3-333 

19* 

•316 

•632 

-947 

1-2G3 

vrm 

1-895 

2-211 

2-526 

2-843 

3-158 

20' 

•30 

•6 

•9 

1-2 

v:> 

1-8 

2-1 

2-4 

2-7 

300 

21' 

•286 

•571 

•867 

1143 

1-429 

1'714 

2-00 

2-280 

2-571 

2-86 

22" 

•273 

•545 

•818 

ro9 

1363 

1^636 

r909 

2-182 

2-455 

2-727 

23' 

•255 

•510 

•705 

1-019 

Vili 

1  -529 

r784 

2-039 

2-294 

2-55 

24' 

•25 

•50 

•75 

1-Of) 

V2rj 

1  -50 

1^75 

2-00 

2-25 

2-50 
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NOTES  ON  NAVIGATION. 

By  A.  EwBAJJK. 

VI. 

In  the  preceding  paper  we  have  had  some  numerical 
calculations  and  thence  we  have  drawn  inferences  in  the 
region  of  probabilities.  We  may  now  strengthen  our 
case  by  more  general  reasoning. 

We  proceed  to  calculate  the  course  y  for  a  small  arc 
which  is  placed  anywhere  on  a  given  circle  which  itself 
occupies  any  assigned  position  on  the  sphere. 

Fig.  12. 


As  a;  is  small   we  neglect  the  powers  of  a;  higher  than. -c^ 
Thus 


Thus  in  jig.  12  E  A  B  is  a  great  circle  making  with  the 
equator  any  acute  angle  a.  A  B  is  an  arc  of  given 
length  and  E  A  is  a  variable  arc  defining  the  position  in 
E  V  of  the  arc  A  B,  E  A  we  may  call  s  and  for  the 
small  arc  A  B  we  use  the  Greek  letter  cr. 

In  our  investigations  o-  will  be  a  small  quantity,  cr 
denotes  the  circular  measure  of  the  small  arc  A  B.  A 
quantity  or  is  defined  to  be  small  when  o-  is  large  com- 
pared with  (t".  In  other  words  wo  shall  wherever  con- 
venient neglect  a"  and  higher  powers  of  o-  in  comparison 
with  a-. 

AQ  =  l;  EQ  =\ 
As  A  B  is  a  small  arc  Q  R  will  be  small.  Let  E  R=X 
-{■S\.  The  latitude  of  B  will  slightly  exceed  I  .:  we 
put  B  'R=l-{-Sl.  This  small  increment  Si  we  shall 
express  in  terms  of  SX  which  is  the  small  increment  in 
longitude.     For  shortness  put  ^X=x. 

By  equation  (7) 

SX  Cot  y=x  Cot  y=:  logjtan  B  R-f  Sec  B  r] 

— log  (tan  A  Q -I- Sec  A  Q) 
We  shall  first  express  the  latitude  A  Q  in  terms  of  the 
longitude  E  Q=X. 

By  (2)  tan  A  Q  =  tan  g,  Sin  X 

.:  Sec  A  Q=  Vl-f-tan"  a  Sin  "X 

Similarly  tan  B  R=tan  a  Sin  X  +  x 

.-.  SecBR=    v^l-f-tan*  aSin^^rp^ 

.*.  X  Cot  y= 

log  nan  a  Sin  X -fa; -f    /1-f-  tan  a 

-  log  I  tan  a  Sin  X-f-  /l+tan='a  Sin^X) 
We  must  now   expand    the    right    hand    member 


Now  '^^ij>     ^J 
dX     dl     dX 

4>(l)=log(tanl+SeclJ 
d<f>_      1 
d  l~  Cos  I 

"  dX     Cos  I     dX 

=c  Sec   I,     ^f— 
d  X 

tan  I    =  tan   a  Sin  X 

.'.Seemly—  =  tan  a  Cos  X 
d  X 

.:   j-^"  tan  a,  Cos  X,  Cos  I 

—  tan  a  Cos  E  A 

=  Cot  E  A  Q 

=  Cot  A 
By  (13) 

,  f  =  tan  a  Cos  X  Cos  I 


(12) 


(2) 


(13) 

by  (3) 

by  (4) 

(14) 


dX 


tan  a  Cos  X 

Sec  I 
tan  a  Cos  X 


\/l-|-tan2j 
_         tan  a  Cos  X 
~  v'l'+tau^'VSin^X 
d^^      —  tan  a  Sin  X  tan  g  Cos  X,  tan'  aSinX  CosX 


dX^~  \^l-t-tan2  aSin-X 
a  Sm  X  I 


(l-ftan^  a  Sin  ^  X)' 


or 


tan 


=  1-1- tan-  a  Sin-  X-ftan^  «  Cos''  X 
=  Sec-  a 
tan  a  Sin  X  1 


,  Sec^t 


Sin' 


X-f- a; 


^    _.„._.    _.„_ by 

Taylor's  theorem  in  powers  of  x. 
Let  (p  (_X)=a  function  of  X 

=  logjtan  a  Sin  X-F-  /l-f-tan''' a  Sin^  X  | 
Then  the  expression  (j,  (X-f-cc)  denotes 

log  jtan  «  Sin  X  +  x+  v^l  +  tan' a  Sin^  x+S| 
Now  by  Taylor's  theorem  given  in  works  in  the  Differ- 
ential Calculus  ^{X+x)=<l>  {X)  +  x  -^^  W  +  f\  fV^W 

+  &C. 


d^d> 

dX"      ■/l+tan-  a  Sin'^X  '  l+tan«  a  Sin-  X 
=  Sin  I,     Cos'  I,     Sec»  a 
Thus  (12)  becomes 

Cot  y  =  Cot  A  -  2  Sin  I,  Cos*  I,  Sec-  a  (15) 

From  this  we  may  obtain  y-A,  i.e.,   the  angle  at  A 
between  the  circle  and  the  rhumb  line, 
tan  y—  tan  A 
1  +  tan  y  tan  A 

_     Cot  A-Cot  y 
~Cot  A  Cot  y  +1 

Substitute  from  (15).      Thus 


tan  V  — A 


tan  V  — A  = 


•^Sinl,  Cos'  l,Sec-  a 


1-f-Cot'  A--|SinZ,Cos'i,Sec'  a.CotA 
^Sin  I,  Cos-  I,  Sec'  a 


Cosec'  A 
if  we  neglect  terms  involving  x'' 
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A  =  4  Sin  I,  Cos»  I,  Sec-  a,  Sin"  A 


Thus  tan  y 

Now  by  (5)    Cos  a  =  Cos  I  Sin  A 

.•.  tan  y  — A  =-^  Sin  I 


(16) 


In  the  foregoing  equation  re  represents  S  \  or  Q  R  of 
///.  12,  where  the  arc  Q  R  is  represented  large  for  the 
sake  of  clearness  in  the  figure,  x  is  not  constant,  for  A  B  as 
it  moves  along  E  V  is  constant  and  Q  R  will  vary 
being  least  near  E  and  greatest  near  V. 
By  (6)  we  have 

tan  E  Q=Cos  a,  tan  E  A 

or  tan  X  =  Cos  a  tan  s 

.-.  Sec^X  ^  X  =  Cos  a  Sec*s  & 


S\  =  Ss 


Cos  a  Cos*  X 


S\=x  and 

Thus  by  (1,  6) 
tany— A  = 


Cosa  s 

S  s,  Cos  g 
'      Cos^i 
S8=<r.    Thus 
or  Cos  a 


point.  The  rhumb  line  then  (as  always  at  V)  is  a  small 
circle  of  latitude  A  C  B.  The  great  circle  A  B  is  now  the 
diameter  of  the  small  circle.  If  we  move  from  A  to  B 
along  the  rhumb  line,  we  go  roimd  the  small  circle  of 
latitude.  If  we  move  on  the  great  circle  we  go  across 
the  small  circle  on  the  curved  diameter  of  this  small 
circle.  As  the  meridian  diameter  of  a  small  circle  of 
latitude  cuts  the  arc  at  right  angles,  we  see  how  in  this 
limiting  case  y  —  A  becomes  a  right  angle. 

We   are   thus  taking  the  arc  E  A  not  exactly  90°  but 


equal  to  90  — 


"2 


As   (T  is  a  small  angle  we  have  put 


E  A  =  90°  or  ;  = 
By  (15)  we  have 

Cot  y 


Cot  A-^  Sin  I  CosH  Sec^a 


x*=- 


CosH 


by  (3) 


(17) 


Sin  I  Cos  a  Sec-i 


(18) 


/  —  A  -  ~  Sin  I  Cos  o  Sec-l  approximately. 

it 


In  this  equation  o-  is  a  constant.  As  long  as  we  keep 
on  the  same  circle  E  V  a  is  also  constant.  Thus  in 
the  right  hand  member  of  (18)  I  is  the  only  variable. 

The  expres-sion  Sin  I  Sec^J  is  zero  if  I  is  zero.  The 
expression  continually  increases  with  I.  And  I  itself 
increases  towards  its  maximum  value,  which  is  the  acute 
angle  a.  The  equation  incidentally  informs  us  that  the 
rhumb  line  lies  south  of  the  great  circle  arc,  for  if  it 
were  otherwise  tan  y  — A  would  be  negative. 

The  equation  shews  that  as  a  small  arc  o-  of  given 
constant  length  tnvels  along  a  given  great  circle  E  V  the 
deviation  between  the  arc  and  its  rhumb  line  continual- 
ly increasea 

As  long  as  we  can  neglect  a"^  comparison  with  o-  we 
may  say  that  at  E  the  angle  y  — A  has  absolutely  vanish- 
ed, for  the  factor  Sin  I  is  there  zero.  To  this  point  we 
shall  subsequently  return,  because  it  is  connected  with 
the  fact  that  at  E  the  rhumb  line  has  a  point  of  in- 
flexion. 

At  present  we  confine  ourselves  to  noting  that  the 
angle  y  —  A  is  greatest  at  V  when  the  rhumb  line  becomes 
a  small  circle  of  latitude. 

This  conclusion  is  true  for  any  value  of  a.  In  the 
preceding  paragraph  the  various  values  of  y  —  A  are  com- 
pared as  we  travel  along  any  one  given  circle  E  V. 

For  any  chosen  value  of  a  we  have  at  V 


and  by  (17)  we  have 
x^cr  Cos  a  Sec^i 

.'.  Cot  y  =  Cot  A — ^  Sin  I  Sec  a 

In  iic).  (12)  we  see  that  by  (4) 
Cot  E  B  R  Cot  a  =  CosEB 
or  Cot  B  Cot  a=  Cos  s-J-o- 
Similarly  Cot  A  Cot  a=  Cos  o- 

.-.  Cot  a  (Cot  A -Cot  B)  =Cos  0--C0S  s+^ 

==  0-  Sin  s 
if  we  neglect  higher  powers  of  cr 
.•.  Cot  B  =  Cot  A  — cr  Sin  s  tan  a 
and  Siia  I  ~Sin  .s  Sin  a 

.-.  Cot  B  =  Cot  A-o- Sin  J  Sec  a 
Comparing  (20)  and  (21)  we  obtain 


(20) 


(1) 
(21) 


tan  B  —  y 


Cot  B  =  Cot  y  - 
Cot  y 


2 
CotB 


Sin  I  Sec  a 


l  +  CotyCot  B 
K  Sin  I  Sec  a 


tan   Y_A 


.  ?  Sin  I  Sec"  I  Cos  a 
2 


=  ^  Sin  a  Sec*  a  Cos  a 


i  ^"^ 


(19) 


On  the  equator  a  is  zero  and  accordingly  y  — A  is 
there  zero.     This  we  already  knew. 

If  we  take  various  values  of  a  and  thus  compare  the 
maximum  value  of  y  — A  for  one  circle  E  V,  with  the 
maximum  value  for  another  circle  E  V,  we  see  that  y  — A 
increa8<>«  as  a  increases  If  «  becomes  90°  tan  y  — A 
becomes  infinite.  Therefore  y— A  is  itself  90°.  Ifais 
not  exactly  90°,  but  is  nearly  90°,  we  have  y  —  A  also  near 
to  90°. 

If  these  last  result*  appear  difficult  to  accept,  we  may 
consider  the  matter  as  follows.  When  a  becomes  90° 
our  circle  E  V  is  a  meridian  and  V  becomes  P,  the  north 
pole.     The  small  arc 


'^r-H3ot^^---2''^i'i  ^  Sec  a  Cot  y 

=  2    Sin  I  Sec  a  Sin-y  approximately. 

Now  y- A=  2  Sin?  Cos  a  Sec*  i  approximately.  There- 
fore Sin*y  must  differ  from  Sin* A  by  a  small  quantity. 
Therefore  in  the  expression  -|  Sin  I  Sec  a  Sin  -y,  we  may 
write  Sin*  A,  for  Sin*y;  as  in  our  results  we  neglect  a". 


■.  tan(B  — y)  = 
Now  Cos  a  = 
tan  (B-y)  = 


2 -Sin  I  Sec  a  Sin f  A 
Cos  I  Sin  A 
\  Sin  I  Sec  a  Cos*a  Sec*i 


2  Sin  I  Cos  a  Sec*  I 


by     (18) 


(22) 


In  the  preceding  paper  we  found  that  for  a  particular 
value  of  a,  viz.,  45°,  and  for  a  particular  value  of  A  B,  viz., 
10°,  and  for  a  particular  position  of  A  B,  viz.,  E  A  =  zero 

we  had  y  very  nearly  equal  to  — ^ 

The  equation  (22)  shews  us  that  our  numerical   result 
was  not  an  exceptional  one,  and  that  we  may   confidently 
for  all  small  arcs  in  all  positions  of  the   great   circle   con- 
sider y  as  approximately  equal  to  the  semi-sum  of  the  cor- 
A  B  then  lies  so  that  P  is  itsmiddle  I  responding  great  circle  courses. 
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DESIGN   FOR  CAST  IRON  SLEEPER 
METRE-GUAGE. 
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DESIGN  FOR  CAST-IRON  SLEEPER  FOR 
METRE  GAUGE. 

By  G.  E.  Moore,  M.  Inst.  C.  E.,  Deputy  Consulting 
Engineer  for  Railways,  Calcutta. 

By  reference  to  the  drawing  it  will  be  seen  that 
the  sleeper  consists  of  two  cast-iron  plates  connected  by 
a  bolt,  which  may  be  fastened  either  with  a  screw  nut  or 
with  a  tapered  cotter. 

There  are  no  loose  rail  fasteners,  the  fixing  of  the 
rail  being  performed  by  the  insertion  of  the  plate  under 
the  rail  askew,  the  bringing  it  .square  after  the  rail  has 
dropped  between  the  lugs  locking  it. 

The  widening  of  gauge  for  curves  or  other  purposes, 
can  be  effected  by  slackening  off  the  bolt  to  the  desired 
amount  and  the  insertion,  if  thought  necessary,  of  a  washer 
between  the  plates.  But  as  the  tendency  is  always  to 
widening  of  gauge  and  not  the  reverse,  a  washer  is  not 
absolutely  necessary. 

This  form  of  sleeper,  a  plate  with  turned  down 
edges,  has  been  selected  after  much  consideration  as  the 
best  form.  It  is  simple  and  easily  cast.  It  can  be  easily 
packed  without  opening  out  the  road  as  with  pots  and 
wooden  .sleepers.  It  has  a  good  grip  of  the  ballast,  and 
the  spy  holes  provided  enable  the  Inspector  to  see  if  the 
plates  have  been  properly  packed  and  to  test  the  packing 
by  probing  with  a  bar.  With  ordinary  plate  sleepers  it 
is  noticed  that  when  the  sleepers  have  to  be  lifted  before 
being  packed,  the  beaters  when  applied  on  one  side  drive 
the  ballast  out  on  the  other,  which  the  shallow  run  round 
this  design  will  prevent. 

It  may  be  objected  that  the  neck  of  this  sleeper 
is  a  weak  point.  Doubtless  it  is  its  weakest  point,  but  it 
is  only  a  matter  of  more  weight  to  make  it  as  strong  as 
any  other  part  if  so  desired. 

The  sleeper  has  been  so  designed  that  if  the  neck 
is  broken  it  will  be  still  availatsle  for  use  in  sidings  or 
temporary  roads  by  the  addition  of  a  round  iron  tie  bar 
as  shewn  in  the  drawing.  This  tie  bar  would  be  inserted 
in  the  holes  shewn  in  the  plates  in  a  slightly  diagonal 
direction,  so  as  to  direct  the  pull  on  each  plate  against  the 
outside  lug. 

These  plates  cast  without  the  neck,  and  used  with 
the  round  iron  tie  bars  before  mentioned,  would  make  a 
very  cheap  and  efficient  road  for  sidings  or  temporary 
lines  being  easily  put  in  and  easily  taken  up. 

G.    E.    M. 


NOTES  FROM  HOME. 

(From  our  otvn  Correspondent.) 

The  Annual  Report  of  the  Board  of  Trade  on  the  Railway 
accidents  in  the  United  Kingdom  during  the  past  year  has 
just  been  issued,  and  it  shews  the  wonderful  safety  which  now 
characterises  the  working  of  Railways  in  the  British  Islands. 
Were  it  not  for  the  disastrous  collision  at  Hexthorpe,  which 
accident  was  entirely  due  to  the  su.spension  of  the  block 
system  on  this  section  of  the  line  during  tiie  Doncaster  race 
week,  no  deaths  would  ha\e  been  recorded  as  occurring  to 
passengers  in  accidents  to  trains  from  causes  beyond  their 
own  control.  Including  season-ticket  holders,  the  passengers 
killed  are  1  in  35  millions  journeys  a  state  of  things  which 
clearly  shews  the  great  advantage  which  has  accrued  from 
the  introduction  of  the  block  system,  continuous  brakes, 
efficient  permanent  way  and  substantial  rolling  stock. 

I  recently  drew  attention  to  the  acceleration  to  the  ScotchEx- 
presses  on  the  Northern  lines  ;  not  content  with  what  has  been 
done,  the  Traffic  Superintendents  of  the  West  Coast  and  East 
Coast  routes  have  further  increased  the  speed  from  the  com- 
mencement of  this  month.  On  the  former  route,  the  run 
between  London  and  Edinburgh  has  been  reduced  to  8  J  hours. 
On  the  East  Coast  route  the  10  o'clock  express  which  leaves 
Kings  Cross  is  timed  to  arrive  in  Edinburgh  at  6  p.m.,  and 
the  first  train  which  consisted  of  eight  coaches  heavily  laden 
did  the  journey  in  7  hours  C)"  minutes.  Deducting  5 
minute  stoppages  at  Grantham,  Newcastle  and  Berwick  and 
20  minutes  for  dinner  at  York  this  gives  an    average    speed , 


of  over  53  miles  an  hour — the  finest  long  distance  regular  run 
in  the  world. 

The  Builder,  however,  thinks  there  may  come  a  period 
in  the  race  between  the  two  Railway  Companies  when  the 
interference  of  the  Board  of  Trade  would  be  desireable,  as 
there  is  a  gi'eat  temptation  to  overpass  the  limits  of  safety 
in  speed  if  the  game  of  out-bidding  one  another  in  speed 
goes  on  unchecked. 

The  Directors  of  ,the  District  Railway  having  invited  50  of 
the  largest  shareholders  to  confer  with  them  as  to  the 
measures  to  be  adopted  to  improve  the  present  position  of 
the  Company,  a  Committee  was  thus  formed  who  have  just 
issued  their  Report  which  is  exceedingly  unsatisfactory  to 
the  shareholders.  By  this  Report  it  appears  that  capital 
was  raised  on  very  high  terms  for  the  construction  of  the 
Railway,  that  the  City  lines  are  as  yet  a  great  mistake — their 
traffic  hitherto  being  poor,  and  their  construction  resulting 
in  an  annual  loss  to  the  two  Companies  of  £60,000,  and 
thirdly  the  severe  omnibus  competition  carried  on  the 
great  east  and  west  thoroughfares  which  mainly  run  parallel 
to  the  Railway.  This  loss  the  Committee  state  may  be 
estimated  at  about  £40,000.  The  Committee,  however,  look 
forward  to  a  great  development  of  traffic  on  the  suburban 
systems  of  the  Railway  which  they  believe  will  be  rapid,  and 
they  put  the  prospective  improvement  in  traffic  in  the  next  3 
years  at  about  £70,000  which  they  hope  will  be  much  exceeded. 
The  Committee  cannot  see  their  way  in  making  any  reduc- 
tion in  the  working  expenses,  and  they  consider  an  amalga- 
mation or  working  union  with  the  Metropoliton  would  not 
remedy  past  mistakes,  and  would  neither  tend  to  raise  the 
income  or  materially  reduce  working  expenses. 

An  amended  Bill  for  the  Sanitary  Registration  of  Build- 
ings has  been  introduced  into  Parliament.  Its  provisions 
being  of  a  very  advantageous  nature,  it  is  not  likely  to  meet 
with  the  opposition  its  predecessor  had  to  contend  with,  but 
from  the  support  promised  this  Bill  is  likely  to  become 
law. 

Lord  Thurlow's  Bill  of  5  clauses  to  amend  the  Electric 
Lighting  Act  has  passed  both  Houses.  Under  the  former  Act 
the  Local  authority  could  purchase  any  public  electric 
lighting  plant  21  years  after  the  date  of  the  order  authoriz- 
ing its  erection  for  a  sum  representing  its  actual  value  at  the 
time  without  any  compensation  for  good  will  or  disturbance. 
Now  this  time  is  extended  to  42  years,  a  period  which  it  is 
presumed  will  allow  of  the  accumulation  of  a  reserve 
fund  sufficient  to  reimburse  the  shareholders  for  the 
loss  they  will  experience  on  the  sale  of  their  machinery  and 
plant. 

The  Town  Council  of  Harwick  have  had  under  considera- 
tion the  question  of  the  public  lighting  of  the  Borough.  The 
Committee  recommend  that  the  offer  of  the  Defriess  Com- 
pany to  light  the  lamps  of  the  Borough  with  oil  lamps  of  30 
candle  power  each  for  9  months  in  the  year  from  sun-set  to 
sun-rise  at  the  price  of  £1-17-6  per  lamp  per  annum  be  ac- 
cepted, including  lighting,  cleaning,  ifec,  and  that  the  lamps 
are  to  be  purchased  on  the  3  years'  system. 

A  large  hotel  and  residential  mansions  are  to  be  erected 
on  the  site  of  the  Royal  Aquarium,  Westminster,  which  has 
recently  been  sold.  Mr.  A.  H.  Kersey  is  tlie  Architect  for 
the  new  block  of  buildings,  the  main  front  of  which  in  Tot- 
hill  will  present  a  very  imposing  facade.  At  the  Broad 
Sanctuary  end  a  tower  will  rise  to  emphasize  the  grand  hotel 
which  is  to  face  Westminster  Abbey.  At  the  other  end  of 
the  site  where  the  aquarium  theatre  now  stands,  a  series  of  flats 
is  to  be  erected,  and  in  the  central  portions  of  the  buildings 
furnished  residential  chambers  are  to  occupy  the  upper  floors, 
the  lower  portion  being  devoted  to  spacious  offices.  The 
design  of  the  buildines  is  described  as  a  picturesque  render- 
ing of  continental  Renaissance 

It  has  been  finally  decided,  after  many  years  consideration, 
to  construct  a  marine  drive  to  connect  the  two  cliffs  at  Rams- 
gate  at  a  cost  of  £50,000.  This  desirable  work  is  likely  to 
be  proceeded  with  at  once.  It  will  effect  an  entire  trans- 
formation of  the  sea  front,  including  the  removal  of  the 
harbour  office  ;  the  construction  of  a  new  quay  for  yachts,  and 
a  new  and  improved  approach  to  the  sands  and  to  the  London 
Chatham  and  Dover  Railway. 


The  works  which  have  been  undertaken  at  Batoum,  for  the 
purpose  of  converting  it  into  a  harbour  capable  of  holding  men- 
of-war,  are  expected  to  be  finished  in  January.  They  consist  of  a 
mole,  quay,  and  jetty,  all  covered  by  the  fortifications. 
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MATHESON  k  GRANTS  HALFYEARLY    EXGINEERING 
TRADES'  REPORT. 

I-ONDOS,  Juli/  Wh,  1888. 

TnCKE  has  been  a  <tecide<l  improvement  iu  traile  during  the  past  six 
months,  anil  though  prices  are  still  low,  the  increased  aotivity  in  the 
leading  faotoiies  and  the  fnvoralile  ex|)ort  returns  of  the  Boaril  of 
Tnule  Atford  unmistikeahlo  sijjns  of  eni^ourajjcnuMit  for  the  immediate 
future.  But  revivals,  when  they  occur,  seldom  t<ike  old  lines,  and  those 
iuanufactvr«rs  and  traders  who  look  only  to  former  sources  of  profit 
may  suffer  disappointment,  the  adaptation  of  machinery  and  phuit  to 
different  though  kindred  articles  or  the  adoption  of  new  methods 
frequently  affording  the  best  opportunities.  Low  selling  prices  are 
largelv  met  by  a  corresponding  cheapness  in  materials  and  stores,  but 
there  nas  been  little  retluction  in  wages,  and  skille<l  workmen  in  many 
branches  have  already  announceil  an  intention  to  press  for  higher 
rates  of  pay  if  the  present  improvement  iu  trade  is  maintjiined. 

COiL  n«s  not  varied  much  in  value  for  metallurgical  and  engineer- 
ing purposes,  but  indications  jwint  to  an  advance.  The  low  prices 
that  have  pressed  so  severely  on  coal  owners  have  been  largely  due 
to  the  system  of  dead  rents,  under  which  a  minimum  royalty  has  to 
be  paid,  whatever  the  quantity  miuml.     To  earn  this  royalty  an  undue 

aoant;--       '        :1    is   raised  in  dull  times  and  forced  upon  the  market, 
IQS  iown   the   current   prices.     Iu  South    Wales  there  has 

been       lie   increase   in  the   export  trade   and  a   corresponding 

advance  in  price,  but  it  hardly  seems  likely  that  the  advance  will  be 
fully  maintaineil.  On  the  Tyne  prices  have  not  varied  much  since 
our  last  Report. 

Iron  — There  is  little  change  in  the  prices  of  pig  iron  since  January  ; 
the  demand  for  home  consumption  is  better  ;  but  the  export  trade  has 
not  improved.  Owing  mainly  t<)  -sales  by  speculators  who  no  longer 
cared  to  hold  stocks  bought  at  higher  prices,  Scotch  pig  fell 
continuously  from  January  last,  but  the  tendency  is  now  upwards. 
In  rolled  iron,  although  prices  are  still  very  low  if  judged  by  the 
standard  of  former  years  and  by  the  present  cost  of  manufacture,  the 
demand  is  every  week  improving  and  buyers  are  no  longer  able  to 
dictate  prices  and  terms.  Contracts  for  extended  delivery  can  only  be 
made  at  an  advance  on  present  prices  The  low  quotations  for  German 
iron  tell  severely  in  foreign  markets  and  to  some  extent  even  in  Great 
Britain,  but  prices  in  Germany  are  non-remunerative,  and  the  strong 
efforts  there  to  form  a  combination  among  makers  so  as  to  stop  the 
ruinous  competition  have  not  yet  succeeded.  Much  confusion  is 
caused  by  the  substitution  by  German  dealers  of  mild  steel  in  the 
place  of  iron,  merchants  and  usera  being  in  many  cases  unable  to 
understand  the  es.scntial  difference  between  puddled  iron  which  is 
fibrous  and  ingot  iron  Cjiaiui  einenj  which  is  homogeneous  and  unsuit- 
able for  many  of  the  purposes  for  which  rolled  iron  is  required. 

Steku— The  sanguine  hopes  with  which  the  yeir  commenced  have 
not  been  realised,  the  demand  from  the  United  .States  having  fallen 
off  and  the  revival  in  the  ship-building  trade  not  having  extended  as 
there  seemed  reason  in  January  t  >  expect.  The  renewed  activity 
among  Engineers  still  encourages  makers  to  anticipate  an  improvement 
in  the  autumn,  but  the  enormous  capacity  of  production  of  large 
modern  steel  works  in  Great  Britain,  as  well  also  on  the  Continent 
and  in  .\merica  will  neutralize  any  moderate  increise  in  the  demand 
that  may  take  p'ace  It  is  noticeable  that  apart  from  the  fluctuations 
in  prices  that  have  attcnde<l  steel  as  well  as  iron  during  the  last  five 
years,  there  has  been  a  steady  change  in  the  relation  between  the 
two.  The  actual  cost  of  pro(luction,  which  in  the  long  run  must  l)e 
t'  '  '  f  price  has,  in  the  case  of  steel,  continued  to  fall,  while  in 
i  _'  the  troublesome  intermediate  process  of  puddling  hinders 

1-..  :-  ..  iclow  a  cei-tain  point.  This  was  evidenced  some  four  years 
ago  in  regard  to  rails  where  steel  has  entirely  superseded  iron,  but 
it  has,  though  more  slowly,  taken  effect  in  other  forms  of  rolled  steel 
also.  On  the  other  hand  the  preference  for  rolled  iron  over  steel  for 
certain  purposes  is  as  firm  as  ever.  Thus  while  for  ships,  bridges, 
and  certain  kinds  of  Iroilers,  steel  is  taking  the  place  of  iron,  boiler- 
plates in  some  cases  and  rolled  bars  in  others,  are  likely  always  to  l)e 
made  of  high  class  iron.  In  fact  the  beat  Yorkshire  iron,  such  as 
Famley  and  Lowmoor,  commands  a  better  price  to-day  than  it  did  a 
year  ago. 

The  following  list  shews  the  fluctuations  in  values  during  the  last 
five  years  :  — 
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Scrap  Irom  axd  .Stkel  have  not  been  in  much  demand,  and  there 
have  been  few  shipments,  Italy  being  at  present  the  largest  customer. 
About  56s.  per  t')n  for  old  iron  rails  and  42«.  for  heavy  wrought  scrap 
arc  the  present  prices  free  along«i'le  in  London. 

Col'PKK  ASU  Tl.s. — The  prices  of  these  metals  do  not,  as  a  rule, 
have  more  than  a  slight  and  incidental  effect  in  most  branches  of  the 
engineering  trades,  and  they  are  not  generally  referred  to  in  these 
reports.    The  wide  floctuations  in  price  during  the  last  twelve  months 


have  however  been  so  serious  and  caused  such  inconvenience  as  to 
demand  attention.  For  Tin  there  are  very  few  sources  of  supply  in 
the  world  ;  there  is  practically  no  means  of  recovering  old  or  used 
metiil  for  rcmclting,  and  even  in  the  dull  times  of  recent  years  a  fair 
value  was  maintivined.  With  Copper  the  case  is  entirely  different, 
and  while  in  the  ten  years  ending  1880  the  price  only  ranged  from 
£55  to  .tlO?  per  ton  ;  the  opening  out  of  new  mines  in  America  caused 
a  revolution  in  prices,  which  fell  in  1886  to  below  £40  per  ton.  In 
1887  syndicates  or  combinations  of  capitalists  succeeded  in  raising  the 
price  of  Tin  to  £167,  and  of  Copper  to  £85.  Owing  to  the  incomplete 
action  of  the  Tin  Syndicates  rather  than  to  any  intrinsic  inferiority 
in  the  relation  of  supply  to  demand,  as  compared  with  Copper,  the 
artificial  stimulus  collapsed,  and  Tin,  which  in  .January  last  stood  at 
£167  per  ton,  fell  suddenly  at  the  beginning  of  April  to  about  one 
half  that  price,  namely,  to  £83,  where  it  now  stands.  Copper  however 
has  still  a  nominal  value  of  £80,  but  the  enormous  stocks  that  are  held 
in  America  and  elsewhere  added  to  the  growing  output  renders  almost 
certain  an  early  collapse  of  the  copper  market  also.  The  stocks  of 
tin  are  not  large,  and  taking  into  account  the  general  improvement 
in  trade  the  price  is  likely,  from  natural  causes,  to  be  maintained  and 
even  to  advance. 

Mecii.\nical  Esoikkkrs  are  as  a  rule  busier  than  last  year,  and, 
judging  by  the  pioportion  of  enquiries  that  result  in  actual  business, 
the  prospects  for  the  autumn  are  good.  The  increase  in  the  general 
exports  of  the  country  is  favorable  to  Engineers,  as  activity  in  the 
textile  as  well  as  in  the  iron  and  other  trades  tells  speedily  on  all  who 
provide  the  machinery  of  manufacture.  Plant  and  tools  for  iron  and 
steel  works,  mining  and  pumping  engines,  arsenal  plant,  railway  ap- 
pliances and  workshop  equipment  for  home  and  Indian  lines  are  what 
at  present  afford  most  employment.  Petroleum  engines,  iu  which 
vapori/ed  oil  serves  the  same  purpose  as  gas  in  a  gas  engine,  are  ap- 
parently a  success.  There  is  the  same  cycle  of  explosions  and  the  ad- 
vantage is  only  where  cheap  gas  is  unprocurable. 

Bkidc.es  ani>  Structural  Steel-work  are  now  purchasable  at 
prices  unprecedentedly  low  and  it  can  only  be  hoped  that  the  en- 
couragement thus  afforded  to  public  works  by  the  cheap  construction  of 
railway  bridges  and  large  roofs  may  compensate  makers  by  an  increas- 
ed demand  for  the  low  prices  they  have  been  obliged  to  accept  The 
solidity  and  permanent  durability  of  riveted  work  which  the  modern 
system  of  hydraulic  machinery  allows  is  encouraging  the  choice  of  such 
connections  iu  preference  to  pin  joints,  and  even  in  the  United  States, 
where  the  latter  method  has  prevailed,  it  is  becoming  recognized  that 
the  cheapness  and  expedition  in  erection  which  pin  joints  allow  are 
not  the  determining  feature  in  bridges  for  heavy  railway  traffic.  In 
America,  pneumatic  riveting  machines  in  which  a  low  air  pressure  is 
concentrated  by  larger  cylinders  and  longer  levers  than  in  English 
hydraulic  machines  are  almost  universal  for  portable  machines.  Hy- 
draulic pressins;  ami  forging  machines  are  common  to  both  countries, 
but  except  in  Steel  work*  the  accumulator  system  is  not  so  widely  ap- 
plied in  .\merica  as  in  England.  Bridges  have  been  in  considerable 
demand  for  India,  South  America,  and  the  Colonies,  but  there  are  no 
new  structures  of  importance  ordered  so  far  this  yeir.  Tlie  railway 
companies  in  England  ar"  steadily  strengthening  and  lenewing  their 
older  bridges  to  meet  the  exigencies  of  modern  traffic,  while  in 
Canada  and  the  United  States  the  replacement  of  old  wooden 
srnctures  by  steel  or  iron  will  give  employment  to  bridge  builders 
in  these  countries  even  though  the  demand  for  new  lines  should 
not  meet  present  expectations.  Of  wwrks  in  progress,  the  Forth 
Bridge  still  commands  the  attention  of  engineers,  and  it  seems  cer- 
tain that  it  will  be  completed  in  about  two  years.  The  Eiffel  Tower 
now  building  as  part  of  the  Paris  Exhibiti'm  of  1889,  is  already  erect- 
ed to  a  bight  of  200  feet,  ami  when  completed  to  its  intended  height 
of  1,000  feet,  will  almost  rival  the  Forth  Bridge  as  one  of  the  modern 
wonders  of  the  world. 

Smr-BuiLDiNO. — At  all  the  leading  yards  in  the  country  there  is  an 
increase  of  from  20  to  60  per  cent,  in  the  tonnage  under  construction 
as  compared  witli  last  year,  but  this  advance  on  what  was  really  an 
unprecedenteilly  idle  time  does  not  at  all  meet  the  eager  anticipation 
witli  which  tlie  reviv  d  last  autumn  was  received.  There  is  still  much 
unemployed  tonnage  afloat,  and  it  is  rather  to  the  low  prices  and  to 
the  desire  for  quicker  boits  than  to  any  more  serious  demand  that  the 
present  activity  is  owing.  Numerous  large  ocean  xteamcrs  are  being 
constructed,  as  well  as  war  ships  of  all  sizes  Triple-expansion  engines 
are  now  the  rule  in  new  boats,  and  in  older  boats  engines  of  a  less  eco- 
nomical kind  are  being  altered  or  replaced  as  an  essential  condition 
to  further  employment, 

L000.MOTIVK.S  AMj  RoLLiN'Q  Stock. — Prices  are  still  very  low  and 
hardly  more  remunerative  than  a  year  ago,  but  the  lar<.'e  orders  for 
engines  recently  given  out,  mostly  to  the  Scotch  firms,  for  Indian  and 
South  American  railways  may  tend  to  an  improvement,  for  the  num- 
ber of  makers  is  not  likely  at  present  to  be  increased,  and  there  is 
every  prospect  of  activity  during  the  next  six  months.  The  rise  in 
the  value  of  copper  an<l  of  high-class  iron  has  justified  a  moderate 
advance  in  the  price  of  engines,  and  as  the  leading  factories  become 
fully  employed  the  extreme  competition  which  has  degraded  prices 
during  the  last  few  years  is  likely  to  cease.  Experience  with  com- 
pound engines  is  slowly  accunnxlating,  but  such  systems  are  not  yet 
generally  adopted.  The  increase  of  speed  on  the  best  English  rail- 
ways rendered  possible  by  the  perfection  of  the  permanent-way,  has 
led  to  a  revival  on  some  lines  in  favor  of  single-pair  driving-wheels,  and 
the  modern  invention  of  the  sand-blast  wiiicli  enables  such  engines  to 
start  even  heavy  trains  is  likely  to  encourage  the  system  elsewhei-e.  In 
the  United  States  the  points  of  difference  with  English  engines  are  be- 
coming fewer  ;  steel  tires  are  likely  to  become  universal  there  for  all 
kinds  of  rolling  stock,  and  wheel  centres  of  cast  or  forged  steel  will 
probably  at  no  distant  date  supersede  the  cast  iron  at  present  so  uni- 
ver.sally  preferre<l  there,  but  which  is  proving  unsuited  for  ({uick 
running. 

AoRicui-TUKAL  En«inkkr.s  still  complain  that  prices  for  engines  and 
implements  arc  excessively  low  ;  but  there  seems  at  last  a  break  in  the 
long-contiimed  dulness  in  this  branch  of  trade.  At  home,  estates 
are   changing  hands,    and   there    is  more  probability   of   purchasers 
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investing  capital  in  improvements,  which  would  include  a  revived 
expenditure  in  agricultural  machines.  Abroad  there  are  good  harvest 
prospects  in  the  South  of  Russia  and  Germany,  which  take  much 
machinery  from  this  country. 

Portland  Ckment. — As  anticipated  in  our  January  Report  there  has 
been  a  marked  advance  in  price  during  the  last  six  months  and  it  is 
still  maintaineil.  It  is  probable  however  that  there  will  be  a  slight 
reduction  as  the  winter  approaches  owing  to  the  usual  falling  off  in 
the  demand  for  export. 

Lsr.isLATioN  on  subjects  interesting  to  the  engineering  trades  does 
not  make  much  progress.  Uniformity  in  the  mileage  rates  will  not  be 
attained  bytlie  Railway  and  Canal  Traffic  Bill  now  being  promoted 
in  Parliament,  nor  is  such  uniformity  desirable,  even  if  it  were  practi- 
cable. The  Bill  for  excluding  machinery  from  the  rateable  value  of 
factories  is  hardly  likely  to  become  law  this  year,  and  the  Government 
bill  amending  the  Companies  Act  so  as  to  ensure  the  proper  valuation 
and  annual  depreciation  of  works  sold  to  limited  companies,  will 
probably  be  withdrawn  or  postponed.  Some  amendment  is  necessary 
in  the  face  of  the  increasing  number  of  private  firms  who  are  selling 
their  business  to  Companies  at  high  prices. 

The  questions  of  Fair-trade,  Free-trade  and  protection  still  agitate 
the  minds  of  manufacturers,  and  probably,  if  considered  by  each  as 
affecting  a  particular  trade,  there  Would  be  a  majority  in  the  country 
both  of  masters  and  men  in  favor  of  some  modification  of  the  present 
fiscal  system.  No  change  however  is  likely  to  occur  because  any  at- 
tempt to  formulate  legislation  on  the  subject  would  reveal  how  injurious 
to  manufacturers  and  in  restraint  of  exports  would  be  any  addition  to 
the  cost  of  living  or  to  the  purchase  of  materials.  In  the  Australian 
Colonies  the  retrogade  policy  which  leads  to  the  purchase  of  en- 
gineering materials  at  enhanced  prices  from  local  manufacturers  and 
merchants,  of  what  is  better  made  in  England,  is  due  not  to  any 
theory  of  political  economy,  but  to  the  voting  power  of  the  artisan 
class  whose  jealousy  of  imported  goods  is  encouraged  by  a  limited 
number  of  manufacturers  and  traders  who,  rather  than  the  workmen, 
reap  the  profit  at  the  expense  of  property  owners  and  tax-payers. 
The  facility  with  which  money  can  be  borrowed  in  England  facilitates 
tliis  wasteful  system  of  expenditure.  In  the  United  States  free-trade 
principles  which,  till  recently,  have  only  met  with  a  lukewarm 
support  from  a  minoiTty  of  the  people,  are  likely  soon  to  receive  more 
attention,  the  issue  being  forced  in  the  coming  Presidential  Election. 
The  inconveniences  and  losses  which  must  always  attend  a  radical 
alteration  of  fiscal  policy  will,  however,  hinder  any  sudden  change, 
and  the  manufacturers  of  this  country  need  not  anticipate,  for  some 
years  to  come,  the  serious  competition  which  will  arise  in  foreign 
markets  directly   their  American  rivals  are  free  to  sell  abroad. 


Ilie  (§i\Mik5. 


PUBLIC  WORKS  DEPARTMENT. 

Burma,  August  18,  1888. 

Mr.  E.  W  Gates,  Executive  Engineer,  1st  grade,  Rangoon 
Division,  is  granted  two  years'  furlough,  with  the  usual  subsidiary 
leave. 

Mr.  H.  Hoyne  Fox,  Executive  Engineer,  4th  grade,  sub. 
pj-o  few  ,  is  transferred  from  the  the  3rd  Circle  to  the  1st  Circle 
to  take  over  charge  of  tlie  Rangoon  Division  as  a  temporary 
measure,  vice  Mr.  E.  W.  Gates,  proceeding  on  furlough,  or  until 
further  orders. 

Burma  Stale  Railway. 

Mr.  E.  F.  Gordon,  Executive  Engineer,  4th  gmde,  sub. 
pro  tern.,  is  transferred  form  the  Toungoo-Mandalay  Extension  to 
the  Gpen  line,  Burma  State  Railway. 

Mr.  G,  Nixon,    Assistant   Engineer,  1st  grade,  made  over,   and 
Mr.  E.  F.    Gordon,   Executive   Engineer,     4th    grade,    received, 
charge  of  the   Pyinmana  District  of  the  Burma  State   Railway  on 
■^the  afternoon  of  the  11th  August  1888. 

Madras,  August  21, 1888. 

Mr.  W.  C.  Lewi.s,  As-sistant  Engineer,  1st  grade,  parsed  on 
the  19th  July  1888,  the  Departmental  Standard  Examination  in 
Telugu. 

The  following  promotion  and  reversion.s  are  ordered  : — 

Mr.  W.  C.  Lewis,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  sub.  pro  to/i.,  with  effect  from  Ist 
August  1888. 

Mr.  A.  A.  G.  Malet,  from  Executive  Engineer,  4th  grade,  sub. 
pro  tern.,  to  revert  to  Executive  Engineer,  4th  grade,  temporary 
rank,  with  effect  from  1st  August  1888. 

Mr.  J.  H.  Medlioott,  from  Executive  Engineer,  4th  grade, 
temporary  rank,  to  revert  to  As.sistant  Engineer,  1st  grade,  perma- 
nent rank,  with  efifectfrom  1st  August  1888. 

The  following  intimation,  received  from  the  Secretary  of  State, 
is  published  : — 

Mr.  J.  F.  Somerg-Eve,  A-'sistant  Engineer,  Ist  grade,  Madras, 
has  an  extension  of  extraordinary  leave  without  pay  to  23rd 
October  1888. 

Lieutenant-Colonel  A.  C.  Smith,  R.B.,  Executive  Engineer,  1st 
grade.  Madias,  has  been  permitted  to  return  to  duty. 

In  accordance  with  the  Resolution  of  the  Government  of  India, 
M.W.,  dated  18th  May  1883,  Lieutenant  W.  M.  BUi.s,  k.e.,  and 
Lieutenant  F.  Bay  lay,  u.e.,  are  brought  on  the  strength  of  the 
Madras  Public  Works  Department  a.s  Assistant  Engineers,  2nd 
.;rade,  Supernumerary,  with  effect  from  the  dates  on  which  they 
took  up  their  appointments  of  Sub-Marine  Mining  Officers. 

Lieutenant  Ellis  will  join  the  Department  in  the  rank  of 
Assistant  Engineer,  1st  grade. 


Bombay,  August  23,  1883. 

RaihiMy. 
Mr.    J.  C.    Lyle,     Assistant    Engineer,    2nd     grade,    Bellary- 
Kistna  State  Railway,  passed   creditably   on  the   21st  .July  1888 
the  te.st8  prescribed   by    paras.  9,  10,  11    and    13  of  Chapter  11.^ 
Volume  I.  of  the  Public  Works  Departments  Code. 

Ptinjab,  August  23,  1888. 

Irrigation  Branch. 

Mr.  H.  J.  Johnston,  temporary  Executive  Engineer,  4th  grade, 
attached  to  the  Lower  Sutlej  and  Chenab  Division,  is  allowed 
furlough  for  one  year,  from  the  10th  October  1888,  or  such  subse- 
quent date  as  he  may  avail  himself  of  the  same. 

Rai  Bahadur  Ram  Dyal,  Executive  Engineer,  4th  Grade,  took 
over  Executive  charge  of  the  Upper  Sutlej  Division,  Inundation 
Canals,  from  Mr.  H.  P.  Smallraau,  Executive  Engineer,  on  the 
afternoon  of  the  27th  July  1888;  and  the  latter  officer  proceeded 
on  the  three  months'  privilege  leave,  granted  him  in  Irrigation 
Branch  Memo.,  dated  27th  June  1888,  on  the  afternoon  of  the 
same  date. 

Central  Provinces,  August  25,  1888. 

Mr.  R.  J.  B.  Thomson,  Executive  Engineer,  returned  from  the 
privilege  leave  granted  him  in  Central  Provinces  Notification  of 
4th  June  1888,  on  the  afternoon  of  the  15th  current,  and  resumed 
charge  of  the  Jubbulpore  Division  from  Mr.  C.  O.  Leefe,  Exe- 
cutive Engineer. 

N.-W,  P.  and  Oudh,  August  25,  1888. 

Irrigation  Branch. 
Mr.  C.  H.   Hutton,  Assistant   Engineer,    1st  grade,   Mainpuri 
Division,  Lower  Ganges  Canal,   passed   the   Lower   Standard  Ex- 
amination in  Hindustani  on  the  3rd  January  1887. 

Buildings  and  Roads  Branch. 

Babu  Badri  Das,  Supervisor,  2nd  grade,  Aligarh  District,  is 
posted  to  the  charge  of  the  Bulandshahr  District,  as  a  temporary 
measure. 

Mr.  H.  Clifton,  Honorary  Assistant  Engineer,  1st  grade,  has 
been  granted  by  Her  Majesty's  Secretary  of  State  for  India 
three  mouths'  furlough  on  sick  certificate,  in  extension  of  that 
notified  iuG.  O.  dated  27th  March  1888. 

India,  August  25,  1888. 

Mr.  H.  J.  Oddie,  Executive  Engineeer,  3rd  grade,  sub.  pro  tern,., 
and  officiating  Deputy  Consulting  Engineer  for  Railways,  Bombay, 
is,  as  a  temporary  arrangement,  posted  to  the  Office  of  the  Con- 
sulting Engineer  to  the  Government  of  India  for  Railways,  Central 
Division. 

With  the  concurrence  of  the  Secretary  of  State  for  India, 
His  Excellency  the  Governor-General  in  Council  is  pleased  (in 
continuation  of  Public  Works  Department  Notification  dated 
17th  May  1888)  to  admit  the  undermentioned  Enirineers  with 
European  training  appointed  to  the  Public  Works  Department  in 
India  to  the  benefits  of  the  more  favorable  pension  rules  for 
Civil  Engineers,  published  in  Resolution  of  the  Government  of 
India  in  the  Department  of  Finance  and  Commerce,  dated 
18th  April   1884  : 

Mr;  E.  D;  Baylev. 
„     P.  B.  Roberts. 

Bengal,  August  29,  1888. 

Railway  Establishment. 
Major  T.  B.  B.  Savi,  R.E.,  Executive  Engineer,  1st  grade,  has 
been  granted  by  Her  Majesty's  .Secret  iry  of  State  for  India  ait 
extension  of  two  years'  special  leave,  in  continuation  of  the  fur-, 
lough  granted  to  him  in  Government  of  India  Public  Works 
Department,  Notification  dated  18th  February  1887. 


Eitliiaii  OritLjiiieeviitg  |3ntcitt  Jlegistcv. 


RECENT  BRITISH  PATENTS. 

Opes  Hkarth  FuRNACBS.— //■  Burrotm,  Plumstead,  A'erei.— Accord- 
ing to  this  invention  the  gas  producing  chamber  A  communicates  with 
the  melting  chamber  D  byway  of  the  opening  B.  The  products  of 
combustion  pass  out  through  the  opening  G,  and  while  in  their  hottest 
state  pass  between  the  series  of  regenerating  tubes  H  1  J  K  L  ;  the 
hot  gases  afterwards  enter  the  chamber  M,  which  is  provided   with  a 


t^//"  '.'.'■ 


partition  N  for  the  purpose  of  thoroughly    diffusing   the    gases  among 
the  tubes.     The  air  is  admitted  through  a  valve   into   the   chamber  P, 
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from  whence  it  passe*  through  the  tubes  and  becomes  heated.  \\  hen 
it  arrive*  in  A  it  U  mixed  with  fr»s  which  is  supplied  through  the 
T»lve  R  and  tube  L.  A  tube  R'  is  provided  in  case  a  forced  draught 
b  tequired.  The  inventor  claims  ihe  regenerating  air  chamliers 
arranged  under  the  melting  chamber  so  as  to  allow  the  heated  air  to 
paoUToagh,  in  combination  with  the  means  for  diffusing  the  heated 
■MM  among  the  regenerating  tubes.— No.  8207.  June  7th,  1887.  | 
DoCBUXC  AXP  TN^Tsnxo  Yarss.— £  Sykts  <t-  D.  Syhs,  Hudders. 
/hM.— This  invention  wnsisU  of  a  self-acting  mechanism  for  stopping 
tfM  delivery  of  yam  when  any  of  the  threails  break  ;  the  feed  "•oHe™ 
and  bobbin  are  caused  to  cease  rotjiting,  while  the  motion  of  the 
niDdle,  driving  band,  and  tin  cylinder  is  not  interfered  with.  Ihe 
figure  shews  a  section  of  the  improvc<l  machine  when  the  threads  are 
intact.  The  spindle  D  is  driven  from  the  tin  cylinder  K,  and  the 
bobbin  .\  may  be  stoppe*!  while  the  spindle  rotates  by  raising  the  cone 
Fon  the  bobbin  out  of  contact  with  the  cone  F'  on  the  spindle.  Ihe 
bracket  G'  .upporu  the  rocking  frames  H  H',  M-hich  are  pivoted  at 
I  and  I'  respectively;  the  drop  wire  frame  H'  is  provided  with 
notches,   which   fit  into  corresponding  notches  in   H.     The   roller   K 


is  driven  from  the  main  shaft,  and  carries  two  projecting  rods  L' . 
The  two  feed  rollers  are  shewn  at  J  J'.  When  the  thread  breaks,  the 
eyelet  K  on  the  frame  H'  descends,  and  its  lower  end  comes  in  contact 
with  the  rods  L';  the  frame  H'  is  thus  oscillated,  and  its  upper  end 
with  the  notches  in  it  moves  to  the  right  and  allows  the  right  hand 
end  of  H  to  descend  The  feed  rollers  are  thus  separated,  and  the 
delivery  of  thread  is  arrested  ;  at  the  same  time  the  rod  P  moves 
downwards  and  causes  the  cone  F  to  be  raised,  with  the  result  t  hat 
the  bobbin  ceases  rotating.  An  additional  apparatus  is  added  in  case 
the  thread  breaks  between  the  fee<l  rollers  and  the  bobbin.  The  eye- 
let O'  is  placed  at  one  end  of  a  lever  R,  which  is  pivoted  at  R'  ;  the 
lever  carries  a  rod  at  the  other  end  which  passes  through  an  eyelet 
in  a  «liding  vertical  rod  in  the  frame  H'.  When  the  thread  breaks, 
the  eyelet  0'  ascends  and  the  other  end  of  the  lever  descends,  and 
the  same  train  of  mechanism  is  put  in  action  as  before.  Three  claims 
are  niade  for  the  frames  HH'and  balanced  lever  R. — No.  8325. 
June  10th,  1887. 


/VnVERTIHEMENTS. 


WANTED 

A  SUB-ENGINEER  capable  of  taking  independent 
charge  of  a  Sub-Division  ;  none  but  men  of  long 
experience,  and  such  as  have  actually  held  charge  of 
Sub- Divisions,  need  apply  to — 

J.  C.  SIRKAR,  C.E., 
Executive  Engineer,  Cashmere  State, 

Srinagar. 

WANTED 

AN  Estimator  for  the  Office  of  the  Executive  Engineer, 
T  i  r  h  u  t  State  Railway,  Mozufferpore.  Salary 
according  to  qualifications.  None  need  apply  who  has 
not  a  thorough  knowledge  of  estimating  and  taking  out 
quantities  from  drawings. 

J.  M.  MONTAGUE, 
(182)  Executive  Engineer. 

NOW   KEAUV. 

fy  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     or 

8o&ntUag>8,  Sollel  Iron  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  K.   HILION.  MKM     INST.  C.E. 

A  kaad7  book  witli  Litho-diagranu  for  «iitinuitinK  and  defining  rapidly. 

CUlk  bound  f  rite  lit.  1-8 

ALL  PUBLISHINO  RIGHTS  EESBRVED. 

To   be  ottiined    of— 

W.  BALL  8e  Oo.,  Govt.  Printers  and  Publishers, 
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Notice. 

TO  CONTRACTORS   AND  OTHERS. 

For  sale  at  the  S.  M.  Railway  Company  Stores 

at  Hubli. 
10  Portable  Engines,  10  H.-P. 
2  Portable  Engines,  12  H.-P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  : — 
5  eight-inch  Centrifugal  Pumps,  "inyincible." 
4  seven-inch  Centrifugal  Pumps,  "invincible." 
16  six-inch  Centrifugal  Pumps,  "  Invincible." 
4  four-inch  Contractors'  Pumps. 
7  six  inch  Contractors'  Pumps. 
1  six-and-a-half-inch  Contractors'  Pump. 
1  eight-and -a -quarter -inch  Contractors'  Pump. 
1  two-and-a-half-inch  Contractors'  Pump. 
The  Portable  Engines  and  Pumps  have  all  been  in  use,  but  they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,   S.   M.  Railway,   Dharwar,  is  pre- 
pared to  receive  offers  for  any  of  the  above. 

They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  Agent  and  Chief  Engineer. 


(173) 


S.  M.  Raihoay-Dhanoar. 


JEYES'  SANITARY  COMPOUNDS 

Thirty-one  Prize  Medals  and   First-class    Certificates 
Gold  Medal,  International  Kxhibitlon,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single  case  of    illness  occurred  amongst  the  Native 

Artisa.ns  employed  in  the  Exhibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  in  various  sized  Packages  to  suit  the  convenience  of  Customers 


Pull  Directions  for  use  supplied  with  every  Package- 


N.B.— One  Gallon  of  Jeyes'    Perfect  Purifier  Fluid   makes   one 
Hundred  Gallons  of  Disinfectant. 

DYCE  NICOL  &  CO., 
(142)  Sole  Agknts,  Calcutta. 

A    GREAT    WANT  SUPPLIED. 
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Jtegistered  14th  October  1878. 

CYLINDER  OIL. 

TTJUNER,  IffORRISOlT  88  Co.,  Calcutta, 

Sole  Agents  -jor  Bengal. 


opo 


STOHEyS  PATOIT! 
SILENT  6ELF0ILINC  TUNKAH  WHEEL 

HORIZONTAL 
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TIRHOOT  STATE    RAILWAY. 


NOTICE. 

TENDERS  are  invited  for  loading  and  unloading  wagons 
at  the  Ganges  Ferry  of  this  Railway.  Forms  of  tende  t 
may  be  obtained  on  application  to  this  office  after  the  10th 
instant.  Tenders  should  be  addressed  to  Manager,  and  be  in 
his  office  not  later  than  noon  on  tlie  1st  September  1888. 
Tenders  must  be  sent  in  on  the  required  form,  or  they  will 
not  be  considered,  and  the  cover  of  same  should  be  super- 
scribed "  Tender  for  Ferry  Contract."  The  Manager  does 
not  bind  himself  to  accept  the  lowest  or  any  tender,  or  to 
give  reasons  for  the  rejection  of  a  tender. 

H.  G.  KUNHARDT,  Capt.,  re., 

Manager,  T.  S.  R. 

MOZUFFERPORE  ;  ) 

The  IQth  August  1888.  )  (177) 


[29]  BOMBAY. 


MACHINERY 

CYLINDER 

ENGINE 


SPINDLE 

B.^TCHING 

LUBRIC.\TING 

Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 


(134) 


OIU 

ays  in  han 

KER    DODS    &   Co.,  81,  Clive  Street. 


E.    T.    a.    BLICTSTD 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE'fe  CO., 

(87)      40,  sti^.a.::m"3D. 

THOMSON  &  MYLNE'S 

PATENT  Sir&AROAlTS    MILLS- 
For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA.    E.  I.    RAILWAY; 

OF  6,  Commercial  Buildings,  Calcutta. 
(103) 

BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarryme 
Mirzapur,  can  supply — 

Flagging       . .  . .                    . .                   . .     Roofing. 

Pillar  Bases  . .  . .                     . .                     . .     Coping. 

And  all  de.^icriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,   MARSHALL  &  CO., 


r«58) 


■  4,  C/iz>e  Ghat  Street,  Calcutta. 
Depot— Sulkea,  Calcutta. 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


These  wheels  are  Noiseless  and  selMiibri^ating,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  them,  are  easily  fixed  in  any  position,  answer  equally  well  as 
vertical  or  Horizontal  wheels,  and  run  perfectly  for  years  without  attention. 


(■54) 


Sole  Agents  for  Madras  :— 

SPBNOEB  &  Co.,  Mouat  Bead,  Madras. 


Materials  of  all 
.sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer, 
Propbietob, 
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BURRAKUR    IRON    WORKS 


Cast-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angus   Smith's  solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  ...  .  • 

Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  SoO  feet  of  water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
Cast-iron  Bends,   Tees   and    Cross    Pieces   for    Pipings  of    ordinary    dimensions  coated    with 

Dr.  Au?us  Smith's  solution  from 
Cast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  ifec,  from  ... 
Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

A^c,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,    Rain-water 

Axle-boxes,    parts  of  machinery  and    other  castings  of  any  description 


5 


Rs.  4-4  per  cwt. 
5-12 


7-0 
5-0 
3-8 


upwards. 


Pipes, 


Water-lifts 
Plouehs 


from  Rs.  35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


At  cheapest  rates. 

At  cheapest  rates. 
45-0  per  ton. 
42-8      „ 
40-0      ,. 


Remarks. —.Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  iTescription  can  be  had  on  application. 

Orders  to  Ik-  aildresseil  to  the  Sitkkintkndknt  from  wliom  any  further  particulars  can  be  ascertained.  (181) 

THE  INDIA  RUBBER.  GDTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  LI, 


GO"VEKr^lVIEPirT 


COPa"TI*,A.CTOR.S, 


MANUFACTURERS  OF 

VULCANIZED     INDIA     RUBBER 

VALVES,  SHEET,  BUFFERS,  SPRING.S,  WASHERS,  WHEEL  TYRES,  CORD,  TUBING  &  DOOR  &  CARRIAGE  MATS 

INDIA    RUBBER    AND     CANVAS    SUCIION    AND     DELIVERY    HOSE, 

ASBESTOS  PACKING,  MILL  BOARD,   AND  WASHERS, 

India  Rubber  and  Canvas  Steam  Packing— Round,  Square,  and  Sheet. 

VULCANIZED     MACHINE    BELTING,     EBONITE    APPLIANCES. 

WATERPROOF    GARMENTS    AND    FABRICS. 

Air  and  "Water  Beds,  Cushions,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 
"WOESS  :-SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CA-LCUTi^   BRANOH: 12,    OOVP^IRNMBNT    PLACE,    HlAuST- 

GODOWNS:— DACRE'S  LANE. 
(168)  Telegraphic  Address—"  SI  LV  ERG  RAY,"    CALCUTTA. 

COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Twenty-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMENT. 

LIFE  DEPARTMENT. 

Premiums  after  deducting 

Premiums  after  deducting 

Re-insurancea              ...    £769,265 

0 

0 

Re-insurancea              ...     £125,559 

0 

0 

Interest          ...               ...    £  19,612 

0 

0 

Interest  and  Dividends  ...    £  45,649 

0 

0 

Loases  after  dedactiag  Re- 

ituorancea  ...               ...    £443,587 

0 

0 

Claims  less  Re-iasurances,    £  79,229 

0 

0 

MARINE  DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £175,118    0    9' 

Interest  ..  ...     £    8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  ...    £138,365    0    0 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss  ..     £  18,545    0    (K 

The  Life  Fund  was  increased  during  the  year  hy  £&@5,648  and  now  amounts  to  o61,070,06i. 

The  Life  Funds  of  tlie  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
CUdnu.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Fundi  (over  £1,400,000)  and' 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  teat  Df  time,  thereby  in  conjunctioO' 
with  the  ample  Funds  affording  absolute  security  to  the  assured. 

The  Totol  Funds  and  property  in  hand  on  Slst  December  1887  stood  at  £2,613,059. 


(39) 


C   H.  OG BOURNE,  Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 


FJE2.X3JE: 


OIVE     JK.TyXJUmTHTl.ATTOTiS. 


Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections:— 

J.  H.  Apjoiin,  E.SQ.,  Suporintending  Engineer,  Kidderpore  Dock  Works,    says  : — ■ 

"  Mr.  McKennic'a  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,   or  only  Srds 
of  the  impurity  allowed  ;  there  can  Ijo  no  question  l>ut  that  it  is  of  very  superior  quality." 

Paul  Dejoux,  E8<j.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 
"It  is  the  best  Ohooting  Lime  imported  into  Calcutta." 

James  Kimber,  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  : — 

"It  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure  in  certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 

0.  A.  Mills,  Esq.,  Executive  Engineer,  P.  W.  D.,  2nd  Calcutta  Division,  says  : — 
The  Ohooting   Lime   manufactured   by  Messrs.  Burn  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  have  used  it  in 
the  construction  of  many  public  buildings  and  have  been  thoroughly  satisfied  with  it." 

K.B.— Our  Lime  was  used  throuffliout  all  the  lUver  "Works  of  tlie  Oalcntta  Fort  Oommlssloners. 
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7,  Hastings  Street,  or  Raneegunge, 
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^oticts. 


The  Office  of  Publication  of  in&ian  CSngineeiiiig  is  at  the  "  Star 
Press,"  19,  Loll  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  bearing  upon 
literary  vmtters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concei-7i- 
ing  subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Quarterly, 
Rs.  4 


Strins  o{  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  Rs.  12     ...     Rs.  7 

Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exoliange 
and  postage  added. 
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LONDON,— D.  J.  Keymer  &  Co.,  Whitefriar's  Street. 

NEW  YORK. — The  SciENTinc  Publishing  Co.,  27,  Park  Place. 

ROME.— LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 
CHINA  AND  JAPAN. — Lane,    Crawford  &  Co.,  Hong-Kong, 

Shanghai,  and  Yokohama. 
JAYA.— G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA. — Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  Charges  for  JSCdutrtisennents. 

One  Page.  Halt  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Page. 

Rs.  60     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10      ...      Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

"Artesian  Borings  in  tlie  Sunderbunds." 

As  the  issues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  Rs,  2  per  copy Cash, 
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THE  VACUUM  AUTOMATIC  BRAKE. 
Since  the  birth  of  Railways  and  gradual  increase  in  the 
.speeds   of  the   various   trains   rendered  necessary  by  the 
demands   of   progressive   trade    and    accession    in    the 
ranks  of  the  travelling  public,  there  has  been  a  solicitous 
desire  on  the  part  of  owners  and  administrators   of  Rail- 
ways to   minimise  the  risks  inseparably  connected  with 
rapid  travelling.     To   this   end   there   has  been   a  har- 
monious co-operation  on  the  part  of  the  inventive  mecha- 
nic, the  Engineers  and  others  concerned  ;  and  the  various 
evolutionary   phases  which   the   controlling  power — the 
brake — has  passed   through  are  worthy  of  attention  and 
study.     From  the  simple   hand  lever   brake,  applied   to 
the  fore  and  aft  of  a  train,  to  the  most  complicated  West- 
inghouse  applied   continuously  to  the  whole,  is  metamor- 
phoses  which    would   prove  an  interesting  subject  to  the 
student  of  comparative  mechanics.     It  is  well  known  how 
the  present  rude  appliance — the  screw  brake— on  Indian 
Railways  (perhaps  with  one   small   exception)  invariably 
proves  inadequate  in  cases  of  emergency  and  imminent 
danger.     The  break-away   train  has  been  found  uncon- 
trollable  by  the     present    method,    and    in    emergent 
cases   the    power  available    has     proved   too   small   to 
overcome  the    momentum  of    a    running   train — hence 
the    many   accidents   which    have   wrecked    trains    and 
caused  serious  loss  to  life  and  property.     To  reduce  this, 
as  much  as  to   raise   the  confidence  of  the   public  in  the 
comparative   safety  of  Railway  travelling,  attention  has 
been  riveted  of  late  years  to   the   improvement   of  the 
rough  primitive  brake,— the  perfection  of  which  is  now 
presented  to  us  in   the  "  Vacuum,"  which  i.s  destined  to 
supersede  all  other  in  process  of  time.     The   simple  lever 
brake,  the   screw  brake,   the   compressed   air  brake,   the 
chain  brake,  and  the  hydraulic  brake   have   each  been  in 
its  turn   tried   and    found   wanting.     The  supporters  of 
each    system    naturally    considered    the   superiority    of 
their  system  unquestionable,  and  in  course  of  time  the 
battle    of    the    '  brake'   ended   in   the    crystal isation   of 
the  fact  that  no  other  brake  could  claim   a   higher   place 
in    the     estimation    of    the    public    and    in    mechanical 
art  than  the  '  Vacuum,'  which  is  now    largely    introduced 
in    England,    Ireland,    France   and    other     Continental 
countries,  in   Australia  and  elsewhere.     After  many  years 
of  trials  on  the  leading  English  lines  of  the  various  sys- 
tems, the  palm  has  been  given  to  that  of  the  Vacuum  Auto- 
matic Brake  Company.     Wherever  the  Vacuum  brake  has 
been  introduced,  the  result  has  been  most  satisfactory,  and 
its  superiority  to  others  recognised.     In  Australia  it   has 
had  a  trial  side  by  side  with  the  Westinghousc,  leading  to 
the  adoption   generally  of  the  former.     Here  in  India  for 
the  first  time  the  passenger  trains  on  the  Ghat  section  of 
the   Bolan    Railway — constituting  the  only  instance   re- 
ferred to  by  us— are  fitted  with  the  Continuous  Automatic 
Brakes,  which  have  been  found  to  be  preferable   to   the 
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sdentific  Wcstinghouse  pressure  brake  which  had  been 
first  tried.  The  disadvantage  of  this  latter  brake  for 
working  long  inclines  lies  in  the  fact  that  it  cannot 
be  apjAifd  gixiduallif  so  as  to  enable  the  driver 
to  have  complete  control  of  his  train,  and  increase  or 
leasen  the  speed  according  to  his  pleasure.  Its  action  is 
too  sudden,  and  it  has  the  effect  of  bringing  the  train  to 
an  absolute  stop.  On  the  other  hand,  the  Vacuum  brake 
admits  of  the  application  of  any  degree  of  pressure  ; 
its  mechanism  is  more  simple  and  Utss  liable  to  get  out 
.  of  order  than  that  of  the  pressure  brake,  and  the  Vacuum 
tends  to  keep  the  Joints  tUjId,  while  the  tendency  of  the 
pressure  is  to  make  them  leak  or  burst. 

We  therefore  rind  that  unprejudiced  opinion  here  and 
elsewhere  tends  to  shew  that  for  simplicity  of  construc- 
tion, rapid  or  gradual  action,  efficiency,  reliability  and  low 
cost  of  maintenance,  no  other  known  continuous  brake 
applied  to  the  whole  length  of  a  train,  easily  operated 
or  controlled,  can,  without  contradiction,  claim  a  higher 
merit  than  that  we  are  writing  about,  viz.,  the  "  Vacuum 
Automatic  Brake" — a  brief  notice  of  which  will,  wo  trust, 
prove  interesting  to  our  readers.  The  assemblage  of  parts 
which  constitute  the  brake  consist  of  the  brake  blocks 
proper,  levers,  pistons  and  cylinders,  and  an  ejector.  This 
brake  stops  the  train  by  the  application  of  brake  blocks 
.  to  the  tyres  in  the  same  manner  as  the  ordinary  hand 
brake.  The  levers  which  operate  the  blocks  arc  moved  by 
a  piston  working  in  a  cylinder,  which  piston  derives  its 
power  from  the  pressure  of  t/ie  atmosphere.  The  appli- 
cation being  continuous,  each  vehicle  carries  its  own 
brake  cylinder,  all  of  which  cylinders  are  connected  to 
one  pipe  running  from  end  to  end  of  the  train,  and  it  is 
through  this  pipe  that  the  action  of  the  brake  cylinders 
is  controlled.  An  ejector  placed  upon  the  engine 
exhausts  the  air  of  the  continuous  pipe  and  cylinder. 
The  brake  is  applied  by  the  admission  of  air  into  the 
train  pipe,  and  relea.sed  by  the  withdrawal  of  the  same 
through  the  ejector.  The  brake  can  be  applied  by  the 
guard,  and  is  self-acting  in  the  case  of  an  accidental 
parting  of  the  train,  or  any  damage  happening  to  the 
brake  itself  It  Lb  instantaneous  in  its  action,  and  can  be 
regulat<5d  to  a  nicety  for  easy  slips,  or  to  control  the 
train  on  an  incline.  The  advantages  claimed  for  it  are 
less  atnwspheric  air  required ;  it  is  direct  acting ;  instan- 
taneous in  its  action ;  can  be  applied  to  any  number  of 
carriages ;  it  can  be  applied  any  number  of  times  in  rapid 
succeasion  without  diminishing  its  power,  unlike  the  com- 
pressed air  brake,  which  loses  its  power  completely  after 
a  few  successive  applications;  simplicity  in  the  valve 
arrangement,  the  pressure  on  the  blocks  ranging  from  the 
variable  to  the  full  power  for  instantaneous  action  ; 
joints  are  efficiently  tight  from  the  fact  of  the  pressure 
in  all  cases  being  external ;  there  is  no  tendency  to  buret 
the  connecting  hose,  as  Ls  the  case  with  the  co<m- 
freased  air  brake ;  economy  in  the  use  of  steam ;  no 
frictional  surfaces ;  no  lubrication  required  ;  working  not 
aflfected  by  dust  or  frost ;  no  dangerous  cocks  ;  it  is 
antomatic  or  self-appljdng ;  it  can  be  applied  slowly  to 
prevent  skidding  or  "  jerky"  and  unpleasant  stopping ;  and 


when  running  with  pilot  engine  no  special  instructions  are 
required,  and  both  drivei-s  can  use  the  bi'ake,  unlike  in  the 
case  of  the  compressed  air  brake,  in  which  such  instructions 
arc  necessary. 

From  the  foregoing  it  will  appear  that  this  is  virtually 
"  Nature's  Brake,"  and  there  is  complete  compliance  with 
the  Board  of  Trade  requirements.  As  to  its  performance, 
we  rind  that  the  Returns  from  the  Board  of  Trade,  speak 
volumes  in  favor  of  the  Vacuum  automatic  brake, 
and  we  are  surprised  that,  with  the  exception  of  the 
instance  alluded  to  by  us,  no  other  Railway  Company 
or  management  in  India  has  thought  it  proper  or  more 
economical  in  the  working  and  prevention  of  accidents 
to  introduce  and  adopt  this  brake.  The  East  Indian 
Railway  should,  we  think,  be  the  first  to  move  in  this 
direction,  as  the  exigencies  of  the  times  make  it 
imperative  that  life  and  property  should  be  protected  from 
preventible  accidents  with  scrupulous  care  and  solicitude, 
and  the  running  of  the  1,000-ton  trains  indicates  condi- 
tions which  contribiite  largely  to  the  increase  rather 
than  decrease  of  accidents.  We  think  that  the  Govern- 
ment of  India  should  take  this  matter  of  continuous 
brakes  into  serious  consideration,  and  following  up  the 
good  example  set  at  home  and  abroad,  should  insist  upon 
all  Railways  adopting  the  brake. 


CALCUTTA  PORT  COMMISSION. 
The  Administration  Report  of  the  Commissioners  for 
Making  Improvements  in  the  Port  of  Calcutta  for  1887-88 
is  a  lucid,  carefully  compiled,  document  which  leaves 
scarcely  anything  to  be  desired  on  the  score  of  completeness. 
The  reader  is  not  embarassed  with  mere  dry  statistics,  and 
sufficient  explanation  is  given  in  the  letter-press  to  make 
them  comprehensible  even  to  the  uninitiated  in  these 
matters.  Of  course,  the  largest  works  executed  during  the 
year  were  in  connection  with  the  Kidderpore  Docks,  and 
considerable  progress  has  been  made  commensurate  with 
the  expenditure.  The  total  amount  expended  up  to  31st 
March  1888  was  Rs.  84,58,536,  or  37  per  cent,  of  the 
total  estimated  cost,  which  amounts  to  Rs.  2,27,59,660  ; 
and  to  the  end  of  June  last  it  was  Rs.  97,19,127,  of  which 
Rs.  73,57,199  were  for  works,  and  Rs.  23,61,928  for  land. 
The  per  centages  of  the  whole  quantity  of  the  two  lead- 
ing items  of  work  done  are  earthwork  31 '7  per  cent, 
and  brick  work  303  per  cent.  The  works  already  executed 
are  chiefly  in  foundation,  and  the  most  expensive ;  therefore 
the  general  agreement  between  work  done,  and  expenditure 
incurred,  may  be  considered  satisfactory.  Of  course  in  a 
limited  area  where  a  large  number  of  native  laborers  are 
located  sanitation  should  be  the  principal  concern  of  the 
authorities,  and  we  are  glad  to  note  that  it  was  looked  after 
in  an  efficient  manner.  In  1886-87  the  number  of  deaths 
from  cholera  was  62,  the  average  number  of  coolies 
employed  was  4,350,  or  at  the  rate  of  14.2  per  mille ;  but 
in  the  year  under  review  there  were  only  59  deaths 
amongst  an  average  daily  attendance  of  7,327  or  8  per 
mille,  or  slightly  over  half  the  rate  of  mortality  which 
obtained  in  the  previous  year. 
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The  expenditure  on  new  works  in  progress  other  than 
the  Dock-works  amounted  during  the  year  to  Rs.  6,03,257. 
Upon  the  new  Tea  Warehouse  the  sum  of  Rs.  2,06,662  was 
expended,  and  that  at  the  Petroleum  Wharf  Rs.  46,701, 
for  the  better  protection  of  the  oil  cargoes  stored 
there.  This  was  done  on  the  complaint  of  the  merchants 
that  the  sheds  were  not  enclosed  in  any  way,  and  their 
goods  were  exposed  to  the  mercy  of  the  weather. 

In  the  expenditure  on  new  works  on  the  Inland  Vessels 
Wharves,  Rs.  50,365  was  made  over  to  Government  for 
the  Chaudpal  Ghat  site,  and  R.s.  20,427  was  spent  upon 
the  Moribund  House  at  Kassy  Hitter's  Ghkt.  The  only 
other  work  of  importance  included  in  the  list  of  new 
works  iu  progress  during  1887-88  was  the  construction 
ofa  new  Light  Vessel  which  cost  Rs.  2,37,121.  The  total 
cost  of  the  ship,  fitted  by  Messrs.  Chance  Brothers,  with 
a  new  lantern,  and  all  the  latest  improvements  had  been 
down  to  March  1888,  Rs.  2,59,134,  as  compared  with 
Rs.  273,000,  the  estimated  amount,  and  Rs.  2,74,934,  the 
cost  of  the  last  Light  Ship  constructed  for  the  Commis- 
sioners. 

The  total  earnings  under  the  head  of '  Jetties  '  exceeded 
those  of  the  previous  year  by  Rs.  1,33,585.  The  discharge 
and  loading  of  vessels  at  the  Jetties  contributed 
Rs.  32,314  of  that  sum  ;  the  receipts  both  from  imports 
and  exports  having  been  in  excess  of  the  previous  year. 
During  1887-88  the  number  of  vessels  which  arrived  at  the 
Budge  Budge  wharf  was  40,  and  the  number  of  10-gallon 
cases  of  oil  brought  by  these  vessels  was  2,474,240.  The 
shed  accommodation  brought  a  considerable  additional  in- 
come in  the  rent  returns.  The  total  income  from  the  wharf 
amounted  to  Rs.  1,16,529,  as  compared  with  Rs.  49,823, 
the  income  of  the  eight  months  from  August  1886  to 
March  1887.  The  following  figures  will  shew  how  the  oil 
trade  has  increased  during  the  last  few  years  ;  from  1878- 
79  to  1885-86  the  number  of  10-gallou  cases  brought  to 
Calcutta  annually  averaged  737,337  ;  in  1885-86  the 
number  was  1,070,943 ;  in  1886-87  it  was  1,614,300,  and 
last  year,  as  shewn  above,  it  was  2,474,240. 

The  new  Tea  Warehouse  is  another  successful  venture 
of  the  Port  Commissioners,  and  the  wonder  is  it  was  not 
thought  of  earlier.  It  would  have  been  still  more 
successful  but  for  the  obstinacy  of  the  Tea  Traders'  Associ- 
ation, who  wished  the  Port  Commissioners  to  give  a 
guarantee  that  the  charge  advertised  for  the  use  of  the 
Warehouse  should  not  be  increased.  The  Port  Commission- 
ers, while  declining  to  comply  with  the  request,  directed 
attention  to  the  fact  that  it  was  their  policy  to  reduce, 
and  in  no  case  to  increase  the  charges  ;  especially  if  all 
the  teas  passing  through  the  port  were  warehoused  in  the 
new  premises,  the  rates  in  the  schedule  would  be  more  than 
sufficient  to  cover  all  charges,  and  might  possibly  admit 
of  a  reduction.  The  Warehouse  was  available  for  traffic 
from  August  1887,  and  from  that  date  until  the  end  of 
larch  1888  the  number  of  chests  warehoused  was 
185,543,  or  about  one-fifth  of  the  season's  crops,  although 
iree  months  of  the  .seasorj  had  passed  before  the  tea 
Buld  be  accommodated.  The  total  income  derived  from 
de  Warehouse  during  the  eight  months  was   Rs.  32,646, 


and  the  working  expenses  to  Rs.  12,793,  leaving  Rs.  19,853 
available  towards  meeting  interest  and  sinking  fund  on  the 
capital  invested.  In  the  same  way  there  are  shewn  in- 
creases in  all  departments,  and  we  will  conclude  by  observ- 
ing that  from  the  statement  of  the  ordinary  income  and 
expenditure  it  appears  that  the  increase  in  income  over 
that  of  the  previous  year  is  Rs.  2,85,139,  while  the  in- 
crease in  expenditure  is  Rs.  2,22,587 ;  this,  however, 
is  due  to  the  fact  that  during  1887-88  Rs.  1,20,000  have 
been  taken  from  surplus  revenue  for  credit  of  Porb 
Approaches  Depreciation  Fund  Account  so  as  to  pay  for 
the  new  Light  Vessel  mentioned  above. 


THE  CACHAR-CHITTAGONG  RAILWAY. 

Since  everybody  wants  a  Railway  through  Cachar 
and  Assam  to  Chittagong,  its  undertaking,  sooner 
or  later,  is  a  surety,  a  hope  a  little  deferred.  Chambers 
of  Commerce  and  Trades'  Associations,  English  and 
Indian,  are  in  favor  of  it.  Mr.  Lyall,  Commissioner  of 
the  Chittagong  Division,  is,  the  Dacca  paper  says, 
"  strongly  impressed  with  the  importance  to  Chittagong  " 
of  having  the  line  constructed.  Sir  Steuart  Bayley  thinks 
there  can  be  no  doubt  that  such  a  Railway  would  facilitate 
trade,  and  greatly  augment  Chittagong's  wealth.  The 
irrepressible  "draw  back"  hindering  progress  in  this 
instance  is  want  of  capital.  We  venture  to  hope 
that  the  preponderance  of  opinion  arrayed  against  this 
shortcoming  will  soon  lead  to  its  dislodgment.  Probably 
— naturally  enough — Lord  Dufferin  does  not  care  to  incur 
the  responsibility  of  borrowing  money  for  the  purpose, 
jugt  at  the  close  of  his  Viceroyalty,  and  when  the  rupee 
is  not  worth  much  more  than  a  shilling.  But  his  successor 
will  be  hampered  by  no  such  doubts  or  scruples.  He  is 
understood  to  be  anxious  in  every  way  possible  to  develope 
the  industries  and  resources  of  the  country  he  is  coming 
to  govern ;  his  Canadian  experience  has  given  him 
practical,  judicious  insight  into  the  values  and  uses  of 
Railways ;  and  he  has  proved  himself  too  sensible  a  man 
to  be  either  misled  or  frightened  by  false  definitions  of 
economy.  No  man  knows  better  that  a  paying  Railway 
through  an  undeveloped  and  resourceful  line  of  country 
is  one  of  the  best  economies  possible  to  a  Government 
struggling  with  financial  pressure ;  that  pledging  the 
public  credit  with  view  to  construction  of  such  a  line  is 
a  measure  that  commends  itself  to  business  instincts  as 
well  as  gubernatorial  duty.  And  there  is  fair  room  for 
supposition  that  the  money  required  could  bo  raised 
without  much  difficulty,  and  at  a  cheap  rate,  in  London, 
where  just  now  money  is  plentiful,  and  much  of  it  lying 
idle.  Borrowing  for  a  Railway  might  possibly  entail  a 
howl  from  one  or  two  Native  papers  that  make  a  living 
out  of  the  invention  of  grievances.  It  would  by  no  means 
follow  though  as  a  necessary  consequence  that  Native 
opinion  was  opposed  to  the  loan.  We  do  not  think  it 
would  be.  Contrariwise,  rather,  we  believe  that  the 
money  could  easily  be  raised  in  India — nay  then,  in  the 
provinces  to  be  opened  out  by  the  line 
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The  Delhi-Kotri  Survev.— Mr.  Horace  Bell,  late 
Manager  of  the  Tirhoot  SUte  Railway,  now  at  home,  has 
amnged  to  sacrifice  a  portion  of  his  leave  in  order  to 
wuduct  the  projected  Delhi-Kotri  survey. 

New  Public  Offices,  Chittagong.— We  learn  that 
Mr.  W.  Phillips.  Sub-Engineer  in  the  P.  W.  D.,  whose 
services  have  been  at  the  disposal  of  the  Kashmir  State 
for  the  last  three  years,  is  likely  to  go  as  Sub-Divisional 
Officer  in  charge  of  this  important  building. 

HivDu  Hostel,  Calcutta. — We  arc  informed  that  this 
institution  is  to  be  opened  for  the  benefit  of  students 
after  the  October  vaciition— at  what  fees  we  are  not  told. 
The  question  of  the  addition  of  an  upper  story  is  deferred 
until  the  demand  for  such  accommodation  justifies  the 
expenditure  of  more  money. 

Protection  against  Malaria. — The  date  tree  is 
est.ablishing  for  itself  a  valuable  snnitary  reputation.  It 
feeds  off  malaria,  its  modern  disciples  say,  and  they  cite 
Bussomh  in  support  of  this  opinion.  Date  palms  there 
are  said  to  have  completely  eradicated  malarious  fever, 
and   its   unpleasant  sequelse. 

Khatmandu  Water- Works. — We  learn  that  after^ 
all  Mr.  Fennimore  is  likely  to  go  to  Nepul  in  connection 
with  the  Khatmandu  Water- Works.  The  difficulty  has 
been  tided  over,  and  Mr.  Fennimore  will  receive  suitable 
remuneration  from  the  Nepalese  Durbar  while  he  will  be 
engaged  on  this  special   work. 

Mr.  Rienzi  Walton.— Advices  by  the  last  mail  give 
favorable  reports  of  the  health  of  Mr.  Rienzi  Waltm, 
Executive  Engineer,  Bombay  Municipality,  who  went 
home  at  the  beginning  of  the  year  in  a  very  critical 
state  of  health,  and  had  a  long  subsequent  confinement 
at  home  from  the  after  effects  of  the  typhoid  fever. 

Military  Works  Departmext. — It  has  been  decided 
that  officers  and  subordinates  of  this  Department  shall 
continue,  as  heretofore,  to  be  subject  to  civil  leave  rules 
as  regards  privilege  leave,  and  to  military  leave  ndes  for 
other  kinds  of  leave.  It  is  said  that  much  inconvenience 
would  be  experienced  if  the  privilege  leave  of  the  officers 
is  granted  under  military  rules. 

Madras  Drainage  Works  :  Another  Loan.— Govern- 
ment have  accorded  their  sanction  to  the  Municipal 
Commissioners  of  Madras  raising  a  further  Debenture 
loan  of  one-and-a-half  lakhs  in  the  current  official  year 
for  the  drainage  works  of  Black  Town.  The  loan  is  to 
be  repaid  by  an  annual  sinking  fund  payment  of  Rs.  990, 
accumulating  at  compound  interest  at  4  per  cent,  per 
annum. 

Meteorological  Information. — Might  we  suggest  the 
pnqxiration  of  a  small  hand-book  of  meteorological  facts 
and figures^-condensedinto  a smalland  "get-at-able  "  form? 
Th'.-re  are  many  occasions  when  such  facts  and  figures 
are  wanted,  and  they  can  only  be  got  at  by  wading 
thr»ugh  tables  ujwn  tables  of  observations, — an  effort 
which  most  busy  men  have  neither  the  time  nor  the 
spare  energy  for. 

Indian  Cotton  Manufactures. — The  Indian 
Da'dif  KewH  says  that  if  local  industries  are  ever  to 
displiice,  in  any  material  degree,  the  call  from  India  on 
foreign  nations  for  manufactured  goods,  and  lyro  tanto 
augment  the  requirements  for  silver,  or  its  representa- 
tive, in  adjustment  of   the  balance   of  trade,   the    large 


investments  of  the  la-st  few  years  in  cotton  mills  cannot 
fail    to    e.xcite  attention. 

Opening  of  the  Melbourne  Exhibition. — The  Cen- 
tennial International  Exhibition,  held  to  commemorate 
the  centenary  of  British  settlement  in  Australia,  and  to 
demonstrate  the  results  of  a  century's  progress  in  art, 
manut'actnros,  and  industry,  was  opened  on  1st  August, 
by  His  Excellency  the  Governor,  in  the  presence  of  a  vast 
and  representative  assemblage,  and  amid  many  manifest- 
ations of  popular  rejoicing. 

An  IiiuiG.vrioN  Project. — Colonel  Bowen,  u.E.,  the 
Chief  Engineer  of  the  Mysore  P.  W.  D.,  is  at  present 
making  aiTangements  for  the  commencement  of  the 
Borankimedy  dam,  across  a  gorge  in  the  hills  of  tho 
Tumkur  District,  for  an  irrigation  reservoir,  the  execution 
of  which  has  been  sanctioned  by  the  Mysore  Government  at 
a  cost  of  over  three  lakhs  of  rupees.  The  dam  will  be 
the  largest  irrigation  work  in  the  province. 

Pultah  Water- Works  Extension. — The  new  engines 
pumps,  settling  tanks  and  filters  at  Pultah  are  now  at 
work,  and  the  water  at  present  used  by  people  in  Calcutta 
is  supplied  from  these  new  works.  It  is  an  interesting 
excursion  either  by  rail  or  river  to  visit  these  works,  and 
both  Mr.  Price,  the  Superintendent,  and  Mr.  Collard,  the 
Engineer  from  Messrs.  Fawcett  and  Preston,  are  known 
to  give  visitors  every   reason  for  gi-atification. 

The  Extension  of  the  Kandahar  Railway. — The 
tunnel  through  the  Khojak  mountain  is  progressing  fast 
and  will,  when  ready,  be  about  five  miles  long.  English 
miners  are  working  in  it  ;  and  on  tho  Quetta  side  it  may 
now  be  safely  entered  and  traversed  to  a  distance  of  800 
feet.  The  shaft  has  been  dug  out  to  a  depth  of  280  feet, 
and  requires  to  be  carried  60  or  70  feet  deeper  before  it 
will  be  on  a  level  with  the  main  line  of  the  tunnel. 

Goldfields  OF  Siam. — With  a  capital  of  £250,000  in 
shares  of  £1  each,  a  company  is  formed  for  the  purpose 
of  acquiring  concessions  for  working  the  goldfields  of 
Bang-taphan,  Siam,  comprising  both  alluvial  deposits  and 
quartz  reef  These  goldfields  are  situated  in  the  Malay 
Peninsula,  between  11  dog.  and  12  deg.  north  latitude 
north  of  Singapore,  about  170  miles  by  sea  from  Bangkok, 
and  12  miles  from  the  sea  coast,  where  there  is  a  good 
harbour. 

Reductions  in  the  P.  W.  D. — The  proposed  scheme  for 
the  reduction  of  the  establishment  of  the  Public  Works 
Department  has  yet  to  go  before  the  Secretary  of  State. 
Some  little  time  is  therefore  likely  to  elapse  before  the 
officers  affected  by  it  can  he  communicated  with.  The 
reductions  proposed  are  to  be  compulsory,  and  will  not 
take  the  form  of  an  inducement  to  retire  in  the  shape  of 
specially  favourable  terms,  which  those  affected  may  reject 
or  accept. 

Returning  from  Beluchlstan. — We  learn  that  Messrs. 
Rushton  and  Starkey,  Assistant  Engineers,  who  were 
temporarily  transferred  to  Beluchistan,  are  likely  to 
return  to  Bengal  very  shortly.  Mr.  W.  H.  King,  Exe- 
cutive Engineer,  and  Mr.  H.  Green,  Assistant  Engineer, 
have  already  come  back:  of  Mr.  Hoernle  wehave  made 
special  mention  ;  and  Mr.  J.  D.  Da  vies.  Executive  Engi- 
neer, has  been  transferred  to  Madras — a  step  against 
which  we  hear  he  has  appealed. 

A  Hindu  well  to  the  Front. — We  are  glad  to  hear 
that  Baboo  Debendro  Nauth  MuUick,  winner  of  the  Gil- 
christ scholarship  two  years  ago,  has  won  further  educa- 
tional honors  in  London,  having  secured  at  the   London 
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University  a  £50  Exhibition  of  the  Cloth  workers'  Company, 
a  first  prize  in  experimental  physics,  and  elementary 
mechanics,  and  a  silver  medal  in  chemistry.  Sec  itur  ad 
astra.  Baboo  Debendro  Xauth  Mullick  promises  to  be 
an  ornament  to  the  profession  of  Engineering. 

Journalistic  Rectitude. — We  commend  the  follow- 
ing excerpt  from  the  Morning  Post  to  the  attention  of 
the  Pioneer  : — "  2%e  Tivies  of  India  states  that  it  has 
been  sounded  with  the  view  to  becoming  the  official 
organ  of  the  Government  of  India,  but  '  our  reply  was 
so  clear  and  distinct  a  negative  as  to  admit  of  no  mis- 
conception.' Does  this  mean  that  the  Government  is 
wearied  of  the  journal  that  at  present  does  duty  as  the 
administrative  broom  ?  It  looks  extremely  like  it." 

Simla  Fine  Arts  Exhibition. — The  Fine  Arts  Ex- 
hibition was  opened  on  the  1st  instant  by  Sir  Charles 
Elliott  in  the  presence  of  the  Viceroy,  Lady  Dufferin, 
the  Lieutenant-Governor  and  Lady  Lyall,  and  a  consider- 
able number  of  the  general  public.  Sir  Charles  Elliott, 
in  his  opening  address,  said  that  the  water-colours  were 
203  against  125.  They  might  congratulate  themselves 
on  this  increase,  particularly  as  last  year  several  profes- 
sional artists  exhibited,  whereas  there  were  none  on  this 
occasion. 

Railway  Brakes. — The  Englishman  writes  : — One 
of  the  chief  questions  which  will  come  before  the  Railway 
Conference  at  Simla  is  the  use  of  brakes  on  Indian  Railways. 
At  present  the  Railways  in  this  country  are  not  provided 
with  any  special  system  of  brakes,  such  as  is  in  operation  on 
almost  every  European  line.  Our  Railways  depend  entirely 
on  hand-power  brakes  applied  on  the  engines  and  brake- 
vans,  but  by  way  of  practical  experiment  three  systems 
of  more  efficient  brake-power  are  shortly  to  be  tried  at 
Umballa. 

Caoutchouc. — Since  the  annexation  of  Upper  Burma 
the  trade  in  this  product  has  greatly  increased,  the  value 
of  exports  having  been  in  1885-86  Rs.  35,052,  in  1886-87 
Rs.  1,54,824,  and  in  the  year  under  review  Rs.  4,56,681, 
while  the  quantities  have  been  359  cwts.,  1,216  cwts.,  and 
2,968  cwts.  in  the  three  years.  The  monopoly  is  now  in 
the  hands  of  a  firm  of  Rangoon  and  Bhamo  Chinamen, 
who  have  secured  it  from  Government.  This  firm  is  now 
working  systematically  and  sending  down  larger  supplies 
than  were  hitherto  available. 

Madras  Harbour  Works. — The  London  Engineer 
says : — "It  has  recently  leaked  out  that  the  foundation  of 
pierre  perdue  on  which  the  new  breakwaters  were  founded 
was  composed  of  laterite,  that  material  being  adopted  in 
opposition  to  the  Engineer's  views  and  representations, 
who  desired  that  granite  only  should  be  used.  To  those 
who  know  the  nature  of  laterite,  it  can  now  be  no  surprise 
that  the  works  came  to  the  almost  ruinous  grief  that 
they  did  during  the  cyclone  of  1881."  But  our  articles 
on  the  Madras  Harbour  demonstrated  this  some  four- 
teen months  ago. 

Advance  Kurrachee. — Mr.  Eduljee  Dinshaw  has  it 
in  contemplation  to  establish  a  spinning  and  weaving 
industry  in  Kurrachee,  upon  which  he  is  prepared  to 
embark  a  capital  of  ten  lakhs  of  rupees.  He  calcu- 
lates that  the  enterprise  will  at  first  afford  employ- 
ment to  between  1,200  and  1,500  operatives,  and  in 
view  of  it  being  a  pioneer  industry,  he  has  applied 
to  the  Municipality  for  certain  concessions,  which,  the 
Municipality  has  received,  or  is  expected  to  receive,  with 


favour.     There   can  be   little,  if  any,  question  that  great 
advantage  will  accrue  to  Kurrachee  if  the  project  prospers. 

Inspectorship  ok  Local  Works,  Bhagalpub. — 
Rumor  has  it  that  Mr.  O.  Hoernle,  Executive  Engineer, 
whose  services  were  lent  to  the  Government  of  India 
for  special  duty  in  Beluchistan,  is  likely  to  be  appointed 
to  this  post  on  his  return  to  the  province.  We  have 
reason  to  believe,  however,  that  there  is  some  foundatipn 
in  a  later  rumor  to  the  effect  that  he  has  applied  for 
two  years'  leave  under  the  special  rules  lately  offered  to 
the  P.  W.  Department.  Should  this  be  the  case,  we  may 
again  point  to  Mr.  C.  A.  Mills's  claims,  unless  Govern- 
ment considers  he  is  too  well  placed  in  Chittagong  to  be 
transferred  yet. 

Underground  Telephone  Wires. — A  Correspondent 
writes  :  I  have  sent  you  to-day  a  copy  of  the  Melbourne 
A  rgua,  containing  an  account  of  a  trial  on  a  large  scale 
of  Mr.  James'  patent  telephone  wire  conduit.  You  may 
remember  I  sent  you  a  short  account  of  this  from  Aus- 
tralia last  year.  The  test  seems  to  have  been  a  very 
good  one,  and  I  hope  you  will  be  able  to  make  some  use 
of  the  paper.  We  are  sorry  that  we  have  no  room  for 
extracts.  But  we  think  that  the  extension  of  the  tele- 
phone system  in  large  cities  should  force  the  attention  of 
their  authorities  to  the  necessity  of  providing  some  other 
means  of  carrying  the  wires  than  upon  poles  placed  along 
the  streets. 

Satisfactory  Progress. — The  Bengal-Nagpur  Rail- 
way Staff  are  pushing  on  their  work  with  a  will.  The  old 
metre-gauge  line  of  150  miles,  from  Nagpur  to  Raj 
Nandgaon,  will  be  opened  on  the  standard  gauge  during 
October,  and  at  the  same  time  the  extension  to  Raipur, 
40  miles.  At  the  commencement  of  next  year,  it  is  hoped 
that  65  miles  additional,  to  Bilaspur,  will  be  ready,  and 
perhaps  yet  another  50  miles  at  the  Bengal  end.  What 
the  line  wants,  however,  what  the  Central  Provinces 
particularly  want,  is  feeders.  Both  material  and  money 
are  being  found  for  these  by  the  Supreme  and  Local 
Governments,  and  some  60  miles  of  such  feeders,  in  thei 
Balaghat  direction,  are  now  being  estimated  for. 

Bombay  Water-Supply. — As  already  announced,  the 
Town  Council,  at  their  last  meeting  (22nd  August), 
decided  to  refer  the  whole  of  the  papers  on  the 
subject  of  leakage  of  Service  Reservoirs  and  proposed 
remedial  measures  ;  improvements  and  extensions 
of  filters  to  a  Sub-Committee  for  report.  We  now 
hear  that  the  Committee  is  composed  of  Sir  Henry 
Morland,  Assoc.  Inst.  c.E.,  Lieutenant- Colonel  Mere- 
wether,  R.E.,  Major  H.  0.  Selby,  R.E.,  Surgeon-Major 
G.  Waters.  We  also  learn  from  another  source  that  the 
Tulsi  Lake  of  these  (Bombay)  works  began  to  overflow  on 
the  21st  August.  At  Vehar  the  rainfall  is  much  less 
than  last  year,  and  the  lake  is  not  yet  full,  requiring 
about  1,500  million    gallons  to  secure  that  result. 

Railroad  Gauges  in  Various  Countries. — Asia: 
In  British  India  about  two-thirds  of  the  total  mileage 
are  laid  with  the  5ft.  6in.  gauge  and  the  balance  in  five 
different  gauges,  varying  from  2  to  4ft.,  the  longer 
mileage  being  represented  by  the  3ft.  3|in.  gauge.  On 
the  Island  of  Ceylon  it  is  5ft.  6in.  The  Russian  Trans- 
Caucasian  Railways  have  adopted  the  Russian  standard, 
5ft.  On  the  Island  of  Java  :^ft.  6in.  gauge  is  adopted  on 
about  four-fifths,  and  4ft.  8Jin.  on  the  balance  of  the 
total  mileage.  In  Japan  the  3ft.  6in.  gauge  has  been 
adopted  on  all  lines   with  one   single   exception.     Aus- 
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tralia:  The  gauge  varies  in  the  diflferent  colonies. 
It  is  4ft.  8iin.  New  South  Wales;  5ft.  3in.  in  Vic- 
toria, and  5ft.  3in.  and  3ft  9in.  in  South  Australia. 
This  last  gauge  is  also  found  in  the  other  colonies. 

Cyclones  and  Currents. — Mr.  H.  F.  Blauford,  of 
the  Indian  XIetei>rological  Department,  contributes  an 
article  to  Nature  on  the  "  Incurvature  of  Winds  and  Cur- 
rents and  the  Management  of  Ships  in  Cyclones."  The 
subject  is  an  important  one,  especially  for  mariners,  and 
the  writer  points  out  the  error  of  supposing  that  the 
wind  in  Bay  of  Bengal  cyclones  blows  round  in  circles, 
as  if  they  had  no  beginning  or  no  ending;  and  that  the 
centre  of  them  always  bore  eight  points  right  of  the 
surface  wind  direction  ;  and  to  prove  the  misttvke  which 
is  still  apparently  being  made  by  Professor  Faye  of  adher- 
ing to  thus  theory,  he  gives  the  result  of  his  long  experi- 
ence in  the  India  Meteorological  Department  and  his 
close  investigation  of  the  particulars  of  no  less  than  two 
hundred  and  twelve  cyclones  of  the  Bay  of  Bengal. 

The  Railway  Policy  of  Government. — Somebody 
asks : — Why  does  Government  not  throw  open  to  private 
enterprise  the  construction  of  future  Railways  in  Burma  ? 
The  Moo  Valley  Railway  scheme,  notwithstanding  the 
intended  sun'ey  to  be  undertaken  in  November  next,  is 
likely  to  remain  only  a  scheme  to  be  shelved  by  Govern- 
ment for  many  years  to  come  on  the  ground  of  impe- 
cuniosity,  just  as  the  Sittang  Valley  Railway  was  for  15 
years,  though  private  enterprise  offered  to  undertake  it 
either  on  a  certain  guarantee,  or  the  allotment  to  the 
concessionaires  of  alternate  sections  of  land  along  the 
line,  as  is  done  in  some  of  the  Colonies.  The  dog-in-the- 
manger  policy  of  Government  is  retarding  the  progress 
and  development  of  the  country,  while  the  plan  we  sug- 
gest would  help  materially  to  create  more  revenue  for 
Government. 

The  Gold-Fields  of  Victoria. — We  learn  from  the 
latest  report  that  during  the  first  quarter  of  the  present 
year  the  magic  word  amongst  mining  men  generally,  and 
mining  sharebrokers  in  particular,  in  the  Colony  was  not 
gold,  but  "  silver,"  and  so  eager  was  the  pursuit  of  the 
latter  metal — or  rather  of  the  paper  which  represented 
shares  in  supposed  silver  mines,  no  matter  where 
located — that  gold-mining,  for  the  time  being,  was 
completely  in  the  background.  The  silver  craze  has 
now  somewhat  subsided,  but  its  effect  has  been  to  divert 
attention  temporarily  from  legitimate  mining  in  Victoria. 
The  yield  of  gold  for  the  quarter,  as  might  be  expected 
under  these  circumstances,  is  below  the  yield  for  the  last 
quarter  of  1 887,  the  figures  being  as  follow  : — Quarter 
ended  31st  December  1887,  166,411oz.  Quarter  ended 
3l8t  March  1888,  156,817oz. 

The  Strachey  Circle. — The  Morning  Post  ob- 
serves : — E.  I.  Railway  interests  are  carefully  guarded 
by  the  India  Office  at  home,  but  the  public  out 
here  are  in  favor  of  a  certain  amount  of  healthy 
competition  being  introduced.  But  what  can  we  hope 
for  when  the  Engineering  adviser  to  the  India  Ofifice, 
besides  being  a  member  of  the  Strachey  circle,  is 
Consulting  Engineer  for  the  E.  I.  Railway  and  all  the 
State  Railways,  besides  having  a  finger  in  every  new 
Company  got  up.  The  detennination  of  the  Government 
of  India  to  work  the  O.  and  R.  Railway  an  a  State  line, 
whether  intentional  or  not,  is  playing  into  the  hands  of 
the  Strachey  circle  with  a  vengeance.  For  the  line  comes 
under  their  sway  if  worked  as  a  State  Railway,  and  some 


members  of  it  will  doubtless  be  glad  to  join  any  new 
Company  the  India  Office  may  incubate,  to  take  over  the 
working  later  on. 

The  Foreign  Tkape  of  the  Punjab.— Falling-off  in 
the  trade  with  Kabul  and  countries  on  the  North-West 
Frontier  as  compared  with  last  year  is  accounted  tem- 
porary ;  attributed  to  Ghilzai  and  other  trans-border  dis- 
turbances, rather  than  to  any  such  permanent  factors  as 
restrictions  oji  Indian  goods  imposed  by  the  Russians  in 
Tnms-Oxus  territory.  But  it  has  happened,  now  and 
again,  in  the  4,000  years  or  so  of  the  world's  history,  that 
coming  events  have  cast  significant  shadows  before  them. 
Reports  have  recently  been  received  by  Government,  in 
which  it  is  asserted  that  active  opposition  is  offered  by 
Chinese  Mandarins  in  authority  in  Yarkund  to  the  import 
of  Indian  tea  into  that  province.  Information  as  to  that 
matter  is  promised,  when  available.  Meanwhile,  perhaps, 
the  more  liberal-minded  amongst  us  will  be  no  more  in- 
clined to  throw  stones  at  the  Heathen  Chinee  in  this 
matter  than  at  the  largely  increasing  class  of  Fair  traders 
(as  opposed  to  Free  traders)  in  England. 

Anomalies. — The  Times  of  India  writes  : — "  The  G.  I. 
P.  Railway  have  constructed  a  station  which  is  the  pride  of 
this  great  city.  Whether  the  ryot's  money  should  have 
been  lavished  in  a  booking  office  mainly  built  of  marble 
is  a  question  open  to  argument,  and  it  is  a  matter  of 
regret  that  no  suitable  accommodation  has  been  provided 
for  the  fourth-class  passenger,  who  mainly  contributes  to 
the  support  of  the  Railway.  However,  the  palatial  shrine 
has  been  built,  and  the  chief  wonder  is  that  it  should 
have  been  built  by  the  G.  I.  P.  Railway,  whose  besetting 
sin  is  not  extravagance  but  parsimony.  Having  launched 
forth  into  this  expenditure  of  building  a  magnificent 
central  station,  the  G.  I.  P.  Railway  may,  in  course  of 
time,  spend  a  few  rupees  in  buying  dusters  to  clean  the 
waiting  rooms  on  the  line.  They  may  also,  in  course  of 
time,  take  steps  to  improve  the  furniture  in  their  refresh- 
ment rooms.  At  present  neither  the  waiting  rooms  nor 
the  refreshment  rooms  are  a  credit  to  the  Company. " 

Local  Fund  Engineers  in  Madras. — A  correspondent 
to  a  contemporary  says  that  if  Government,  in  the  P.  W. 
D.  of  the  Presidency,  is  so  short  of  officers  that  it  has 
to  borrow  the  services  of  officers  from  the  Government 
of  India,  it  is  curious  that  it  should,  at  the  same  time, 
be  lending  its  own  officers  to  Local  Fund  Boards.  The 
Local  Fund  Engineers  of  the  Nilgiris  and  Salem,  the 
most  popular  appointments  of  the  kind  in  the  Presidency, 
are  both  on  the  permanent  strength  of  the  D.  P.  W. 
establishment,  and  it  is  not  fair  to  the  many  competent 
men  available,  and  who  have  inferior  or  less  paid  employ, 
ment,  or  even  no  employment  at  all,  to  lend  the  services 
of  Government  officers  for  such  work.  If  D.  P.  W.  Offi- 
cers find  Local  Fund  service  pleasanter  and  more  profit- 
able than  their  own  service — as  they  surely  do,  or  they 
would  not  (and  could  not  be  compelled  to)  accept 
it — they  should  resign  their  appointments  in  the  D.  P. 
W.  and  not  block  the  way  of  promotion  of  other  men. 

Government  of  Madra.s,  Local  and  Municipal 
Department. — Read — the  following  paper  : — From  J.  P. 
Hcwett,  Esq.,  Under-Secretary  to  the  Government  of 
India,  Homo  Department  (Municipal),  to  the  Chief 
Secretary  to  the  Government  of  Madras,  dated  Simla, 
23rd  July  1888,  No.  2-122 :— "  In  continuation  of  Home 
Department  circular,   No.  4-140-149,    dated    the    14th 
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'October  1887,  I  am  directed  to  invite  attention  to  the 
article  at  pages  913-14  of  the  Indian  Engineering,  dated 
2l8t  April  1888,  giving  a  further  account  of  the  Artesian 
boring  in  the  Sunderbuns,  and  the  estimated  cost  of  such 
■undertakings.  "  Order — dated  17th  August  1888,  No. 
1528  L.,  Local  and  Municipal : — Communicated  to  all  Dis- 
trict Boards  and  Municipal  Councils,  and  to  the  Muni- 
cipal Commissioners  of  Madras,  in  continuation  of  G.O., 
dated  15th  November  1887,  No.  2179  L.  2.  Copies  of 
the  journal  referred  to  may  be  had  on  application  to  the 
Editor,  Mr.  Pat.  Doyle,  at  Calcutta.  The  price  is  one 
rupee  per  copy.  (True  Extract.)  J.  F.  Price,  Acting 
•Chief  Secretary. 

Sanitation  in  Cairo  and  in  Ahmedabad. — The  sani- 
tary condition  of  Cairo  is  very  similar  to  that  prevail- 
ing in  Ahmedabad,  the  defects  of  which  have  recently 
teen  pressed  upon  the  attention  of  the  Bombay  Govern- 
ment. In  the  Egyptian  City  the  state  of  things  has 
become  so  bad  that  the  place  will  become  uninhabitable 
if  measures  be  not  taken  to  apply  a  remedy.  A  plan 
has  been  submitted  by  two  Englishmen,  Mr.  Cornish  and 
Mr.  Wallace,  now  of  Bombay,  for  removing  the 
sewage  by  the  pneumatic  system  which  has  been  re- 
cently introduced  in  Paris,  and  has  been  tried  experi- 
mentally in  London.  The  cost  of  the  new  system  would 
■entail  an  outlay  of  nearly  half  a  million  sterling,  the  iron 
pipes  and  the  pneumatic  apparatus  running  necessarily 
into  a  good  deal  of  money.  But  any  system  of  drainage 
even  approximately  effective,  is  costly,  and  the  absence 
of  all  system  means  epidemic  disease  and  wholesale 
mortality — perhaps  the  costlier  evil  of  the  two.  We 
hope  to  give  Mr.  Wallace's  views  on  this  subject  generally 
in  an  early  issue. 

Life-Saving  Resources  at  Sea. — Why  is  it  that  ship's 
boats  are  invariably  useless,  usually  unavailable  when  the 
shipwreck  comes  ?  In  the  Annual  Report  on  Emigration 
from  the  Port  of  Calcutta  to  Britsh  and  Foreign  Colonies 
for  1887  it  is  written : — "  In  consequence  of  the  loss  of  the 
emigrant  ship  Syria  off  Fiji,  on  the  11th  May  1884,  and  in 
view  of  the  uselessneps  of  the  the  ship's  boats  on  the  occa- 
sion for  the  saving  of  life,  the  question  as  to  whether  the 
vegetable  platforms  ordinarily  fitted  to  emigrant  vessels 
could  not  be  converted  into  life-rafts  came  under  consider 
ation  in  1885."  And  seems  to  have  stayed  under  consi 
deration  ever  since.  Years  ago,  when  railway  accidents 
began  to  be  frequent  in  England,  it  was  proposed  to  send 
a  Bishop  on  the  engine  of  every  fast  train,  by  way  of 
insurance  against  accident.  Couldn't  we  spare  our 
Meteorological  Reporter  as  an  accompaniment  to  emigrant 
•hips  ?  We  should  at  any  rate  be  relieved  of  his  mislead- 
ing weather  prophecies ;  and  in  different  latitudes  and 
longitudes,  with  everything  at  sea,  they  might  have  a 
chance  of  coming  true. 

The  PioNBhR  AND  "  Ourselves." — We  are  at  a  loss 
to  account  for  the  Pioneer  going  out  of  its  way,  the  other 
day,  to  vilify  and  depreciate  the  Editor  of  Indian 
Engineering.  The  assault  was  utterly  uncalled  for.  To 
the  best  of  our  knowledge  and  belief  we  have  always  been 
scrupulously  polite  to  the  Allahabad  paper ;  have  never 
begrudged  it  its  specially  retailed  Secretariat  information, 
or  made  awkward  enquiries  into  the  manner  of  its  procure- 
ment ;  never  made  references  that  might  be  unpleasant  to 
Simla  picnics  and  tiffins,  and  other  good  things — politic. 
We  have  always  striven  to  be  at  peace  with  all  men, 
whether  Secretariat  affiliated  or  independent.     It  would 


seem  that  all  this  charitably  virtuous  endeavour  has  been 
lost,  wasted,  dissipated — that  the  good  seed  sown  has  in 
the  atmosphere  of  Allahabad  and  Sinda,  resulted  in  a  crop 
of  nettles.  'Tis  a  pity  ;  a  misfortune,  which  we  must  pluck 
up  heart  of  grace  to  bear  with  the  e<[uanimity  duo  tq  th© 
occasion.  Indian  Engineering  will  probably  survive  ifcj 
But — if  only  in  the  interests  of  Indian  Journalism  at  large 
^we  must  protest  that  it  does  seem  somewhat  of  a  matter 
for  regret  that  the  Pi  cannot  manage  to  be  truthful  as 
well  as  caustic  in  its  support  of  Government, 

The  Pay  of  the  Stanley  Engineers. — Colonel  Hill 
a.sked  the  Under-Secretary  of  State  for  India  whethei-, 
having  regard  to  the  provisions  contained  in  paragraph 
23,  page  12,  of  the  memorandum  attached  to  and  referred 
to  by  the  covenant  entered  into  between  the  Secretary  of 
State  for  India  and  the  Stanley  Engineers  with  respect  to 
"absentee  pay,"  that  ten  rupees  should  equal  f  1,  and  to 
the  terms  of  Section  161,  paragraph  2,  clause  6,  exception 
2,  of  the  Civil  Leave  Code,  whereby  the  rights  of  such 
officers  whose  covenant  dated  prior  to  1871  were  distinctly 
safegaurded,  he  could  state  why  these  officers  were  not 
allowed  to  receive  their  "  absentee  pay  "  at  the  rate  of  10 
rupees  to  the  poimd,  in  accordance  with  the  above-quoted 
regulations. — Sir  J.  Gorst  :  The  Secretary  of  State  can- 
not admit  the  premises  on  which  the  question  is  based. 
No  memorandum  was  attached  to  or  referred  to  by  the 
covenants  of  the  Stanley  Engineers.  The  memorandum 
to  which  reference  is  made  is  probably  one  furnished  to 
the  candidates  for  the  Public  Works  Department  ;  it  does 
not  say  that  ten  rupees  shall  equal  £1.  Section  161, 
paragraph  6,  exception  2,  of  the  Civil  Leave  Code,  applies 
to  certain  early  covenants  which  stated  that  the  pound 
should  be  taken  as  equivalent  to  ten  rupees,  but  not  to 
those  of  the  Stanley  Engineers. 

Lieutenant-Colonel  G.  F.  E.  S.  Neill,  M.S.C, 
(P.  W.  D.,  Bengal). — We  learn  that  there  is  some  pro- 
bability of  Colonel  Neill,  the  Superintendent  of  Works, 
Calcutta,  proceeding  on  special  leave  and  furlough  next 
March  preparatory  to  retirement.  We  can  safely  say  that 
if  this  be  true,  it  is  Calcutta's  loss,  for  considering  the 
intricate  nature  and  the  delicacy  of  the  work  performed  by 
the  Superintendent  of  Works  in  communication  with  heads 
of  departments,  and  representatives  of  local  bodies,  &c.,  it 
is  near  the  truth  to  assert  that  there  are  very  few 
men  who  are  naturally  fitted  to  perform  work  required  in 
this  capacity.  To  command  the  support  and  confidence 
of  those  placed  under  him  ;  to  smooth  down  all  irregula- 
rities ;  to  meet  the  requirements,  sanitary  and  otherwise, 
of  a  city  like  Calcutta ;  to  think  one  day  of  improve- 
ments in  brick-  making  at  Akra,  another  of  the  outturn  of 
pig-iron  or  sleepers  at  Barrakur,  another  of  the  work  per- 
formed at  Seebpore :  to  be  at  the  same  time  a  useful 
and  straight-headed  Municipal  Commissioner:  to  be  a 
referee  on  important  matters  of  P.  W.  administration : 
and  to  be  generally  a  guiding  spirit — not  an  ostenta- 
tious one,  Ijut  a  quiet  one — is  a  record  which  it  may 
again  be  asserted  very  few  can  shew.  Couple  all  this 
with  a  patient  and  genial  nature,  and  some  estimate 
can  be  formed  of  the  kind  of  man  Calcutta  would 
lose  by  the  retirement  of  Colonel  Neill. 

How  Much  They  Know  of  India. — Our  contempo- 
rary, the  London  Engineer,  discu.ssing  the  question  of 
"Our  Eastern  Steamers  and  Australian  Coal,"  says: — 
"  When  formerly    discussing  the  properties   of  Colonial 
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coal,  we  have  arg^ied  that  to  the  fierce  heat  of  the 
tivpical  or  seniitropical  aim  is  due  the  friable  con- 
dition of  the  coal  as  yet  extract-ed  from  Indian  and 
Colonial  mines.  We  recently  cited  the  case  of  some 
of  the  DarjefUnfi  pits  which  have  already  reached 
«  very  considerable  depth,  and  we  named,  when  doing 
90,  that  the  .juality  of  the  coal  yielded  by  these  was 
materially  improving,  ihongh  that  improvement  was 
likely  to  be  nentralised  if  the  coal,  when  raised  to  the 
pit  brow,  had  to  be  stored  for  any  length  of  time  exposed 
to  the  fierce  heat  of  the  sun.  We  have  not  the  same 
data  available  upon  which  to  determine  whether  coal- 
mining in  Australia  has  proceeded  so  far  below  the  surface 
as  to  afford  hope  that  improvement  similar  to  that  dis- 
covered in  India  may  be  looked  for  in  the  former  Conti- 
nent. But  as  we  may  be  sure  that  the  agents  of  the 
Peninsular  and  Oriental  Company  would  have  exercised 
every  care  to  put  on  board  the  Victoria  the  finest 
coal  locally  produced,  the  relative  failure  of  that 
Tcssel  furnishes  no  slight  indication  that  as  yet  improve- 
ment, if  it  exists  at  all,  has  not  there  proceeded  so  far  as 
it  appears  to  have  done  in  the  mines  of  Nmihern  India.  " 
— The  Italics   are  our  own. 

The  Control  of  Civil  Pi-blic  Works. — The  Bill 
now  before  the  United  States  Congress  proposing  the 
establishment  of  a  "  Civil  Bureau"  of  harbours  and  water- 
ways is  characterized  as  a  personal  war  between  Civilian 
and  Military  Engineers.  An  American  contemporary^ 
Enfiineering  A^eivs — says : — "  In  the  early  days  of  en- 
gineering in  the  United  States,  West  Point  was  the  only 
engineering  school  within  our  boundaries,  and  it  supplied 
many  of  the  men  who  designed  and  constructed  our 
earlier  public  works,  men  whose  names  are  honored 
among  Engineers.  But  as  the  demand  for  trained  Engi- 
neers soon  exceeded  the  limited  supply  from  this  Govern- 
ment school,  other  institutions  sprang  up  that  devoted  the 
whole  course  of  study  to  Engineering,  and  the  profession  is 
now  mainly  recruited  from  the  graduates  of  the  private 
schools.  The  Engineering  works  of  a  civil  character  were 
early  put  into  the  hands  of  the  Military  Engineers,  because 
they  were  then  the  only  men  competent  to  control 
them.  But  these  works  have  multiplied  to  such  an  ox- 
tent,  and  demand  so  much  Engineering  service  that  the 
Government  engineers  are  now  compelled  to  reinforce 
their  body  with  as.sistants  from  civil  life,  to  the  extent 
in  1885,  of  70  Military  Engineers  to  643  civilian  em- 
ployes of  all  grades.  It  has  long  ago  ceased  to  be  a 
position  monopolized  by  Military  Engineers  in  all  respon- 
sible places  requiring  any  Engineering  experience.  The 
only  differance  is  that  as  at  present  organized,  the  Civilian 
employe,  no  matter  how  good  an  Engineer,  or  how  valuable 
his  personal  and  profes-siona!  services  may  be  to  his  Gov- 
ernment, can  never  hope  to  reach  the  topmost  rounds  in 
a  particular  profession  to  which  he  devotes  his  useful  life, 
This  is  unfair  and  discouraging  to  any  ambitious  spirit, 
and  Is  not  calculated  to  secure  and  retain  for  the  Gov- 
ernment the  ablest  Engineering  talent  in  all  branches  of 
the  sen-ice,  ax  the  importance  of  the  expenditure  of 
many  millions  of  public  money  annually  demands.  We 
have  the  greatest  respect  for  Militarj'  Engineers,  for  they 
include  in  their  ranks  many  of  the  ablest  Engineers,  in 
our  countr)-.  But  we  do  believe,  in  the  interest  of  Engi- 
neering as  a  profession,  that  the  time  warrants  a  reor- 
/ptnization  of  our  present  system  of  conducting  public 
•works."  Whether  this  (juotation  is  applicable  to  India 
or  not,  we  must  leave  our  readers  to  decide. 
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Sir  Asdrew  Claaicg  will  be  the  Chairman  of  the  new  Delhi- 
Kalka  Railway. 

The  Soldiers'  Industrial  Exhibition  at  Poena  was  opened  on 
the  4th  instant  by  His  Eoyal  Highness  the  Duke  of  Connaught 

The  Public  Works  Department  has  rejected  the  scheme  for  a, 
direct  line  from  Mogul  Serai  to  Barrakur  along  the   Trunk  Road. 

Thb  Bengal  Government  has  directed  that  the  annual  report  on- 
the  meteorology  of  tliat  province  should  be  illustrated  with  maps 
in  future. 

Major  E.  A.  Sarqeast,  b.k.  will  probably  be  appointed 
Manager  of  the  Oudh  and  Rohilkhund  line  when  it  becomes  a 
State  Railway. 

Thk  India  Office  has  been  asked  by  the  Imperial  Government 
to  sanction  certain  works  for  the  exten.sioii  of  the  Western  Jumusi 
Canal  towards  Sirsa,  at  a  cost  of  nearly  Rs.  42,00,000. 

A  Conference  was  held  at  Simla  last  week  at  which  the  quea- 
tion  of  the  conservation  and  protection  of  the  Baluchistan  foresta 
was  discussed,  and  a  programme  of  operations  made  out  for  future 
working. 

LiEUTENANT-CoLosKL  CoNWAY  GoRDON  the  Director-General 
of  Railways,  will  take  six  months'  furlough  shortly,  the  greater 
jwrtion  of  which  he  will  spend  in  a  visit  to  America.  His 
eyesight  is  now  much  better. 

It  is  stated  in  Bombay  that  there  is  no  truth  in  the  story  that 
Sir  Henry  Morland  has  .sent  a  notice  to  the  G.  I.  P.  Railway 
Company,  claiming  one  lakh  of  rupees  as  damages  for  the  injuries 
which  he  sustained  by  being  thrown  from  his  carriage  the 
other  day. 

The  works  on  the  Lundi  Kotal  plateau  are  progressing  slowly 
but  satisfactorily,  and  it  is  expected  they  will  be  finished  by  the 
end  of  January.  Lieutenant  MacDonald,  who  is  in  chai-ge,  will 
also  prepare  estimates  for  the  projected  road  tlirough  the  Mulla- 
gori  country. 

The  meetings  of  the  Railway  Conference  at  Simla  are  to  be 
regarded  as  private.  No  resolutions  which  may  be  passed  will  be 
made  public  until  the  Engli.sh  Board  of  Directors  of  the  Companies 
repre.sented  have  had  an  opportunity  of  examining  them  and 
coming  to  some  conclusion. 

The  Government  of  India  has  ruled  that  the  allowances  known 
as  "Burma  and  Assam  allowances"  may  be  drawn  by  'offiers  on 
privilege  leave,  on  the  understanding  that  the  grant  of  such  leave 
will  not  require  the  transfer  to  the  Provincial  Establishment  of  an 
officer  from  any  other  province. 

The  rules  for  the  admission  of  visitors  to  ports,  coast  batteries 
ai'senal,  and  military  works  of  all  descriptions  are  published! 
Foreigners  will  be  required  to  produce  a  special  authority  from 
the  Military  Dei)artaient,  and  British  officers  in  plain  clothes 
will  not  be  admitted  without  a  pass. 

Sir  Albert  CArrEL  does  not  intend  to  return  to  India  at  the 
expiry  of  his  leave,  and  Colonel  Mallock  will  almost  certainly 
succeeded  him  as  Director-General  of  Telegraphs,  a  post  which, 
he  will  probably  hold  only  for  about  two  years,  as  he  will  then 
be  promoted  to  the  rank  of  Major-General. 

As  a  first  step  towards  a  scheme  of  technical  education  in  the 
Punjab,  the  Local  Government  has  sanctioned  a  grant  of 
Rs.  10,000  from  the  provincial  revenues  for  the  purpose  of  provid- 
ing a  building  for  the  accommodation  of  a  school  of  technical  ins- 
truction, to  be  established  in  connection  with  the  Railway  work- 
shops at  Lahore. 

Major  Scott,  Superintendent  of  the  Ishapore  Gunpowder  Fac- 
tory,  proceeds  to  England  to  watch  the  progress  of  the  manufac- 
ture, both  in  public  and  private  factories,  of  the  new  powders  in 
connection  with  the  army  rifles.  Lieutenent  Carroll  acts  for  Major 
Scott,  who  is  accompanied  to  England  by  the  master  powder- 
maker  of  Ishapur. 

A  Railway  accident  has  occurred  on  the  Madras  Railway  at  the 
Timmacherla  Station.  The  native  driver  of  a  goods  train  lost 
control  over  the  engine,  which  should  have  been  turned  on  the 
turntable,  but  instead  of  which  it  smashed  the  dead  bulTers  and 
went  down  the  embankment  with  two  waggons,  The  driver  was 
severely  injured,  and  the  guard  slightly.  The  engine  and  wagons 
were  wrecked. 
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gctteiis  to  the  Cliitov. 


The  Editor  desires  it  to  be  dislin<-tly  understood  that  he  does  not  hold 
hiiiuelf  responsible  for  the  opinions  expressed  by  correspondents.'] 

"INFORMATION  WANTED  "—SUPPLIED. 

Sir,— Replying  to  the  enquiry  of  "  X "  in  your  issue  of  23rd 
June,  I  venture  to  enclose  a  page  or  two  from  Trautwine's  "  Civil 
Engineer's  Pocket-Book,  "  which,  if  not  too  late,  I  trust  may  be  of 
service.  Mr.  Molesworth,  in  his  21st  edition  (1886),  quoted  by 
"  X,'  has  given  a  list  which  we  give  (on  page  411)  as  the  '  Birming- 
ham gauge  for, </(«<'<  6)v/,?.5,  .sjYi-er,  (/iZt^  and  all  metals  except  iron 
and  steel  V  in  which  the  small  numbers  correspond  with  the 
light  thicknesses,  as  instanced  by  "X,"  while  in  the  regular 
"  B  W.  G.  "  for  iron  and  steel  the  small  numbers  correspond  with 
the  heavy  thicknesses,  as  in  the  new  standard  British  and  in  our 
American  or  Brown  &  Shaipe's  wire  gauges. 

It  seems  to  have  been  ihought  desirable  to  add  to  the  confu- 
sion of  gauges  by  making  two  Birmingham  gauges  run  in  opposite 
directions. 

In  liis  17th  edition  (1871)  Mr.  Molesworth  gives  a  Birmini;ham 
gau^'e  in  which  No.  1=312  inch  and  No.  3G  =  00-1  inch,  which 
agrees  nearly  with  our  figures. 

John  C.  Trautwink,  Jr.,  C.E. 
3301  H.WERFORD  St.,  1 
Phil.idei.phi.v  ;         > 
July -28,  1888.  ) 


BENARES-CUTTACK-POOREE    RAILWAY. 

SlR,--In  your  paper  of  the  1st  September  1888,  page  164,  on  the 
Opening  out  of  Orissa,  you  say  the  Government  of  India  will  be 
glad  to  entertain  favorably  any  scheme  for  its  development 
which  may  be  put  forward  by  private  enterprise, —  this  refers  to 
the  Benare-s,  Cuttack  and  Pooree  Railway. 

I  think  the  Government  have  acted  wisely  in  declining  to  burden 
the  public  revenues  with  a  Railway  that  will  not  pay.  During  the 
three  years  that  the  line  throu_'h  Keonghur  into  Cuttack  was  sur- 
veyed, the  two  first  ye  rs  the  parties  failed,  but  in  the  third  year  a 
party  located  a  line,  which  resulted  in  heavy  cuttings,  tunnels  and 
•embankments,  to  get  down  from  the  upper  valleys  to  Cuttack  ;  and 
the  length  of  line  had  to  be  thus  increased  l)y  about  15  miles. 
There  is  no  trade  ;  they  rould  not  find  even  a  moodee's  shop.  They 
saw  only  a  dozen  pack  bullocks  in  60  miles;  nine-tenths  of  the 
country  is  under  jungles  ;  there  is  no  coal.  I  examined  the 
country  for  minerals,  but  could  only  fiiid  iron  ore  ;  the  country  is 
unhealthy,  thinly  populated,  and  the  inhabitants  are  fast  dying 
ont. 

As  the  Hindu  community  is  a  large  and  wealthy  body,  I 
■would  recommend  them  to  send  a  reconnoitering  survey  party,  and 
carry  a  line  from  the  Burdwan  district  through  Midnapore  and 
Balasore  into  Cuttack.  Here  the  gradients  will  be  easy,  but  the 
bridging  will  be  heavy.  At  present  there  is  through  coniminiica- 
tion  by  rail  and  canal.  Cuttack  is  well  supplied  with  canals,  which 
can  cany  go'xis  cheaper  than  Railways  to  the  ships  at  Chandbally. 

Would  it  not  be  more  prudent  for  Government  to  make  Rail- 
ways that  will  pay  large  dividends,  and  to  open  out  more  popu- 
lous districts  of  Bengal  and  Behar. 


August  4,  1888. 


P.  Burke. 


extent  ;  but  it  would  certainly  be  all  the  better  for  Bcientifio 
training  in  the  way  best  for  it  to  follow  after.  Everybody  acknow- 
ledges that  a  brain  centre,  called  upon  to  be  constantly  service- 
able, must  be  used  and  well  used.  Equally  it  is  a  matter  of  fact  that 
liand  centres,  if  they  are  to  be  serviceable,  must  be  used  and  well 
used  Heredity,  in  short,  in  the  matter  of  liandcraft,  can  never 
supply  the  place  of  technical  education,  or  offer  adequate  com- 
pensations for  its  absence. 

Economist. 


TECHNICAL  EDUCATION. 
Sir, — Public  attention  in  England  is  being  seriously,  persis- 
tently direcled  to  the  desirability,  and  more  than  that, — the 
need  I  might  almost  say — of  artisan  education  in  liandcraft. 
Mr.  Mundella  deplores  the  lack  of  technical  instruction  for  the 
English  working  classes,  and  holds  that  responsible  for  their  failure 
to  hold  their  own  in  competition  with  continental  workmen. 
Mr.  O-car  Browning  says  that  English  arti.sans  are  every  year 
losing  ground  in  the  race  of  industry  to  the  better-trained  foreign- 
er,— owin.'  to  lack  of  handcraft  skill.  Mr.  Wilson,  the  Head 
Master  of  Clifton  College,  said  the  other  day,  that  he  returned  fi-om 
a  visit  to  the  continent  with  a  feeling  of  humiliation,  not  un- 
mixed with  alarm,  when  he  contrasted  England's  condition  and 
prospects  with  those  of  her  industrial  rivals.  The  Engli-sh 
Commission  sent  to  the  continent  disparages  the  height,  circum- 
ference, stamina,  of  continental  operators.  Thus — "  Swiss  workers 
are  short  and  thickset  in  comparison  with  English  ones.  "  '  The 
factory  girls  of  Saxony  are  less  comely  than  ti  ose  of  Nottingham  " 
What  on  earth  have  ;e.sthetic  judgments  of  this  sort  to  do  with  the 
subject '(  The  hard  fact  remains  that  England's  trade  is  being 
subverted  by  foreigners.  England's  persistence  in  free  trade  suicide 
lias,  of  course,  a  great  deal  to  do  with  this  untoward  result;  but 
failure  of  technical  education  and  handcraft  is  blameworthy  in  the 
matter  too.  What  has  become  of,  what  has  been  tne  i.ssue  of  the 
promising  talk  at  the  Convocation  of  the  Bombay  University  about 
technical  education  and  handcraft.  Has  it  died,  is  it  going  to  be 
allowed  to  die,  a  natural  death  ?  I  hope  not.  That  would  surely 
fee  a  pity.   Inherited  skill    Indian  artificers   may  possess  to  some 


ELEMENTARY  DRAWING  :  THE  FIRST  STEP  IN 
TECHNICAL  EDUCATION. 
Sir, — There  are  two  points  from  which  the  introduction  of 
technical  training,  in  a  .systematic  manner  and  understate  agency, 
may  be  viewed — that  of  the  people  who  would  benefit  by  it,  and 
the  other  of  the  Government  which  has  to  p  ovide  the  means  for 
it  The  latter  as  the  responsible  keeper  of  the  public  purse  is 
bound  to  act  cautiously,  and  it  is  therefore  only  when  the  neces- 
sity for  leform  is  proved  that  the  machinery  of  the  State  can  be 
set  fairly  in  motion.  There  is  now  ample  proof  of  the  nee<l  of 
technical  education  of  some  sort,  and  the  subject  has  apparently 
possessed  the  minds  of  the  people  :  the  Government  of  India, 
too,  in  a  recent  resolution  refers  to  this  need,  admits  that  the  time 
has  come  to  take  action,  and  points  out  the  path  to  be  followed. 

The  great  flaw  in  the  educational  policy  of  the  past  has  been 
the  want  of  some  definite  end  towards  which  study  should  be 
directed  :  this  flaw  has  beconie  all  the  more  apparent  of  late 
owing,  comparatively  speaking,  to  the  dearth  of  State  employment. 
The  teaching  of  mere  facts  and  principles  can  be  productive  of 
no  good  to  the  individual,  unless  at  the  same  time  the  physical 
facnlties  of  observation,  manipulation,  \c.,  are  trained  to  turn 
such  facts  and  principles  to  useful  purpose. 

Now,  however,  that  technical  education  is  in  its  incipient  stage 
in  this  country,  and  the  exact  form  in  which  it  will  be  inaugurated 
is  left  to  be  decided  after  a  careful  industrial  survey,  there  is  a 
step  which  may  safely  and  usefully  be  taken,  and  in  doing  which 
no  further  time  should  be  lost,  viz.,  the  teaching  of  elementary 
drawing  in  all  schools.  It  is  univer-sally  admitted  that  whatever 
career  a  man  may  follow,  lie  is  always  a  better  man  if  he  is  able 
to  expre.ss  his  ideas  in  drawing,  as  well  as  in  writing  :  but  to  the 
future  technical  student,  .aid  especially  to  the  practical  workman 
or  superintendent  of  work-people,  facility  in  drawing  is  an  almost 
absolutely  indispensable  qualification. 

It  will,  of  course,  be  found  necessary  to  insist  upon  the  attain- 
ment of  a  certain  >tandard  of  general  proficiency  before  permit- 
ting a  student  to  direct  his  entire  attention  towards  either  an 
advanced  general  or  a  special  course  of  study.  Thus  a  student 
would  after  going  through  a  jirimary  school  continue  his 
general  studies  in  a  secondary  school,  at  the  close  of 
which  period  he  would  choose  some  special  branch  or  profession 
towards  which  his  future  ettbrts  would  be  directed.  It  is  during 
this  second  stage  that  elementary  drawing  might  with  advantage 
be  taught,  because  an  early  test  can  be  applied  as  to  correctness  of 
eye  and  dexterity  of  hand,  and  the  chances  of  mistaking  one's  voca- 
tion are  greatly  reduced.  Besides,  in  having  already  learnt  to 
draw,  the  technical  student  will  have  mastered  some  of  the  pre- 
liminary ditficulties  connected  with  his  studies. 

It  is  essential  that  the  standard  of  general  proficiency  to  be 
attained  previous  to  launching  out  upon  a  course  of  technical 
education  should  not  be  a  low  one,  as  the  value  of  such  education 
depends  upon  a  proper  knowledge  and  understanding  of  princi- 
ples, and  upon  the  development  of  tlie  reasoning  faculties,  without 
which  the  progress  of  practical  science  would  be  arrested,  however 
skilful  the  aid  of  the  artizan  may  be. 

Two  or  three  hours  a  week  set  apart  for  classes  in  drawing 
would,  without  appreciably  disturbing  the  school  routine,  be  sufti- 
cient  for  the  elementary  training  reiommended  for  all  pupils  be- 
tween the  a-es  of  10  and  16  ;  the  solution  of  the  question  as  regards 
teachers  is  an  easy  one  looking  to  the  number  of  worthy  pupils 
who  have  gone  forth  from  the  Calcutta  School  of  Art. 

SciENCK  .IND  Art. 
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WESTERN   BENGAL  RAILWAY. 

Sir,- — In  my  first  two  letters  I  pointed  out  some  of    the 
tages  that  would  accrue  to  the  Western    Bengal   Railway- 
Let  nie  now  describe  some  of  the  disadvantages 

In  his  letter  of  the  11th  .June  1888,  Sir  Bradford  Leslie,  in 
para.  3,  says  : — "  Excepting  the  bridge  over  the  Sone  River,  there 
would  be  no  works  of  extraordinary  magnitude.  " 

This  is  an  ambiguous  expression.  If  he  means  that  there  are 
no  more  bridges  of  the  fii^t-class,  he  is  right,  for  there  is  only 
one  Sone  River,  south  of  the  Ganges,  in  Bengal  or  Behar,  and  i% 
requires  to  be  crossed  only  once,  but  besides  the  Sone  River, 
there  are  many  rivers  to  be  crossed,  which  would  be  ranked,  as 
2nd,  3id  and  4th  class  rivers — at  least  three  of  them  are  hs  large 
as  tlie  Adjie  and  Morare  Rivers,  on  the  Loop  Line  of  the  E  I.  R. 
The  river  at  Gya,  on  the  east  of  the  town,  will  require  a  very 
large  bridge,  only  second  to  the  Sone.  The  Morare  River,  about 
15  miles  west  of  Gya,  is  another  large  river  ;  40  miles  west  of  Gya, 
there   is  a  third  large  stream.     The  first  I  saw  and  examined  for 
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33  milt-8,  the  secoinl  and  thin!  I  siirveye<l  in  connection  with 
pMJottiKi  Railways  between  the  Sone  and  (ianges.  There  are  many 
•econtl  and  thiiirdass  streams  between  Ciya  and  Nonihant.  Many 
bridges  will  l>e  reqiiireil.  bwaiise  the  W.  B.  line  crosses  the  water- 
sheil  of  the  Hazaril>agh  highlands,  and  the  same  may  be  said  of 
the  line  between  Nonihant  and  Kntwa.  All  these  bridges  will 
jiresenr  no  difficulties  to  Railway  Engineers,  but  it  will  require 
a  pile  of  ruj)ees  to  do  the  work 

In  yvkm.  9,  Sir  Bradford  Leslie  says  :— "Tliere  would  be  a  large 
trafBo  in  time  fron\  Rhi>tasgurh,  which  would  jirobably  supersed- 
the  Kutni  and  Sylhet  lime  in  Calcutta.  "  Ijet  us  look  into  this 
matter  a  little  closer.  The  distance  from  the  Sone  to  Calcutta  will 
b«  about  375  miles,  at  J  pie  per  niaund  =  10  ainiaa  5  pie  i>er 
nutund,  or  Rs.  65  =  7  "annas  8  pie  ]>er  100  maunds.  Go<k1  lime  is 
selling  in  Calcutta  for  Rs.  70  per  100  maunds.  I  paid  from  Bs.  30  to 
Us  50  per  100  maunds  for  lime  at  Dinapore  on  the  Sone  Canal. 
If  the  W.  B.  Railway  takes  lime  at  special  coal  ratis,  J  pie  per 
maund  per  mile,  then  the  frieght  will  l)e  nearly  Rs.  38  per  100 
maunds.  If  Sir  Bradford  L«'slie  could  run  a  branch  line  wyi  the 
east  side  of  the  Sone  River  into  the  Palamow  Coal  Felds,  and 
bring  down  coal  and  lime  at  low  rates,  he  might  coniiiete  with 
Svlhet  in  Calcutta,  and  cut  out  Giridhi  in  the  markets  of  the 
North-West  in  supplying  coal,  for  the  branch  int^  Palamow  would 
not  be  over  70  miles  long,  and  70  more  to  Benares  would  be 
140  miles,  against  2B8  miles  of  the  E  I.  R. 

It  is  true  that  something  must  be  done  to  lower  the  rate.i  and 
suppress  the  monopoly  enjoved  by  the  E.  I.  R.  ;  for  good  lime 
is  very  dear  in  Moorshedabiul,  Malda,  Dinagepore  and  Purneah  ; 
in  the' latter,  it  is  now  selling  for  1  rupee  6  annas  per  maund  ; 
these  districts  import  their  lime.  The  E.  I.  R.  Co.  s  rate  from 
Dinapore  to  Saheogunge  is  5  annas  BJ  pie  per  maund.  Coolie 
hire  and  cro.ssing  the  Ganges  is  heavy;  the  rate  to  Rajmahal 
is  e  annaa  IJ  pie  per  maund.  The  boatmen  and  the  Railway 
play  into  one  another's  pockets. 

At  present  Purneah  (not  the  Railw.ay,  but  the  inhabitants) 
pay  I  rupee  6  annas  a  maund  for  lime,  8  to  12  annas  a 
maund  for  ctvi\,  4  annas  a  maund  for  bad  firewood  Over  3,000 
maunds  of  firewooil  go  to  bum  a  lakh  of  bricks,  which  do  not  yield 
.10  per  cent,  of  good  bricks.  Can  one  wonder  that  the  natives  will 
not  use  lime  and  purca  bricks  in  buildings.  Coal  could  be 
delivered  at  4  to  4i  annas  per  maund  and  lime  from  8  to  10  annas 
a  maund,  when  the  new  lines  are  made  and  cheaply  worked,  or 
when  the  E.  I.  R.  bring  down  their  rates. 

I  have  no  space  to  write  about  country  produce,  but  may 
remark  that  the  sections  of  country,  on  both  sides  of  Gya,  are 
about  the  most  prwluctive  in  Behar  and  the  North-West  of 
India  Western  Sonthalia,  on  the  whole,  is  a  poor  country  for 
agriculture  Eastern  Sfinthalia.  or  the  valleys  of  the  Doniinikoh, 
are  al»out  the  most  fertile  in  the  world. 

Septembfr4,  1888.  P.  Bcrke. 
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Sir, — Some  time  last  year  I  addressed  you  on  a  topic  to  which 
I  again  venture  to  allude,  and  that  is  the  singular  disinclination 
of  the  Government  of  India  in  the  D.  P.  W.  to  make  public  to  the 
worhl  in  ceneral,  and  the  Profession  in  ])articular,  the  results  of 
some  of  its  most  recent  and  splendid  undertakings — a  modesty  and 
reticence  which  is  not  altogether  commendable,  and  a  practice  not, 
unfortunately,  ob«en-e<l  in  other  branches  of  the  administration. 
An  energetic  Deputy  Commissioner,  with  a  hobby  for  gardening, 
tries  to  teach  the  zemindar  improved  methods  of  agriculture  ; 
he  makes  np  ploughs  that  the  cidtivator  will  not  buy  ;  he  intro- 
duces English  vegetable  seeds  which  the  recipients  cfiei/^  and  expec- 
torate, but  do  not  sow.  He  makesa  «7oand  poisons  about  a  dozen 
animals  in  the  nearest  cattle  pound  with  the  contents  thereof,  and 
in  his  Annual  Report  he  tells  Government  how  he  did  not  make 
sugar  from  sorghum  juice,  owing  to  his  not  being  able  to  invest 
in  a  vacimm  ])an.  These  and  other  details,  nd  nauseam,  are  printed 
and  cin  ulate<l  over  the  province,  and  not  read  by  half  a  dozen 
pef)ple  at  the  outside. 

Tlie  Goveniment  constructs  an  important  line  of  Railway  costing 
some  millions  of  money,  and  the  road  of  which  is  carried  over 
streams  by  bridges,  the  like  of  which  are  not  to  be  seen  in  any 
other  country  of  the  world,  save  ))erhaps  in  America,  beyond  the 
dozen  or  tweniy  Engineers  who  have  been  engaged  "in  the  work 
not  a  soul  else  knows  a  single  detail  of  what  has  been  done.  Here 
an  enormous  amount  of  matter  of  the  highest  professional  in- 
terest remains  a  sealed  book,  a7id  what  would  undoubtedly  consist 
€if  information  of  the  highest  technical  value  to  other  men  under 
Kimilar  cases  is  for  ever  lost. 

The  excns*',  and  one  which  is  to  a  certain  extent  valid,  is  that 
the  ( Miveniment  and  its  officials  may  say  we  have  to  get  through 
an  enormous  amount  of  work  with  only  just  enough  time  to  d..  it 
in,  but  we  have  no  time  to  wa-te  in  writing  about  it.  This  is  un- 
«lonbt«<lly  true,  and  it  now  becomes  a  rjucstion  whether  private 
enterprise  could  not  step  in  and  supply  the  Professional  world 
with  information  of  which  it  would  gladly  avail  itself. 

"  IIuml>er  on  Iron  Bridge  fVmstruction","  an<l  "The  Progress  of 
MofJem  Engineering,"  by  the  same  author,  were  considered  most 
Taluable  additions  to  the  literature  of  Civil  Engineering— some 
yearn  ago.  Ould  not  Indux  E.vjixkkrino  be  made  the  medium 
of  rescuing  from  oblivion  the  records  of  works  which  for  magni- 
tude and  importance  are  second  to  none  in  the  world  ? 


I  do  not  suppose  the  Government  would  have  or  could  have  any 
possible  objectioi  to  make  this  information  available  ;  in  fact,  such 
a  policy  would  be  suicidal  in  the  e.xtronie  :  the  only  otluT  cpu'stion 
would  be  the  one  of  e.\|>en.se,  but  here  again  your  suliscriliers 
would  willingly  increase  the  rate  of  monthly  oryearly  sul)scri]>tion, 
and  one  or  two  or  three  papers  on  diflerent  works  of  im])ortance 
might  appear  weekly  as  a  supplement  Inw.xs  Engink.krino. 
Considering  the  scope  that  exists,  and  the  eiioimous  area  of  country 
of  which  works  of  great  magnitude  are  extended  with  a  little 
liberality  Indian  Enoiskerisg  might  take  its  place  (as  a  record 
of  splendid  work,  and  as  a  medium  of  conveying  information  of 
the  highest  practical  value)  with  any  journal  of  its  kind  in  the 
world. 

The  N.  W.  8.  Railway  with  its  main  lines  and  branches 
radiating  from  one  centre  over  the  whole  of  North-Western  India, 
shews  a  series  of  works  of  every  possible  type  from  the  practicallv 
dead  level  bee  line  from  Lahore  to  Multan,  207  miles,  without  a 
curve  to  the  gigantic  bridges  over  the  Sultej,  Chenab,  .Jhelam  and 
Indus.  The  heavy  work  between  Jhelam,  Pindi  and  the  Indu.s,  or 
in  Beluchistan  up  the  Bolan  and  Sind  Pi.shin  sections,  are  under- 
takings embracing  various  types  of  con.struction  and  work.  Now, 
would  it  not  be  possible  to  present  to  the  Profession, both  here  and 
at  home,  some  record  of  what  has  been  done,  .and  i.s  being  done  in 
various  parts  of  our  Ea.stern  Empire 

Members  of  the  Legal  and  Medical  professions  are  compelled, 
unless  they  wish  to  get  rusty  and  run  down,  to  keep  themselves 
well  posted  in  the  latest  theories,  rulings  and  points  involved  in 
the  most  recent  practice,  and  I  do  not  think  that  in  professional 
enthusiasm  and  devotion  to  their  work  the  Engineers  in  India 
are  one  whit  behind  tlifir  fellows  in  any  other  country  in  the 
world.  Moreover,  when  such  important  additions  to  their  own 
technical  knowledge  coidd  Vie  acquired  at  such  a  comparatively 
tritling  expenditure,  it  is  scarcely  to  be  supposed  that  they  would 
grudge  the  cost. 

I  may  a  so  :  dd  that  a  record  or  series  of  supplements  to  your 
journal  would  in  itself  constitute  a  manual  of  Civil  Eng  neering 
not  likely  to  be  surpassed,  if  equalled,  by  any  similar  publi- 
cation. 

S.  P.  Q   R. 

[The  policy  of  the  Government  of  India  in  the  P.  W.  D.  is  rather  to 
crush    than  encourage  our  efforts   to   supply   complete    records  of  im- 

Fortant  Engineering  works  projected  or  carried  out  in  the  country, 
t  will  surprise  the  world  at  large,  and  the  Indian  Profession  in  parti- 
cular, to  learn  that  this  spirit  of  opposition  has  been  carried  so  far  by 
a  certain  clique  that  our  request  for  admission  to  the  Library  of  the 
Public  Works  Department  at  f-alcutta  was  actually  negatived.  But 
we  have  survived  the  refusal  !^Ed.  ,  J.E.] 


Jittrarg  gioiictB. 


A  M.\xu.\L  FOR  Municipal  and  Dlstrict  Boards.  J]i/  J.  A.  Jones, 
M.I.C.E.,  F.Ii.S.E.  Madras  :  Government  Press.  1888. 
Now  that  the  scheme  of  Local  Self-Government  has  been  an 
accomplished  fact  in  some  shape  or  other  throughout  the  country, 
it  is  the  business  of  those  who  have  undertaken  the  task  of  manag- 
ing their  own  Municipal  affaii-s  to  recognise  the  heavy  responsibi- 
lity attaching  to  those  duties.  Herein  lies  the  secret  of  their 
success.  Whatever  might  be  said  of  the  antiquity  of  the  punchayet 
system,  and  its  suitability  to  the  conditions  of  Indian  life,  there 
can  be  no  gainsaying  the  fact  that  the  modern  institutions, 
inaugurated  under  the  auspices  of  the  British  Government,  have 
no  counterpart  in  any  epoch  of  the  past  history  of  the  country. 
The  punchayet  might  have  answered  its  purpose  in  the  settlement 
of  religious  or  civil  disputes  among  those  amenable  to  its  authority, 
but  it  cannot  for  a  moment  be  maintained  that  the  members  ever 
troubled  themselves  about  the  sanitation  of  a  locality  or  the  health 
of  the  people.  It  is  easy  to  understand  why  sucli  was  not  the  case. 
Scientific  appliances  were  then  unknown,  and  epidemics  which 
threatened  to  ilecimate  the  population  were  looked  u|ioii  as  visita- 
tions of  an  irate  deity  which  must  be  propitiated  by  sacrifices. 
There  was  not  a  suspicion  that  they  were  the  natural  consequence 
of  negligence  and  ignorance  combined.  Such  instances  are  not  rare 
even  now.  Sanitation,  therefore,  <lid  not  form  jmrt  of  their  learning 
or  creed,  and  since  it  is  of  modern  growth,  people  must  beeduciite<l 
in  it.  We  are  therefore  glad  to  observe  that  Mr.  .T.  A.  Jones, 
M.I.C.K.,  Vice-President  and  Engineer  of  the  Madras  Municipal 
Commission,  has  published  "  A  Manual  for  District  and  Municipal 
Boards"  in  Southern  India,  and  that  the  author  has  acquitted 
himself  creditably  goes  without  saying.  Of  course,  there  is 
nothing  positively  new  in  the  work,  nor  is  it  designed  to  benefit 
those    who   are    already    conversant  witli   the    subject.      It    is 
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his  desire  to  instruct  the  nienibers  of  the  Board  by  bringing 
home  to  them  in  plain,  simple  language,  devoid  of  teclinicalities, 
some  startling  facts  in  regard  to  the  liealth  an<l  well-being  of  the 
'masses;'  and  this  he  has  accomplished  m  an  admirable  way 
which  leaves  nothing  to  be  desired  on  that  score. 

The  anthor  starts  with  the  description  of  'dirt' as  matter  in 
the  wrong  place,  and  all  his  energies  are  devoted  to  teaching  his 
clients,  as  it  were,  how  to  remove  it  altogether,  or  to  a  suitable  place. 
He  says  what  must  be  new  to  many  members  of  the  Municipal 
and  Local  Boards,  that  the  causes  of  diseases  are  conveyed  into  our 
systems  by  means  of  the  air  we  breathe,  ihe  water  we  drink,  or 
the  food  we  consume  ;  and  theiefore  the  purer  these  are,  the  more 
remote  are  the  chances  of  ill-health.  Tlie  principal  olject  for 
which  those  bodies  have  been  appointed,  is  the  removal  of  dirt. 
"It  is  not  difficult  to  understand,"  says  Mr.  Jones,  "  that  whether 
the  work  in  liand  be  the  construction  and  maintenance  of  roads, 
the  laying  down  of  sewers,  the  distribution  of  a  supply  of  watei', 
the  draining  of  town.s,  vaccine  operations,  or  even  the  collection 
of  taxes,  the  end  arrived  at  is  either  the  removal  of  dirt  or  the 
protection  against  disease  caused  by  the  presence  of  dirt.  There 
are,  indeed,  a  few  other  duties  cast  upon  these  Boards,  such  for 
instance,  as  registration  of  births  and  deaths  ;  but  even  this  object 
is  one  intimately  connected  with  those  {)reviously  enumerated' 
as  the  resulting  figures  enable  us  to  determine  whether,  and  to 
what  extent,  our  operations  liave  acted  for  the  benefit  of  the  people, 
or  shew  how  far  we  have  fallen  short  of  the  result  we  desired  to 
achieve."  And  the  conclusion  arrived  at  is,  that  the  death-rate  of 
any  locality  is  a  criterion  of  work  done.  If  it  is  high,  we 
have  failed  in  our  duty,  and  have  permitted  dirt  to  continue  among 
us  ;  while  if  it  is  low,  then  we  may  be  sure  that  our  efforts  have 
been  crowned  with  success,  and  this  should  encourage  us  in  our 
endeavours  to  reduce  the  death-rate  still  lower.  The  rate  of  mor- 
tality, according  to  Mr.  Jones,  should  not  exceed  2.3  per  thousand. 

The  next  subject  discu.ssed  is  hygeine.  It  is  pointed  out  what 
everybody  should  know  that  without  pure  air  a  liigh  degree  of 
health  could  nit  be  assured.  This  is  to  be  attained  by  the  use 
of  disinfectants,  deodoi'ants,  ventilation,  fiC,  principal  among  these 
being  a  consideration  of  the  space  occupied  by  each  individual. 
In  the  bari-acl; -rooms  in  India  on  the  plains,  1,800  cubic  feet  and 
90  superficial  feet  are  allowed  to  each  person  ;  on  tlie  hills,  1,200 
to  1,400  cubic  feet,  and  75  superficial  fpt-t  ;  in  native  hospitals, 
1,600  cubic  feet,  and  99  superficial  feet ;  in  jail,  648  cubic  feet  and 
.04  superficial  feet.  Cattle  ought  to  have  1,000  cubic  feet.  Ven- 
tilation may  be  effected  either  by  natural  or  artificial  means  ;  the 
former  includes  winds  and  difl'erences  of  temperature  ;  the 
latter,  exti-action  or  propulsion.  Wiml.s  are  great  agents  in  venti- 
lation, and  it  is  to  these  we  must  trust  in  laying  out  streets, 
lanes,  &c. 

The  author  discusses  the  subject  of  water  and  its  impurities  in 
an  admirable  manner.  Any  man  with  ordinaiy  intelligence 
should  be  able,  after  reading  it,  to  find  out  for  himself 
what  are  the  compositions  of  water,  and  how  it  may  be  purified. 
The  sources  of  its  supply  are  rivers,  tanks  or  other  reservoirs,  wells 
and  streams.  Ordinarily  the  largest  sup|(ly  is  obtained  from  wells. 
The  storage  in  them  is  nothing  more  tlian  rain  water,  which  has 
fallen  and  sunk  through  the  land,  and  usually  stands  at  the  same 
level  as  the  subsoil  water  around  it.  It  follows  that  the  purity 
of  the  water  in  a  well  is  regulated  by  the  soil  througli  which  rain 
has  percohited,  and  on  the  external  surface  surroundings ;  if, 
therefore,  we  wish  that  its  contents  should  be  uncontaminated,  the 
surface  of  the  ground  around  it  should  be  perfectly  clean,  and 
that  there  is  no  soakage  of  an  impure  matter  into  the  ground 
near  it.  To  quote  Mr.  .Tones  : — "  A  well,  however,  cannot  be  con- 
sidered absolutely  free  from  pollution  except  from  matters  fully 
half  a  mile  distant  from  it  in  every  direction.  Soil  will  natur- 
ally act  as  a  filter,  and  at  first  would  do  so  ;  but  all  filters  get  dirty, 
and  thus  if  excreraentitious  and  other  refuse  substances  are  con- 
stantly on  the  ground  within  the  drainage  cone,  the  well  water 
will  become  impure.    Impurities  will  also  pass  into  a  well  by 


its  mouth  ;  winds  will  blow  in  dust  highly  charged  with  mineral 
and  vegetable  matters  ;  floods  will  wash  in  every  kind  of  impurity, 
organic,  or  inorganic  ;  <lirty  vessels  for  drawing  the  water  may 
pollute  it ;  persons  washing  themselves  near  the  well  will  allow 
the  water  to  flow  oflT  them  into  the  ground,  and  thus  back  into 
the  well."  It  is  therefore  very  dangerous  to  place  water,  whether 
for  drinking  or  culinary  purposes,  near  burial-grounds,  slaughter- 
houses, cess-pools,  sewers  or  surface  drains,  tanneries,  or  even  culti- 
vated fields,  which  have  been  manured,  nor  should  they  be  kept  in 
the  vicinity  of  tanks  where  people  resort  for  purposes  of  ablution,; 
In  order  to  secure  the  purity  of  water  in  a  well,  it  should  have  a 
good  parapet,  a  flooring  round  the  mouth  which  will  not  permit 
any  liquid  to  permeate  through  the  soil,  extending  some  ten  or  fif- 
teen feet  from  it,  a  drain  round  this  to  receive  water  which  may  b« 
spilled  in  drawing,  and  another  di'ain  to  carry  it  away.  To  ensure 
great  security  from  pollution,  private  vessels  should  not  be  per- 
mitted to  be  lowered  into  it,  as  there  is  a  risk  of  contamination, 
to  avoid  which  the  well  should  be  covered,  and  a  bucket  and 
pulley  should  be  attached  to  it,  or  to  arch  wells  over  and  fix  pumpS 
at  them,  or  to  pump  the  water  from  the  well  into  a  reseri'oir  which 
might  be  furnished  with  taps  from  which  people  may  tal<e  their 
supply.  Then,  again,  wells  should  be  pumped  dry  once  a  year. 
We  have  dwelt  at  length  upon  this  subject,  because,  as  we  have 
said  above  this  is  the  most  ordinary  method  of  procuring  this 
necessary  of  life,  and  also  to  point  out  that  the  hot  beds  of  epide- 
mics may  be  distinctly  traced  to  the  impure  wate'  in  reservoirs 
which  are  surrounded  by  huts,  and  to  which  the  inhabitants  resort 
indiscriminately  for  bathing,  washing  their  clotlifs,  and  drawing 
potable  water. 

In  writing  about  food,  the  author  has  been  so  particular  in  the 
details  as  to  detecting  unsoundness  in  it,  that  any  one  following 
the  directions  given  will  be  in  a  position  to  detect  any 
shortcoming  by  merely  looking  at  it,  whether  it  be  grain,  vege- 
table or  animal  food. 

The  subject  next  treated  is  conservancy  and  sanitation.  Here 
some  wholesome  advice  is  given  which  Municipalities  and 
District  Boards  should  closely  study,  as  the  au  thoi'  very  properly 
observes  : — "Splendid  water-supplies,  fine  roads,  beautiful  lamps, 
.pleasant  i>arks  are  things  mueh  to  be  desired  ;  but  if  the  soil  and 
foundations  of  our  dwellings  are  .saturated  with  filth  ;  if  the  air  we 
breathe  is  impure,  and  we  neglect  to  improve  these  before  wasting 
money  on  the  former  objects,  we  shall  be  simply  building  a  house  of 
cards,  which  will  fall  to  the  ground  in  the  face  of  the  first  epi- 
demic which  arises." 

These  are  words  of  wisdom,  and  how  they  find  application 
even  in  the  City  of  Palaces  was  painfully  exemplified  when  the 
subject  of  connecting  the  Howrah  pontoon  bridge  with  Sealdah 
by  a  broad  road  was  discussed  by  its  Civic  Fathers.  What 
a  wail  was  raised  that  the  plague  spots  in  the  Northern  Division 
of  the  town  were  to  be  swept  away.  They  had  for  upwards 
of  a  hundred  years  offered  victims  to  the  Moloch  of  cholera, 
fever  and  other  scourges  of  humanity,  and  here  was  a  pail 
of  Western  civilization  brouglit  to  cleanse  the  town  of  these 
spots  so  endeared  to  those  who  live  in  closely  packed  bustees. 
We  do  not  mean  to  support  the  authorities  in  the  way  they 
have  proposed  to  compensate  owners  for  the  land  acquired  for  the 
purpose,  for  a  good  deal  of  injustice  will  be  worked  ;  they 
might  be  a  little  more  liberal.  But  when  the  whole  town  is  to  derive 
benefit  by  the  opening  up  of  bye-lanes,  &c.,  we  think  that  j>rivate 
interest  should,  to  some  extent,  give  way  before  public  good. 

We  regret  that  want  of  space  prevents  our  entering 
at  length  into  an  examination  of  the  other  subjects  dis- 
cussed by  Mr.  Jones  with  an  ability,  the  result  of  practical 
experience.  But  in  justice  to  him,  it  should  here  be  stated  that 
the  "  Manual"  is  a  work  which  members  of  the  District  and  Muni- 
cipal Boards  would  do  well  to  have  at  their  elbow  at  all  times.  It 
will  help  them  in  moments  of  diflaculty,  at  the  same  time  enable 
them  to  generally  dispense  with  constant  references  to  prof<s« 
siooal  men. 
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TYPES  OF  IRON  GIRDER  BRIDGES,  INDIAN 
MIDLAND  RAILWAY. 

We  furnish  the  second  of  the  series  of  Plates  giving 
details  of  the  main  giniers  of  these  Bridges.  The  Draw- 
ings, as  staid  before,  are  self-explanatory.  The  annexed 
Plate  refers  to  the  100  feet  clear  span  deck  bridge,  some 
particulars  relative  to  which  will  be  found  in  our  issue  of 
aSth  August  last. 


NOTES  ON  NAVIGATION. 
Br  A.  EwBANK. 
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Fig.  12. 

We  may  now  consider  the  ease  where  in  the  preceding 
paper  we  hitd 

Cot  y  =  Cot  A— o-Sini  sec.  -I  Cos  a,  and  where  we  take 
2 
the  point  A  of  the  small  arc  o-  to  coincide  with  E.  See 
Jig.  12.  When  A  moves  down  to  E  we  have  Cot  y  =  Cot 
A  by  the  above  equation,  while  for  other  positions  of  A 
on  the  tixed  circle  E  V  we  have  Cot  y  differing  from  Cot 
A  by  a  small  (juantity. 

When  y  differs  from  A,  the  rhumb  line  A  C  B  cuts  the 
circle  A  S  B  at  a  small  angle.  When  y  becomes  equal  to 
A,  the  rhumb  line  for  the  small  arc  A  B  must  touch  the 
circle  at  A.  Thus  our  inference  is  as  follows.  If  at  E  and 
for  a  ven'  small  arc  E  B  we  propose  to  draw  the  rhumb 
line,  we  shall  find  that  the  circle  is  its  own  rhumb  line. 

Thus  that  property  which  is  true  for  the  equator  ami 
for  all  meridians — be  the  arc  A  B  small  or  large — is  found 
to  be  true  also  for  all  great  circles  at  one  particular 
portion  of  each  circle.  The  portion  in  question  is  that 
element  of  the  circle  which  is  at  the  equator.  Strictly 
speaking,  there  are  two  such  elements  because  the  circle 
meets  the  equator  in  two  places. 

Further,  to  examine  this  matter  let  us  consider  ^^.  13. 

Fig.  13. 


N  E  X  is  a  sheet  of  paper  or  other  plane  surface. 
N  B  and  R  A  are  parallel  to  E  X.  E  A  B  is  a  straight 
line  making  any  acute  angle  with  E  X. 

Now  let  the  paper  or  other  material  be  made  into  part 
of  a  cylindrical  surface,  of  which  E  X,  R  A  and  N  B  will 
be  generating  lines.  These  lines  remain  unaffected  by 
the  folding  of  the  paper. 

The  line  E  R  N  becomes  a  circle.  It  becomes  a  curve, 
but  it  does  not  cease  to  be  a  plane  curve,  i.e.,  to  lie  in  one 
plane. 

The  line  E  A  B  becomes  a  curve,  but  it  is  not  a  plane 
curve.  Non-plane  curves  are  called  curves  of  double 
curvature.  No  four  consecutive  points  of  the  curve 
E  A  B  lie  in  one  plane. 

The  curved  line  E  A  B  becomes  a  screw  line  on  the 
cylinder.  Or  we  may  call  it  a  line  of  constant  pitch. 
The  pitch  is  the  angle  90°— R  A  E  or  90'— N  B  A.  Strictly 
lo  describe  the  angle  at  B  when  E  A  B  is  curved,  we  should 
takeafKjint  B'  in  B  A  and  near  to  B.  Similarly  we 
should  take  a  point  A=  in  A  E  and  near  to   A.    And   we 


should  define  the  pitch  as  the  angle  90 — R  A  A„  or  90" — 
RBB,. 

The  ctirved  line  E  A  B  might  also  be  called  a  rhumb 
line  on  the  cylinder.  The  pole  of  the  cylinder  may  be 
considered  to  be  at  infinity,  or  the  axis  of  the  cylinder 
produced  towards  sixy  the  left  of  the  figure.  To  this  point 
or  polo  we  may  imagine  that  the  parallel  lines  A  R  and 
B  N  are  travelling  or  converging. 

The  rhumb  line  E  A  has  a  double  curvature.  Sup- 
pose tliat  when  the  paper  N  X  has  been  curved  to  form 
a  cylinder  we  hold  it  so  that  the  axis  of  the  cylinder  h 
hoiizontal  and  the  line  E  X  is  the  highest  generating 
line  of  the  cylinder.  To  make  the  idea  further  precise 
let  E  X  point  due  cast.     Also  let  the  angle  A  E  X  be  45'", 

Then  a  small  element  at  E  of  the  line  E  R  is  still 
horizontal  and  points  due  north.  A  small  element  of  E  A 
is  horizontal,  and  points  north-east.  These  two  small 
elements  lie  in  the  tangent  plane  at  the  point  E.  This 
plane  is  horizontal  and  contains  not  only  a  small  element 
of  E  X,  but  the  whole  of  this  line. 

Now  the  curve  E  R  N  has  only  a  single  curvature, 
we  may  call  it  a  vertical  curvature.  The  points  R,  N 
sink  below  the  horizontal  plane  at  E.  But  these  points 
R,  N  do  not  get  deflected  horizontally  or  laterally.  They 
may  still  be  considered  as  being  due  north  of  E. 

If  now  we  consider  the  curved  line  E  A  B,  wo  see 
that  the  arc  A  B  also  has  a  vertical  curvature.  A 
is  a  ceriain  distance  beneath  the  horizontal  plane  at 
E,  B  is  a  further  distance  below  E.  If  the  length 
of  the  original  straight  line  E  B  be  double  of  the 
straight  portion  E  A,  then  in  the  curved  line  we 
shall  have  the  depth  of  B  below  E  more  than  double  the 
depth  of  A  below  E.  The  depth  of  B  equals  that  of 
N,  :.nd  the  depth  of  A  equals  that  of  R.  If  E  R  :.R  N 
the  depth  of  N  is  more  than  double  that  of  R.  In  fact, 
in  tiiis  case  the  depth  of  N  is  to  that  of  R  in  a  ratio 
which  is  as  4  to  1  for  small  arcs  E  R,  R  N,  and  which 
gradually  lessens  as  E  N  approaches  a  quadrant.  The 
value  of  the  ratio  is  then  2+  y/2.  If  we  have  EN  a 
semi-circle,  the  ratio  reduces  to  2.  Thus  the  depth  of 
N  is  alway  more  than  treble  of  the  depth  of  R  as  long 
as  E  N  does  not  exceed  a  quadrant. 

For  a  curve  which  is  not  a  circle  other  ratios  will,  of 
course,  obtain. 

The  curved  line  E  A  B  besides  shewing  a  certain 
varying  verlical  curvature  has  a  lateral  curvature,  also 
varying,  which  may  be  illustrated  by  _%.  14. 

E  X  B  N  is  a  plane  rectangle  of  paper.  E  X  has 
some  length  C  and   E  N,  the    breadth  of  the  paper,  is 

-^.     Accordingly  the  paper  may  be  folded  or  rolled  so  as 

to  form  one  quarter  of  a  complete  cylinder.  In  this 
case  the  radius  of  the  cylinder  will  be  r. 

The  line  E  N  becomes  the  quadrant  E  II.  The 
equal  line  X  B  gives  the  quadrant  X  K.  The  line  E  B 
forms  a  curve  which  starts  from  E  and  reaches  K.  This 
curve  on  the  cylinder  is  not  shewn  in  the  figure.  D  L  is 
now  the  axis  of  the  cylinder.  D  L.  C  F  is  a  horizontal 
plane  parallel  to  the  plane  E  X  B  N. 

Let  the  curved  line  into  which  E  B  is  bent  bo  projected 
orthogonally  on  the  plane  D  L  C  F.  We  thus  obtain 
a  curve  I)  K.  D  C  is  the  projection  of  E  B.  The  curve 
D  K  touches  D  C  at  D.  At  K  the  tangent  line  to  the 
projection  woidd  be  a  line  parallel  to  D  L  or  E  X. 

The  projection  D  K  illustrates  the  varying  lateral 
curvature  of  the  original  line  E  B  on  the  cylinder. 
But  it  shews  nothing  of  the  vertical  curvature  of 
EAB. 

The  movement  of  a  point  along  the  curved  lino  E  A  B, 
of  Jig.  13  as  far  as  its  horizontal  velocity  is  concerned,  is 
initially  north-east.  Its  horizontal  component  of  velocity 
then  gradually  changes,  until  at  K  it  becomes  due  east. 

Thus  we  see  the  lateral  curvature  illu.strated.  At  E  the 
moving  point  has  no  vertical  component  of  velocity. 
At  K  the  real  curve  has  an  inclination  downwards  of  45" 
to  the  vertical.  Here  we  see  the  vertical  curvature 
illustrated. 
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liinfig.  14  we  produce  N  E  and  B  X,  so  as  to  make  another 
rectangle  equal  to  E  X  B  N,  and  having  E  X  as  one  side,  then 
beneath  this  new  rectangle  we  may  imagine  the  other  upper 
half  of  the  cylinder  to  be  formed.  If  we  produce  X  E  to  Y 
80  that  E  Y  =  E  X,  then  on  each  side  of  E  Y  we  can  form 
another  quarter  of  a  cylinder.  Through  the  axis  D  L  we 
have  the  horizontal  plane  D  L  C. 

We  then  obtain  such  a  figure  as  fig.  15.  This  may 
represent  the  projection  of  the  four  upper  parts  of  the 
cylinder  already  mentioned.  K  D  is  the  same  curve  as  in 
fig.  14.  At  D  the  curve  crosses  its  tangent  line  and  forms 
a  portion  D  M  equal  to  D  K. 

This  projection  K  D  M  shews  a  point  of  inflexion.  But 
in  the  original  rhumb  lino  E  A  B  there  is  no  point  of 
inflexion.  A  rhumb  line  or  screw  line  on  a  cylinder  is 
such  that  every  element  is  siniilar  and  equal  to  any  other 
element.  Such  a  curve  would  not  shew  a  point  of  inflexion. 

In  fi/j.  7,  where  we  projected  a  spherical  rhumb  line  on 
the  equator,  we  had  a  real  point  of  inflexion  at  M  in  the 
original  curve.  But  there  is  not  a  point  of  inflexion  at  M 
in  the  projection.  Here  then  we  have  the  converse  case 
where  a  point  of  inflexion  really  existing  is  suppressed  in 
the  projection.  In  reality  the  rhumb  line  A  M  J  crosses 
the  equator.  But  in  the  figure  it  appears  as  if  the  rhumb 
line  did  not  cross,  but  touched  the  equator  at  M. 

Now  the  straight  line  S  D  C  in  fig.  15  is  a  tangent 
to  the  projection  M  D  K.  On  the  cylinder  is  the  real 
rhumb  line  passing  through  E.  To  this  rhumb  line  the 
straight  line  B  E  or  B  E  produced  is  a  tangent. 

Throuo-h  the  line  B  E  draw  a  vertical  plane.  This  will 
cut  the  cylinder  in  a  plane  curve,  which  is  an  ellipse. 
This  curve  also  touches  the  rhumb  line  at  E.  The  rhumb 
line  crosses  at  E  the  plane  of  the  ellipse.  But  the 
direction  at  E  of  an  element  of  the  rhumb  line  is  identical 
with  the  direction  of  an  element  of  the  ellipse.  In  fact, 
each  touches  the  line  E  B. 

Now  (fig.  16)  on  a  globe  draw  Q  M  R,the  equator,  and 
L  M  K,  a  great  circle  cutting  the  equator  at  an  angle  a. 
Along  a  small  element  M  T  of  M  K  draw  a  rhumb  line  and 
produce  it.  This  rhumb  line  will  touch  the  circle  M  K  at 
M,  and  will  then  leave  M  K  and  pass  north  of  M  K. 

If  we  produce  the  rhumb  line  backwards,  it  will  give 
the  curve  M  J  which  is  south  of  the  circle  M  L.  Con- 
versely, if  on  the  given  circle  M  K  we  take  an  elementary 
arc  M  T,  and  propose  to  di-aw  the  rhumb  line  through 
the  extremities  M  and  T,  we  find  it  coincident  with  the 
great  circle  arc  M  T. 

This  is  the  reason  why  in  equation  (18)  which  is  tan 
y_A  =  <r  Sin  I  Sec  -  I  Cos  a  we  have    the    angle  y  — A 

2 
exactly  zero  when  o-  is  the  small  arc  M  T. 


In  a  plane  curve  like  M  D  K  of  fig.  15  the  curve  loses 
its  curvature  entirely  at  D.  The  curvature  at  M  is  in 
one  direction,  and  that  at  K  is  in  the  other  direction. 
The  curvature  changing  gradually  between  M  and  K 
passes  naturally  through  the  valve  zero. 

Fig.  16. 


or 


Now  for  fig.  16  let  us  hold  the  globe  so  that  M  is  the 
highest  point. 

Then  the  circle  L  M  K  is  to  us  a  vertical  circle.  We 
may  so  hold  the  globe  that  this  vertical  circle  is  in  our 
meridian.  We  may  then  say  that  L  M  K  is  a  curve  which 
has  a  vertical  curvature,  but  has  no  deflection  east 
west. 

To  a  point  moving  on  the  rhumb  line  are  J  M  from 
J  to  M,  there  is  a  variable  westerly  deflection  which 
is  continually  decreasing  and  becomes  zero  at  M.  Then 
the  point  must  be  moving  due  north  as  seen  by  the  man 
that  holds  the  globe.  The  north  direction  is  given  by 
the  pole  of  our  earth,  and  not  by  the  pole  of  the  globe 
held  in  the  hand. 

If  the  rhumb  line  had  not  a  point  of  inflexion  at  M, 
the  moving  point  would  at  M  begin  to  have  an  easterly 
deflection  as  measured  by  the  true  compass.  But,  as  a 
matter  of  fact,  the  moving  point  having  reached  M,  begins 
to  recover  its  westerly  movements. 

The  curvature  which  it  has  lost  at  M  is  an  east  and 
west  or  lateral  or  horizontal  curvature.  The  great 
circle  L  M  K  has  no  lateral  curvature.  It  is,  if  examined 
for  lateral  deviations,  found  to  be,  as  it  were,  straight. 
And  this  circle  bears  the  same  relation  to  the  rhumb 
line  as  does  the  straight  line  S  C  of  fig.  15  to  the  curve 
M  D  K.  At  the  point  M  the  rhumb  line  has  lost  the 
curvature  we  are  calling  horizontal  but  it  retains  the 
curvature  we  call  vertical.  In  fact  its  curvature  for  the 
moment  is  that  of  the  great  circle  M  K. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK. 
XXXVII. 

Teak-wood  work   ordinary.     In  trasses,  door  frames, 
partition,  quarterings,  &c. 


Items  per  c.  ft. 
(1) 


Labor. — 
Carpenter  No.  , 

Coolie  „     , 

Carriage  „     , 

Sundries 

Materials. — 

Teak-wood,  includ- 
ing wa.ste         c.  ft.   , 
Sundries 

Petty  Establishment 

Total  per  c.  ft. 


No.  or 

Rate. 

Amount. 

Quantity. 
(2) 

(3) 

(4) 

0-5 

0-66 

Variable. 

nS 

i 

1^'. 

■  ■• 

•  •• 

Total. 
(5) 


a 
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0\  THE  ERECTION  OF  GIRDERS,  SOHAN 

BRIDGE,  PUNJAB  NORTHERN  STATE 

RAILWAY. 

By  Mr.  H.  B.  Molesworth,  Late  Assistant  Engineer, 

P.  W.  D. 

I.v  accordauce  with  orders  received  from  Mr.  F.  L. 
Dibblee,  Engineer-iu-Chief,  Punjab  Northern  St^ate  Rail- 
way, Ratial-Piiidi  Section,  I  took  over  charge  of  the 
Sohan  Bridge  Sub-Division  on  the  18th  July  1880. 

The  state  of  the  works  was  then  as  follows : — 

Miu>onri/. — The  masonry  of  the  bridge  was  practi- 
cally finished. 

Staijiiifj. — The  iron  staging  which  had  been  erected 
had  been  partially  washed  away  by  heavy  floods,  and  only 
that  of  two  spjins,  No.s.  1  and  5,  and  one  pier  of  staging 
for  No.  4  span,  were  still  standing.  Of  this  staging, 
span  No.  1  was  nearly  complete  ;  No.  5  span  was  com- 
menced, but  only  about  li  lengths  of  staging  were 
erected. 

Girders. — The  right  hand  plate  girder  of  the  south 
80  feet  span  had  been  rolled  across,  and  was  nearly  in 
position. 

River. — The  river  was  in  heavy  flood,  but  the  water 
was  rapidly  falling. 

Before  detailing  the  means  employed  in  erecting  the 
girders,  a  short  description  of  the  Sohan  river  and  the 
Bridge  will  explain  the  difficulties  met  with  and  the 
precautions  required. 

The  Sohan  river  has  a  rapid  fall,  and  a  bed  composed 
principally  of  shingle,  small  boulders  and  sand.  The 
proximity  of  the  hills  makes  the  floods  very  sudden, 
and  their  duration  is  usually  short.  During  the  months 
of  July,  August  and  September,  slight  floods  are  of 
almost  daily  occurrence,  and  the  continuance  of  low  water 
can  never  be  counted  on  for  more  than  a  few  hours. 

A  sketch  plan  (Plate  I.)  is  annexed  shewing  the  set  of 
the  current,  a  reference  to  which  will  serve  to  illustrate 
the  following  remarks : — 

Span  No.  1  was  not  much  afiFected  by  the  floods,  as 
the  current  was  deflected  towards  the  opposite  bank  by 
a  spur  of  rock.  The  iron  staging  therefore  was  perfectly 
safe  in  this  span. 

In  span  No.  2  the  current  ran  much  more  strongly,  and 
the  iron  staging  which  was  erected  there  was  undermined 
by  the  current  and  fell. 

In  spans  Nos.  3  and  4  the  full  force  of  the  current  was 
exerted,  the  staging  of  span  No.  3  failed  completely,  and 
only  one  pier  of  staging  was  left  intact  in  No.  4  span.  This 
staging  was  built  on  a  foundation  of  piles  and  stood  all 
the  subsequent  floods,  when  protected  by  a  groyne  and 
sand  bags. 

In  span  No.  5  the  staging  stood,  there  not  being  much 
flow. 

The  Government  of  India  attached  such  importance, 
in  a  military  point  of  view,  to  the  completion  of  this  im- 
portant link  in  the  frontier  sy.stem  of  Railways,  that  they 
were  prepared  to  risk  the  loss  of  a  .spare  span  of  girders 
rather  than  wait  until  all  danger  from  floods  was  at  an 
end— a  procedure  which  would  have  involved  a  delay  of 
several  months. 

It  was  therefore  determined,  in  spite  of  the  previous 
failure  of  the  staging,  to  erect  the  girders  during  the 
rains,  and  a  trestle  suging  was  adopted  at  the  suggestion 
of  Mr.  F,  L  Dibblee.  Engineer-in-Chief,  for  the  3  spans 
in  which  the  difficulty  of  obtaining  foundations  precluded 
all  intermediate  supports. 

The  trestles  were  made  of  Derrick  poles  (pun  spars), 
which  were  braced  together  and  strengthened  with  sleepers! 

These  trestles  rested  in  receascs  cut  in  the  piers,  and 
were  in  all  cases  put  together  on  the  ground  and  hoisted 
entire  ;  the  diagonal  bracing  was  simply  timber  of  small 
scanthng,  such  as  off-cuttings,  rafters,  &c.,  dogged  firmly 
in  place.  "^ 

(To  be  continued.) 


It  ui  uaia   that   the   Ruoaians  have  bridged  the  Oxus  at  Kerki. 
tJjeir  Boathem  cratpost,  in  the  direction  of  Kham-i-ab. 


DIFFICULTY  OF  MAKING.  STRUCTURES 
WATERTIGHT. 

S.  ToMLiNSON,  Assoc.  M.  Inst.  C  E.,  F.  R.  Met.  Soc, 

Deputy  Executive  Engineer,  Municipal  Water-Works, 

Bombay. 

TuE  difficulty  experienced  in  making  reservoirs  and 
tanks  watertight  arises  from  the  physical  properties  of 
matter,  and  is  therefore  not  lightly  got  over. 

Water  possesses  considerable  specific  gravity  which 
causes  it  to  exercise  great  pressure,  and  at  the  same  time 
it  possesses  a  splendid  mobility.  These  two  properties 
combine  to  make  its  power  of  escape  from  any  vessel  very 
great :  the  difficulty  is  to  secure  a  structure  of  sufficient 
strength  and  impermeability  by  a  practicable  expendi- 
ture of  money. 

It  is  generally  held  that  all  matter  is  built  up  of 
molecules  of  extremely  minute  dimensions.  In  a  simple 
substance  or  clement  therefore  there  must  be  spaces  of 
greater  or  less  extent  between  these  ultimate  molecules 
whether  in  a  solid  or  liquid  condition,  the  molecules 
cohering  together.  In  any  other  than  an  element  and 
more  especially  in  all  building  materials,  such  as  stone, 
brick  and  lime,  there  arc  several  constituents  and  the 
porosity  is  greatly  increased,  because  there  is  now  also 
not  only  the  cohesion  of  similar  particles,  but  the  adhe- 
sion of  dissimilar  particles  introduced.  The  porosity  of 
building  stones  and  materials  differs  widely.  In  the  case 
of  uuglazed  bricks,  for  example,  there  is  no  difficulty  in  a 
person  maintaining  a  pressure  of  2  or  3  inches  of  water 
after  forcing  the  current  of  air  from  his  lungs  through 
the  brick.  They  freely  absorb  water  as  every  one  knows, 
and  under  pressure  they  freely  exude  water.  From  this 
extreme  porosity  there  are  all  characters  up  to  the  almost 
impermeable  basalts  and  granites  which  scarcely  absorb 
any  water  at  all.  These  last  are  the  most  suitable 
materials  for  masonry,  subject  to  hydrostatic  pressure,  pro- 
vided a  cementing  material  of  equally  suitable  quality 
can  be  met  with. 

I  need  scarcely  say  that  cementing  materials  differ 
widely  in  character,  and  the  very  greatest  care  is  neces- 
sary to  prevent  failure  and  disappointment.  The  most 
reliable  cement  known  is  undoubtedly  Portland  cement, 
which  is  a  prepared  calcined  mixture  of  lime  and  clay. 
Not  only  is  it  the  best  cementing  material,  but  of  itself 
only  it  forms  a  strong  artificial,  and  almost  impervious, 
stone.  The  great  advantage,  it  seems  to  me,  of  Port- 
land cement  as  a  cementing  material  for  fine  grained 
stone,  such  as  basalt,  lies  in  the  extreme  fineness  of  its 
particles,  almost  the  whole  of  which  in  the  best  cement 
will  pass  through  a  .sieve  of  2,500  meshes  to  the  square 
inch.  The  use  of  Portland  cement  is  however  more  cost- 
ly than  lime,  especially  in  this  countr}',  where  freights  alone 
double  its  cost,  and  the  use  of  the  natural  limes  of  the 
country  will  be  largely  continued.  The  results  in 
various  cases  will  depend  upon  the  quality  of    that    lime. 

The  face  of  a  wall  is  usually  dealt  with  in  a  special 
manner  either  by  plastering  the  whole  face  of  it  or  by 
pointing  the  joints. 

As  has  been  remarked,  glazing  or  plastering  is  abso- 
lutely necessary  over  brickwork,  which  is  so  notoriously 
porous.  The  case  is  different,  it  seems  to  me,  with  the 
faces  of  walls  built  with  almost  impervious  basalt.  No 
plaster  can  improve  the  stone  itself,  and  as  compared 
with  pointing  in  such  a  case  I  believe  plastering  is  in- 
ferior in  its  durability  and  effectiveness  besides  being 
much  more  costly.     My  reasons  for  saying  this  are : — 

1.  Under    the  extreme   changes  of  temperature  and 

condition  a  large  surface  of  plaster  is  certain  to 
crack.  Any  failure  involves  not  only  the  disturb- 
ance of  the  plaster  immediately  concerned,  but 
affects,  through  the  continuity  of  the  plaster,  the 
surrounding  work. 

2.  In    the    case   where  any  back  pressure  is  liable  to 

occur  through  the  accumulation  of  water  outside 
a  wall.  In  the  case  of  pointing  the  water  might 
force  its  way  out  at  one  or  two  points  leaving  the 
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SKETCH  PLAN  OF  SOHAN  RIVER  AT  SITE  OF  BRIDGE. 


1  A.  CompLeted.  Girder. 

s*    B.  Kiid  of  iiicojnpteted,  Gird.fr. 
^"^    a.  Chain  lashinq. 
h  Woodai  packing. 
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other  parts  unimpaired.  In  the  case  of  plaster 
the  result  would  probably  be  the  dislodgement 
of  a  considerable  area  of  surface. 
3.  In  the  usual  case  of  almost  vertical  walls.  Whilst 
pointing  rests  securely  within  the  joint  and  ha,s 
the  full  advantage  of  both  adhesion  and  gravi- 
tation to  keep  it  there,  plastering  on  the  other 
hand  is  under  the  adverse  influence  of  gravity,  and 
this  tendency  is  only  resisted  by  its  adhesion 
to  the  surface  of  the  wall  and  the   locking  ot  the 

4  The°chances  are  that  in  actual  work  the  materials 
will  be  forced  into  and  pressed  against  the  surfaces 
of  the  stone  by  pointing  than  by  plastering,  and 
the  joints  only  require  attention. 

5.  Pointing  is  more  easily  repaired  if  it  should  become 
damaged  from  any  cause. 


NOTES  FROM  HOME. 

(From  otir  own  Correspondent.) 
TuE  London  and  Noi-th-Western  Railway  has  accelerated 
its  Scotch  express,  and  much  attention  is  now  directed  to  the 
race  which  is  now  going  on  between  the  East  and  West 
coast  routes  to  Scotland.  The  train  which  leaves  Euston  at 
ten  o'clock  makes  the  run  to  Edinburgli  in  eight  hours  and 
the  tii-st  train  arrived  at  the  Northern  terminus  eight 
minutes  before  time,  the  journey  having  been  accomplished 
with  ease.  A  correspondent  of  the  Thnes  who  accompanied 
the  train  gives  some  interesting  particulars  of  this  excellent 
performance.  He  says  that  between  Creine  and  Preston  a 
mile  was  covered  in  48f  seconds,  which  equals  74  miles  an 
hour  The  engine  that  performed  this  work  was  built  no 
less  than  twenty-five  years  ago  at  Creine  by  Mr^John  Rams- 
■bottom,  who  was  then  Chief  of  the  Mechanical  Department  of 
the  North-Western  Railway,  and  is  now  a  Director  of  the 
Lancasliire  and  Yorkshire.  It  is  of  what  is  commonly  known 
as  the  Ramsbottom  type,  with  driving  wheel  6  feet  6  inches 
in  diameter  and  cylinders  17  by  24. 

Up  to  the  present  date  the  East  Coast  Companies  announce 
no  further  struggle.  The  Midland,  notwithstanding  it  runs 
to  Edinburgh  in  23  minutes  less  than  last  year,  is  now  an 
hour  and  three-quarters  behind  the  other  lines  , ,.  ,    , 

Such  of  the  Railway  Reports  as  are  at  present  published 
shew  a  fairly  satisfactory  and  general  progress  for  the  half- 
year  In  several  it  is  to  be  observed  that  first  and  second 
class  passengers  still  shew  a  tendency  to  go  third  The 
Great  Western  Company,  among  other  things,  have  decided 
to  carry  on  the  steam  packet  service  between  Weymouth 
:and  the  Channel  Islands.  The  Corporation  of  Weymouth  is 
to  widen  the  harbour  to  accommodate  the  three  new  boats 
the  GreatWestern  will  build  by  the  summer  of  next  year. 

The  Channel  pa,ssenger  traffic  between  Dover  and  the 
Continent  has  gi-own  to  extraordinary  dimensions  this  season. 
An  average  of  sixteen  hundred  persons  per  day,  or  about  12 
thousand  during  the  week,  are  now  orosing  the  English 
Channel.  So  exceptional  is  the  traffic  that  the  midday 
expresses  occasionally  have  to  run  in  two  parts.  It  is 
noticeable  that  there  is  a  considerable  increase  this  year  in 
the  number  of  foreigners  visiting  this  country.  Owing  to 
the  growth  in  the  traffic  the  London,  Chatham  and  Dover 
Company  have  decided  to  lay  down  another  steamer,  which 
will  be  built  on  the  Clyde. 

A  contract  for  Captain  Ead's  proposed  ship  railway  across 
the  Isthmus  of  Tehuantepec  from  the  Mexican  Gulf  to  the 
Pacific  has  been  recently  let.  The  work  is  to  be  completed 
according  to  present  arrangements  in  five  years. 

An  Italian  Engineer  has  just  completed  the  survey  of  a 
proposed  canal  across  Italy,  the  object  of  which  is  to  save 
the  long  journey  round  Cape  Leuca.     This  canal   would  begin 

»on  the  western  side  near  Castro  on  the  Tyrrenhian  Sea,  and 
reach  the  eastern  coast  at  Farro  on  the  Adriatic.  Its  length 
would  be  about  180  miles,  and  its  proposed  breadth  110  yards, 
and  its  depth  40  feet.  The  estimated  cost  of  the  undertak- 
ing, including  draining  two  lakes,  is  20  millions  sterling. 

The  Civil  and  Mechanical  Engineers'  Society  paid  a  visit 
last  week  to  the  pumping  station  of  the  London  Hydraulic 
Power  Company,  now  in  course  of  erection  in  Mill  Bank 
Street,  Westminster,  and  also  the  pumping  station  at  Falcon 
Wharf,  BlackfrL-vrs.  This  week  the  same  Society  pay  a  visit  to 
the  Tower  Bridge  works. 


The  total  length  of  the  Tower  Bridge  will  be  940  feet 
openin-  span  width  200  feet,  opening  span  headway  when 
opened'lSS  feet,  opening  span  headway  when  shut  29  feet 
16  inches.  Headway  of  side  spans  from  20  to  27  feet. 
Width  between  parapets  60  feet.  Depth  of  water  at 
hi^h  water  33  feet  6  inches,  and  at  low  water  13  feet 
6  ?nches.  Steepest  grades  of  approaches  1  in  40  (the  steepest 
"radient  of  approaches  to  London  Bridge  is  1  in  7). 
"  The  verdict  of  the  Coroner's  Jury  in  the  Hyde  junction 
Railway  accident  (Manchester,  Sheffield  and  Lincolnshire  Rail- 
way) is  one  of  "  accidental  death."  The  catastrophe  it  has  been 
shewn  was  caused  by  a  broken  axle,  and  an  eminent  Consuls 
ing  En,"-ineer,  who  was  called  before  the  Jury,  stated  that  the 
insipient  fracture  in  the  metal  could  not  have  been 
discovered  unless  the  wheel  had  been  taken  off.  Wo 
ordinary  tapping  would  have  discovered  the  fracture,  ihis 
seems  to  take  away  a  great  deal  of  tlie  confidence  which  has 
heretofore  been  reposed  in  the  result  of  the   functions   pertor- 

med  by  the  "  tapper."  ,  t    .-.  x       -n 

The  autumn  meeting  of  the  Iron  and  Steel  Institute  will 
be  held  in  Edinburgh  during  the  three  days  commencnig  22nd 
Au.'ust  next.  A  list  of  seven  papers  is  published,  and 
amongst  these  are  "The  Forth  Bridge;"  "The  Metallurgical 
Exhibits  at  the  Glasgow  Exhibition,"  by  W.  J.  Millar  ;  A 
New  Form  of  Pyrometer,"  and  "  Testing  Machines." 

The  Mechanical  Engineers  have  held  their  summer  meeting 
this  year  at  Dublin,  so  that  durins;  the  last  three  years  that 
Institution  has  held  its  meetings  in  the  three  capitals,  and 
it  is  intended  to  extend  the  principle,  and  next  year  it  is 
proposed  to  hold  the  meeting  in  Paris.  If  such  be  carried 
out,  no  doubt  it  will  be  a  great  success. 

The  naval  manccuvres  now  being  carried  out  affijrd  plenty  ot 
practical  lessons  to  the  Marine  Engineer,  and  not  the  least 
is  the  failure  of  many  ships  to  develope  the  speeds  promised— 
and  the  "leat  necessity  of  the  establishment  of  swift  cruisers. 


THE  INDIAN  COAL  FIELDS. 

(From  our  otvn  Correspondent.) 
A  CHANGE  has  come  over  the  whole  scene  since  I  had 
lastthe  pleasure  of  addressing  you.  The  oppressive  heat  of 
June  which  has  become  historical  in  the  annals  of  Indian  me- 
teoroloay,  and  had  well  nigh  "  taken  all  the  bones  out  of  the 
people,"  as  Kaffirs  would  say,  has  given  place  to  a  refreshing 
and  delectable  season,  and  we  are  now  enabled  to  gather  our 
scattered  senses  together,  in  order  to  contemplate  the  past,  the 
present  and  so  much  of  the  future  as  human  intellect  can 
reach  or  penetrate.  ,     ,  . , 

Some  of  the  events  of  the  month  referred  to  are  doubtless 
still  fresh  in  the  memory  of  the  reading  public,  and  their  repe- 
tition here  will,  I  trust,  be  not  objected  to  by  the  readers  of 
Indian  Engineering. 

Meteorologically  speaking,  the  temperature  of  the  plains  had 
turned  the  heads  of  many,  and  on  its  onward  sweep  to  the  hills 
affected  even  the  inhabitants  of  the  Olympic  heights  of 
Simla  For  it  was  during  this  sudorific  period  that  an  edict 
came,  or  was  sent  forth,  from  the  disturbed  brains  of  the 
crenerous— ungenerous  is  the  right  term— Minister  of  the 
P  W  D  to  subsidise  a  rival  Engineering  journal  to  the 
manifest  loss  and  injury  of  the  journal  whose  destinies  are 
entrusted  to  such  able  editorial  hands  as  yours.  It  is  believed 
in  some  quarters,  not  properly  informed,  that  an  exemplary 
policy  of  the  highest  order  is  enshrined  in  this  \ery  politic 
move,  but  the  intelligent  section  of  the  public,  aided  by  side- 
liahts  and  the  moral  sense  of  right  and  wrong,  characterise 
it'a  policy  of  demoralisation,  which,  I  regret  to  say,  permeates 
every  organisation  in  the  country.  We  had  hoped  that  the 
mantle  of  Sir  Theodore  Hope  had  fallen  on  a  man  who 
would  not  be  moved  by  feelings,  personal  and  politwl~th^ 
only  two  reasons  which  can  be  assigned  for  this  act  ot 
jobbery  and  eorrnption.  Sir  Charles  Elliot  should  remember 
that  "  To  the  Public  good  "  "  Private  respects  must  yield. 
The  conclusion  that  many  with  whom  I  have  conversed  have 
arrived  at  is,  that  our  P.  W.  D.  Minister  is  either  made  of 
'  elements  weak,' or  that  he  is  governed  by  the  voice  of  an 
entourage  which  is  weakness  itself.  This  is  not  to  be  won- 
dered at  as — 

The  Teriest  hermit  in  the  nation, 
May  yield  God  knows  to  strong  temptation. 
From  what  I  have  been  able  to  judge  from  the  conversation 
I  have  had  with  some  members  of    the    profession,  you    will 
be  supported   through   thick    and  thin    to    the    last.     Ihey 
despise  the  spirit  that  could  descend  to  such  low  levels. 
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The  iigricultural  classes  experienced  an  unfavorable  season 
Ust  year,  and  if  the  pi-esent  season,  regarded  as  prognosti- 
-cative  of  plenty,  fails,  like  its  predecessor,  scarcity,  if  not 
actual  famine,  will  be  the  result. 

I  have  in  vain  endeavoured  to  generalise  facts  demonstrative 
of  progress  or  improvement  in  the  method  of  producing 
crops  in  rotation ;  but  one  or  two  circumstances  that  have  come 
■nder  my  observation  are  exhibitive  of  a  gi-adual  change  that 
is  coming  over  the  agricultural  mind,  which  is  too  cautious  to 
indulge  in  new  departures  unless  commensurate  with  expectar 
tions  and  attended  with  beneficial  results.  The  kindly  feel- 
ing of  the  ryot  towards  the  light  ploughs  manufactured  at  the 
Burrakur  Iron  Works,  and  the  rapid  manner,,  after  many 
years  of  lecturing  and  experimenting,  in  which  the  various 
types  of  sugarcane  mills  are  replacing  the  rude  and  unsightly 
invention  of  the  Indian  ryot,  who  at  length  has  come  to 
recognise  and  appreciate  the  economical  filatures  of  the 
European  machine,  are  signs  ■which  mark  a  new  epoch  in  the 
history  of  agriculture  in  this  country. 

The  Agricultural  Department  has  done  much  to  dissemi>- 
nate  knowledge,  practical  and  theoretical,  among  Indian  i  yots, 
who  are  often  stigmatised  as  ignorant  and  obstinate,  prone  to 
follow  the  footsteps  of  their  forefathers,  but  with  what  suc- 
cess we  are  not  told.  "What  is  i-eally  needed  to  bring  con- 
action  to  the  minds  of  these  men  is  experimental  farming 
difTused  all  over  the  country  to  enable  them  to  rise  superior 
to  their  present  abject  position.  The  Indian  ryot,  as  I  said,  is 
too  cautious  and  obstinately  averse  to  a  change  of  course. 
which  to  his  mind  appears  prinul  facie  problematic  or  in- 
volved in  uncertainty,  and  unless  the  advantages  of  scientific 
husbandry  are  practically  demonstrated  by  a  series  of  bene-. 
ficial  results,  the  ryot  of  to-day  will  not  be  found  a  willing  con- 
vert. It  is  therefore  of  utmost  imporUince  that  attention 
should  be  paid  by  various  local  Governments  and  intelligent 
zemindars  in  furnishing  examples  of  skilful  management  t6 
their  tenantry  and  neighbours,  and  which,  when  proved  SUC7 
cessful,  will  never  fail  of  being  adopted  by  them.  , 

A  great  deal  was  at  one  time  said  and  written 
about  agricultural  schools  aud  centres  being  established 
all  over  the  countiy,  but  now-a-days  we  hear  very  little 
alx)ut  them  or  their  doings.  Like  all  institutions  of  in- 
cipient character,  which  languish  or  die  out  before  theii' 
utility  is  felt  for  want  of  well  directed  and  zealous  efforts 
or  imperfect  or<;anisation. 

The  'ever  whirling  wheel  of  change'  has  opened  out  a  vista 
of  good  prospects  for  the  Bengal  Coal-fields.  The  raisings 
have  steadily  improved,  and  while  trade  has,  pro  tern.,  declined, 
stocks  have  evei-ywhere  increased  to  an  enormous  extent,  to 
be  cleared  shortly  under  the  auspices  of  Father  Pluvius  who', 
by-the-bye,  is  blessed  by  some  and  cursed  by  others  ! 

The  New  Beerbhooui  Coal  Company  has  done  excellent 
work  during  the  six  months  ended  30th  April,  under  the 
able  and  intelligent  management  which  has  hitherto  chara(<- 
terised  the  operations  of  this  Company.  Tlie  raisings  of 
steam  and  rubble  from  their  collieries  at  Munglepore,  Dhadka^ 
Belroi  and  Borrea  during  the  half-year  under  notice  aggrel- 
sated  maunds  20,61,090,  against  maunds  23,39,11.5  raised 
in  the  previous  half-year,  or  an  increase  of  maunds  3,21,973. 
The  deliveries  amounted  to  maunds  23,13,410  which,  as 
compared  with  maunds  20,67,381  delivered  in  the  half-year 
ended  31st  OctoVjer,  shewed  an  increase  of  maunds  2,46,029, 
including  the  delivery  of  maunds  135,131  of  coke,  as 
against  the  previous  half-year's  delivery  of  maunds  28,875. 
The  stocks  after  delivery  amounted  in  the  aggretate  to 
maunds  12,31,010,  valued  at  Rs.  1,18,411-9-6.  The  opera- 
tions of  the  half-year  referred  to  resulted  in  tlie  net  gain  of 
Rs.  72,565-4-11  equal  to  10  per  cent,  on  the  paid-up  capital 
of  Rji.  7,20,000,  or  equal  to  20  per  cent,  per  annum— a 
result  which  should  satisfy  the  most  fastidious  investor,  and 
project  in  relief  the  manaj,'ement  as  the  ablest  that  has  yet 
administered  the  affaire  of  the  New  Beerbhoom  Coal 
Company.  The  Manager  and  staff  may  well  be  proud 
of  the  results  achieved,  and  sing  in  a  chorus  of  jubilant 
voices — 

"  C^quer  we  ahall,  but  we  mint  firat  contend 
'I'U  not  the  fight  th«t  crowns,  but  the  end." 

The  Equitable  management  has  undergone  a  thorough 
re-organisation,  and  if  we  are  to  judge  by  the  results  of  the 
lialf  year  for  which  the  accounts  have  l)een  made  up  and 
presented  to  the  shareholders,  it  bids  fair  to  outdo  past 
effort*  and  to  withdraw  from  the  slough  of  despond  into  which 
its  affairs  have  fallen.  NotwithstJinding  this  ray  of  light 
tliat  has  illumined  the   prospects  of  this  Company,   the  trail 


of  the  serpent  still  seems  to  pursue  its  operations.  The 
Company,  I  am  informed,  is  in  throes  just  now  in  consequence 
of  a  serious  Civil  suit  like  the  sword  of  Damocles  hanging 
over  its  head.  The  claim  is  laid  at  the  enormous  sura  of 
over  half  the  capital  of  the  Company,  and  with  damages, 
consequential  and  otherwise,  it  is  stated  likely  to  touch  the 
unfavorable  side  of  5  lakhs  of  rupees  !  But  this  is  not  all,  for 
we  are  told  that  just  at  a  time  when  prospects  are  improving 
by  the  construction  of  the  Bengal-Nagpore  Coal  Branch 
to  the  collieries  in  the  neighbourhood  of  Desherghar  and 
Sanktoria,  the  Company  has  thought  it  opportune  to  part 
with  one  of  its,  promising  collieries,  through  which  the  line 
passes,' for  tlie  insignificant  sum  of  Rs.  12,000,  after  spending 
nearly  as  much  on  it  !  This  is  a  move  in  the  wrong  direction 
and  not  at  all  flattering  to  the  wisdom  that  has  dictated  the 
bargain. 

Efforts  are  doubled  at  Desherghar  to  meet  the  large  demand 
that  must  necessarily  follow  the  opening  of  the  Coal  Branch 
now  in  active  construction.  Deprived  of  the  enmeshment 
which  is  the  Company's  own  making  or  weaving  and,  with 
conditions  favorable  to  a  sustained  large  output,  the  affaires 
of  the  '  Equitable  '  should  enter  a  prosperous  phase.  The 
present  colliery  management  and  stafl"  are  all  that  could  be 
desired,  but  when  their  efforts  are  chilled  by  wars  and  ru- 
mours of  wars,  internal  and  external,  supplemented  with  other 
difficulties,  such  as  mechanical,  manual  and  elemental,  the 
result  cannot  be  expected  to  be  satisfactory. 

The  operations  of  the  Bengal  Coal  Company  during  the  past 
half-year  for  which  the  accounts  were  closed,  was  of  such 
a  satisfactory  character  that,  after  providing  for  a  divi- 
dend at  6  per  cent,  for  the  half-year  and  paying  all  liabilities 
in  the  shape  of  commissions,  >fec.,  they  carried  forward  to  the 
reserve  fund  a  very  large  sum  as  provision  against  heavy  ex- 
penditure in  the  coming  or  current  half-year.  "This  ominous  and 
fear-inspiring  provision  has  set  the  brains  of  the  minino' 
community  at  work,  who  are  unable  to  divine  rightly  as  to  what 
does  it  all  mean.  So  far  as  I  am  able  to  guess,  this  abnormal 
provision  for  new  works  can  only  mean  extensions  at  Sanktoria 
Sodhpore,  Liakdee  and  Kuldia  and  re-opening  of  Chinacooree, 
once  in  contemplation.  The  Bengal  possess  most  extensive  and 
valuable  coal  lands  in  the  Burdwan  and  other  coal-bearing 
districts,  and  if  they  only  wished  they  could  meet  the  require- 
ments of  the  whole  market  alone,  or  singly,  but  circumstances 
have  proved  stronger  than  their  inclination,  which  was  once 
boastfully  expressed  as  being  nothing  short  of  deluging  the 
market ;  and  as  time  speeds  on  the  difficulty  will  become 
more  pronounced.  The  affairs  of  the  Company  are  in  good 
hands,  and  so  long  as  zeal,  willingness  and  energy  characterise 
their  efforts,  the  prosperity  which  has  hitherto  attended  their 
operations  shall  continue. 

The  doings  of  the  Burrakur  and  the  Alipore  Coal  Com- 
panies, managed  by  the  well-known  firm  of  Messrs.  Bird  and 
Co.,  are  marvels  in  the  annals  of  Indian  coal-mining.  The 
mammoth  open  work  at  Burrakur,  or  rather  Kumardubi,  is  as 
methodical  and  precise  as  the  more  intricate  operations  at 
Alipore,  and  the  results,  separate  and  combined,  do  Ixonor  to  the 
Agents  and  those  employed  under  them.  The  Manager  has 
perfect  control  over  his  men — mostly  appointed  by  him  or 
under  his  advice — and  the  good  understanding  tiiat  prevails 
between  the  members  of  his  .staff  is  productive  of  good  results. 
Mr.  Earpe  has  just  completed  a  boring  for  coal,  which  has  un- 
happily fallen  on  a  fault.  It  is  550  feet  deep, — the  deepest 
yet  accomplished  in  the  Black  Country  of  India.  A  new 
site  will  soon  be  determined  upon  and  operations  commenced  ; 
this  time  it  is  hoped  he  will  be  more  successful  in  the  dis- 
covery of  the  mineral  which   eluded   him  on  the  last  occasion. 

(To  he  continued.) 
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PUBLIC  WORKS  DEPARTMENT. 

Burma,  August  25, 1888. 

With  reference  to  liarma  Oazolte  Notification,  dated    the 


17th 


August  1888,  Mr.  E.  W.  Oate.s,  Executive  Kngineer,  made  over, 
and  Mr.  II.  Hoyne  Fox,  Executive  Engineer,  received  charge  of 
the  Rangoon  Division  on  the  afternoon  of  the  21st  August  1888. 

Madras,  August  28, 1888. 

The  following  transfer  is  ordwcd  at  the  public  expen.se  :  — 
Captain    L.    Langley,    u  1:.,    Executive   Engineer,    2nd    grade, 
sub.    jiro  tern.,  from  the  Trichinopoly  to  the  North  Arcot  Division. 
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The  services  of  Mr.  C.  A.  Smith,  Executive  Enijineer,  4th 
grade,  temporary  lunk,  aie  placed  at  the  disposal  of  the  Local 
Fund  and  Municipal  Department. 

Mr.  J.  Ingliis,  Assistant  Engineer,  1st  grade,  is  granted 
furlough  on  medcal  certificate  to  13tli  August  18S8,  in  extension 
of  the  leave  granted  to  him  in  Notification  published  in  the  Gazette 
of  24th  .July  1888. 

Mr.  A.  C.  Pereira,  Assistant  Engineer,  2nd  grade,  is  granted 
examination  leave  for  three  months,  from  1st  October  1888,  or  date 
of  departure. 

The  following  intimation,  received  from  the  Secretary  of  State, 
is  published  : — 

Mr.  H.  H.  O'Connell,  Assistant  Engineer,  1st  grade,  Madras. 
One  month's  furlough  extension. 

Bombay,  August  30,  1888. 

Mr.  W.  L.  Strange  is  appointed  to  act    as  Executive  Engineer, 
Biiapur,  during  the  absence  of  Khan  Bahadur  Furdoonjee  Coover- 
jee  Tarapoorvala  on  privilege  leave,  or  until  further  orders. 
India,  September  1, 1888. 

Major  T.  B.  B.  Savi,  R  E.,  Executive  Engineer,  1st  grade.  State 
Eailways,  is  granted  special  leave  for  two  years  under  the  terms 
of  Public  Works  Department  of  3rd  October  1887,  with 
effect  from  the  18th  October  1888,  the  date  of  expiry  of  his  pre- 
sent furlough 

The  services  of  Mr.  H.  S.  Talbot,  Executive  Engineer,  4th  grade 
8ub.  pro  tern.,  State  Railways,  are  temporarily  placed  at  the  dis- 
posal of  the  Foreign  Department  for  employment  in  the  Gwalior 
Sute. 

The  following  permanent  transfers  are  ordered  : 
To  Burma  I'ronncial  Establishment. 

Mr.  F.  H  W.  Morse,  Executive  Engineer,  2nd  grade,  sub.  pro 
tern.,  from  State  Railways. 

Mr.  H.  O.  Walling,  Assistant  Engineer,  1st  grade,  from  Bengal. 

Mr.  C  C.  S.  Clark,  Assistant  Engineer,  1st  gride,  from  North- 
Western  Provinces  and  Oudh 

Mr.  J.  W.  L.  Toozs,  Assistant  Engineer,  1st  grade,  from  North- 
Western  Provinces  and  Oudh. 

J'o  Rajputatia  and  Central  India. 

Major  L.  F.  Boileau,  R.E.,  Executive  Engineer,  1st  grade,  from 
North-Western  Provinces  and  Oudh. 

To   State  Railways. 

Mr.  O.  J.  Shedlock,  Executive  Engineer,  4tli  grade,  sub.  pro 
tern,   from  Burma  Provincial  Establishment. 

Captain  J.  Bnru-Murd  ch,  k.e..  Executive  Engineer,  3rd  grade, 
sub.  pro  tem..  State  Railways,  is  permanently  pi'omoted  to  that 
grade,  with  effect  from  the  10th  June  1887. 

The  Gov  ernor-General  in  Council  is  pleased  to  order  the  follow- 
ing promotions  and  reversions  of  Executive  and  Assistant  Engi- 
neers, attached  to  State  Railways,  with  effect  from  the  dates 
specified  : — 

Mr.  E.  J.  Moore,  from  Executive  Engineer,  1st  grade,  sub.  pro 
tern.,  to  Executive  Engineer,  1st  grade,  permanent  rank,  with  effect 
from  17th  February  1888. 

Mr.  H.  W.  Warden,  from  Executive  Engineer,  2nd  grade,  to 
Executive  Engineer,  Ist  grade,  sub.  joro  tern,  with  effect  from  17th 
February  1888. 

Mr.  P.  Duncan,  from  Executive  Enaineer,  3rd  grade,  to  Execu- 
tive Engineer,  2nd  grade,  sub.  pro  tern.,  with  effect  from  17th 
February  1888. 

Mr.  H.  T.  Gwyther,  from  Executive  Engineer,  4th  grade,  sub. 
pro  tern.,  to  Executive  Engineer,  3rd  grade,  sub.  pro  tem.,  with 
effect  from  17th  February  1888. 

Mr.  W.  Miohell,  from  Assistant  Engineer,  1st  grade,  to  Execu- 
tive Engineer  4th  grade,  permanent  rank,  with  effect  from  17th 
February  1888. 

Mr.  A.  Greenle.ss,  from  Executive  Engineer,  4th  grade,  tempo- 
rary rank,  to  Executive  Engineer,  4th  grade,  sub  pro  tem.,  with 
effect  from  17th  February  1888. 

Lieutenant  E.  W.  Walton,  r.e.,  from  Assistant  Engineer,  2nd 
grade,  to  Assistant  Engineer  1st  grade,  permanent  rank,  with 
effect  fr<jm  1st  March  1888. 

Mr.  W.  .J.  Weightman,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
6th  April  1888. 

Mr.  P.  Duncan,  from  Executive  Engineer,  2nd  grade,  sub.  pro 
tem.,  to  Executive  Engineer,  3rd  grade,  with  effect  from  8th  April 
1888. 

Mr.  H  T.  Gwyther,  from  Executive  Engineer,  3rd  grade,  sub. 
pro  tem.,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  with 
effect  from  8th  April  1888. 

Mr.  A  Greenlees,  from  Executive  Engineer,  4th  grade,  swh.  pro 
tem  ,  to  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  8th  April  1888. 

Mr.  W.  D.  Barrow,  from  Assistant  Engineer,  Ist  grade  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  with  effect  from 
14th  April   1888. 

Mr.  G  Deuchars,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  with  effect  from  20th 
April  1888. 

Mr.  (i.  Deuchars,  from  Executive  Engineer,  4th  grade,  tempor- 
ary' rank,  to  Assistant  Engineer,  1st  grade,  with  effect  from  7th 
May  18f<8 

Mr.  G.  Deuchars,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  with  effect  from  19th 
May  1888. 


Mr.  T.  Michell,  from  Executive  Engineer,  3rd  grade,  sub  pro 
tem.,  to  Executive  Engineer,  3rd  grade,  permanent  rank,  with 
effect  from  •37th  May  1888. 

Mr.  H.  J.  Oddie,  from  Assistant  Engineer,  Ist  grade,  to  Execu- 
tive Engineer,  4th  grade,  permanent  rank,  with  effect  from  27th 
May  1888. 

Mr.  P.  Duncan,  from  Executive  Engineer,  3rd  grade  to  Execu- 
tive Engineer,  2nd  grade,  sub.  pro  tem.,  with  effect  from  27th 
May  1888. 

Mr.  H.  T.  Gwyther,  from  Executive  Engineer,  4th  grade,  sub. 
pro  tem.,  to  Executive  Engineer,  3rd  giade,  sub.  pro  tem.,  with 
effect  from  27th  May  1888. 

Mr.  A.  Greenlees,  fiom  Executive  Engineer,  4th  grade,  tem- 
porary rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tem., 
with  effect  from  27th  May  1888. 

Mr.  J.  B.  Chirnside,  from  Assistant  Engineer,  1st  gi-ade,  to 
Executive  Engiueei-,  4th  grade,  temporary  rank,  with  effect  from 
30th  May  1888. 

Mr.  H.  E.  Haddon,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  permanent  rank,  with  effect  from 
31st  May  1888. 

Lieutenant  S.  L.  Craster,  r.e.,  from  Assistant  Engineer,  2nd 
grade,  to  Assistant  Engineer,  1st  grade,  permanent  rank,  with 
effect  from  31st  May  1888. 

Mr  J.  M  A.  Despeissis,  from  Assistant  Engineei',  2nd  grade, 
to  Assistant  Engineer,  1st  grade,  permanent  rank,  with  effect  from 
31st  May  1888. 

Mr.  G.  P.  Rose,  from  Executive  Engineer,  4th  grade,  sub.  pro 
tem.,  to  Executive  En.;ineer,  3rd  grade,  sub.  pro  tem.,  with  effect 
from  1st  June  1888. 

Mr.  H.  P.  Burt,  from  Executive  Engineer,  4th  grade,  temporary 
rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tem.,  with  effect 
from  1st  June  1888. 

G.  T.  St.  A.  Nixon,  from  Assistant  Engineer,  Ist  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  with  effect  from  18th 
June  1888. 

-  Mr.  A.  J.  Hughes,  Superintending  Engineer,  3rd  class,  tem- 
fiorari  rank,  Bengal,  tempo  arily  employed  in  the  North- We-tern 
Provinces  and  Oudh,  is  promoted  to  Superintending  Engineer,  2nd 
class,  temporary  rank,  as  a  supernumerary. 

With  reference  to  Public  Works  Department  Notification, 
dated  18th  June  1888.  Mr.  J.  G.  H.  Glass  is  promoted  to  Super- 
intending Engineer,  3rd  class,  temporary  rank,  with  effect  from 
the  10th  August  1888. 

Mr  W.  E.  T.  Bennett,  Assistant  Engineer,  1st  grade,   is  trans- 
ferred temporarily  to  the  Accounts  Branch  in  the  temporary   rank 
of  Deputy  Examiner,  2nd  grade,  and  is  posted  to  the  Office  of  the 
Examiner,  Public  Works  Accounts,  Bengal. 
North-  Western  Railway. 

Mr.  C.  T.  R.  Scovell,  Assistant  Enginectr,  2ud  grade,  attached  to 
the  North-Western  Railway,  Punjab  Section,  has  been  granted 
six  months'  leave  on  urgent  private  affairs  to  Europe,  with  effect 
from  the  forenoon  of  the  11th  August  1888. 

Bengral,  September  5, 1888. 

Adverting  to  Departmental  Notification  of  the  19th  June  last, 
Mr.  J.  P.  Cleghorn  is  appointed  to  oftieiate  as  Executive  Engineer 
of  the  Acquapada-Jajepore  Division,  an<l  Mr.  A.  Monies  to 
officiate  as  Executive  Engineer  of  the  Brahmini-Byturni  Division. 
Mr.  Cleghorn  assumed  charge  of  the  former  Division  on  the 
afternoon  of  the  15th  July  1888,  and  Mr.  Monies  assumed  charge 
of  the  latter  Division  on  the  forenoon  of  the  25th  July  1888. 

Adverting  to  Departmental  Notification,  dated  the  10th  ultimo, 
Mr.  C.  H.  DeMello,  Assistant  Engineer,  is  posted  to  the  Cossye 
Division. 


Julian  (Eiigiiieeving  patent  Jlcgistei*. 


RPXENT  GERMAN  PATENTS. 
RoTARV  E.vciNK. — J.  Selwir/,  Braunschioeirj,  Germany. — The  two 
accompanying  figures  represent  two  sections  taken  at  right  angles  to 
eajh  other  The  engine  consists  of  three  main  parts— the  crown  wheel 
A,  the  pinion  wheel  B,  and  the  casing  C.  Tlie  teeth  D  of  the  wheel  A 
are  cast  in  one  piece  with  the  cylindrical  disc  S,  which  is  attached  to 
the  driving  shaft  0.  The  wheel  B  turns  on   the   axis  P,  which  forms 


Fig.  1.  Kig.  2. 

part  of  the  outer  casing  The  part  J''  of  the  casing  forms  a  prismatio 
projection  penetrating  from  the  front  side  part  J''  to  the  inside  of  the 
wheel  A.  When  a  liquid  under  pressure  is  present  at  the  eft  hand 
aide  of  B'ig.  1 ,  the  wheel  B  is  caused  to  turn  in  the  direction  of  tho 
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arrow,  carrying  with  it  the  wheel  A  ;  motion  is  thus  transmitted  to  the 
ahaft  0.  "As  engine  can  be  u»e»i  for  either  liquids  or  gases,  and  as  a 
pump  or  blower.  Six  c  aims  are  made  for  this  engine,  and  for  an 
adapUtion.— No.  3801.   March  12th,  IH88. 

RECKNT  BRITISH  PATENTS. 
Nap  Raisisc  Maciiinis. — J.  Y.  Johnton,  London,  (G.  if.  BaucM 
mtd  H.  A.  Bauchf,  /'ori«.>— Figs  1  and  2  shew  a  front  and  side 
view  of  a  aet  of  three  w.'rktis  or  nap  raisers,  and  Fig.  3  is  a 
dsUched  view  of  the  bearings  of  a  worker.  The  a.\is  A  of  each 
of  the  worker-  is  mounted  in  bearings  C  D  :  C  is  capable  of  sliding  in 
guide*  in  the  carrier  B.  According  to  the  degree  of  pressure  of  the 
spring  K  on  the  moveable  portion  C;,  the  freedom  of  the  shaft  A  to 
rotate  will  be  regulatcil  ;  and  us  the  lotationof  the  shaft  is  effected  by 

l 


the  contact  of  the  workers  with  the  material,  the  action  of  the  workers 
OD  the  material  will  be  varied  by  the  degree  of  elasticity  of  the  spring. 
To  regulate  its  elasticity  the  movable  part  P  is  provided  with  a  stem  I<, 
upon  which  is  screwed  the  pinion  K  gearing  with  the  wheel  H.  By 
rotating  the  wheel  H  the  pinion  E  will  be  screwed  up  or  down,  and  the 
spring  will  press  the  movable  part  D  against  the  axles  A  with  greater 
er  le«  power  Each  of  the  parts  ('  of  the  bearing  is  held  in  position 
l^  a  oo%'ering  plate  (i,  which  is  screwed  upon  the  rim  of  the  carrier  B, 
and  in  this  plate  there  is  a  chamber  J  for  the  reception  of  lubricating 
matter.  Five  claims  are  made  for  mounting  the  workers  in  flexible  or 
yielding  bearings,  so  arranged  as  to  be  capable  of  being  adjusted  to 
vary  uie  pressure  of  the  workers  on  the  material  operated  on.— -No 
4102.    March  16th  1888. 


A  DVERTIHKiVIENTS. 


SITDATION  WANTED 

BY  the  undersigned.     Has  worked  on  the  State 
Railway    Surveys   and   on   the    Permanent 
Way.     Holds  an  Overseer's  Certificate  from  the 
Madras  Engineering  College  and  has  Testimonials 
Address— Henky  W.  WOODS, 
No.   10  Kolanda  Street,  Park  Town,  Madras. 
(■Is) 

WANTED 

A  SUB-ENGINEER  capable  of  taking  independent 
charge  of  a  Sub-Division  ;  none  but  men  of  long 
experience,  and  such  a-s  have  actually  held  charge  of 
Sub-Divisions,  need  apply  to — 

J.  C.  SIRKAR,  C.E., 
Executive  Engineer,  Cashmere  State, 
(183)  Srinagar. 

WANTED 

AN  Estimatcr  for  the  Office  of  the  Executive  Engineer, 
Tirhut  State  Railway,  Mozuffeqiore.  Salary 
according  to  (jualifications.  None  need  apply  who  has 
not  a  thorough  knowledge  of  estimating  and  taking  out 
quantities  from  drawings. 

J.  M.  MONTAGUE, 
(182)  Executive  Engineer. 

,NOW  KKADY. 

^^  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

Sca&tlinsrs,  Soiled  Iron  £eams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  K.  MII.TON.  MKM^  INST.  CE. 

A  handy  book  witli  liltbo-aiagrami  for  onumatinK  ana  deiigning  lapidly. 

Cloth  SouHti  price  He.  t-8 

ALL  PUBLI8HINO  BIGHTS  EESEBVED. 

To  bf  obtained  of — 

W.  BALL  &  Oo..  Govt.  Printers  and  Publishers, 


EAST  INDIAN  RAILWAY. 

Public   Aiu'tlon  Sale. 

SALES  by  public  auction  will  be  held  as  under 
of  scrap,  cast  and  wrought  iron  and  other 
metals,  old  rails  of  sorts  and  sizes,  steel  tyres,  steel 
crossings,  rail  presses,  old  sleepers,  miscellaneous, 
firewood,  old  doors  and  windows  of  sorts  and 
sizes,  condemned  fog  signals,  office  furniture, 
stoneware  pipes  and  stores — 

1.  Asansol    on  the  24th  September  188. 

2.  Jamillpur  „  27th         ,,  „ 

3.  Dinapore  ,,  1st     October  ,, 

4.  Allahabad  „  4th  „  „ 

5.  Cawnpore  „  8th  „  „ 

6.  Ghilziabad  „  I'ith        „  „ 

7.  Delhi  „  15th 

Terms  cash  before  removal,  and  a  deposit  of 
20  per  cent  to  be  made  at  the  time  of  sale. 

All  lots  to  be  paid  for  and  removed  within 
twenty  days  from  date  of  sale,  failing  which 
ground  rent  will  be  charged  at  the  rate  of  three; 
rupees  a  day  for  each  lot,  or  portion  of  a  lot,  re- 
maining on  the  Company's  premises. 

Full  particulars  can  bo  had  at  the  stations 
where  the  sales  are  to  be  held,  on  application  to 
the  Storekeepers  at  the  respective  depots,  or  ta 
the  Controller  of  Stores,  E.  I.  Ry.,  Calcutta. 

Sale  at  each  place  to  commence  at  8  a.m. 

R  C.  S  MACKENZIE, 

Calcutta  ;         \  Acting  Agent, 

ith  September  1888. J 

MACHINERY  FOR   SALE. 

ONE  Clayton  and  Shuttleworth's  12  H.P.  Por- 
table ENGINE,  in  first-rate  order,  to  be 
seen  daily  at  work      ...  ...  ...  Rs.  2,500^ 

One  Richardson  and  Cruddas'  MORTAR 
MILL      ...  ...  ...  ...     „       750 

One  ditto  old,  but  serviceable    ...     „       200 

One  9  in.  Single  Speed  Turning  LATHE 
11  ft.  bed,  with  eccentric  re.st,  18  in.  Face  Plato 
and  Bell  Chuck,  and  with  Double  Top  Driving- 
Apparatus  ...  ...  ...     „       400 

One  Upright  DRILLING  MACHINE,  with 
Compound  Radical  Table  and  Double  Top  Driv- 
ing Apparatus  ...  ...  ...     „    1,000 

To  be  seen  at  Dhariwal. 
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Apply  to  the  MANAGER, 

Egerton  Woollen  Mills. 


Notice. 

TO  CONTRACTORS  AND  OTHERS. 

For  sale  at  the  S.  M.  Railway  Company  Stores 
at  Hubli. 

10  Portable  Engines,  10  H.P. 

2  Portab  e  Eugineg,  12  H.P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  :  — 

.5  eight-inch  Centiifugal  Pumps,  "inyincible." 

4  seven-inch  Centrifugal  Pumps,  "  invincible." 

16  six-inch  Centrifugal  Pumps,  "Invincible." 

4  foui-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-and-a-haif-iuch  Contractors'  Pump. 

1  eight-anda-iiuarter-inch  Contractors'  Pump. 

1  two-and-a-ha  finch  Contractors'  Pump. 
The  Portable  Engines  and   Pumps    have  all  been   in   use,    but   they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,    S.    M.  Railway,   Dharwar,  is   pre- 
pared to  receive  ofTers  for  any  of  the  above. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  AcKKT  and  Ciiikf  E.nginker. 

(173)  S.  M.  Raihvay-Dhannar.    I 
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T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates- 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

<36)  Rolled  Iron  Joists  and  Girders. 


JEYES'  SANITARY  COMPOUNDS 

Thirty-one  Prize  Medals  and   First-class    Certificates 
Gold  Medal,  International  Exhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single  case  of    illness  occurred  amongst  the  Nati\'e 

Artisans  employed  in  tlie  Exhibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES' SANITARY  COMPOUNDS. 

Supplied  in  various  sized  Packages  to  suit  the  convenience  of  Customers 


Full  Directions  for  use  supplied  with  every  Package- 


N.B. — One  Gallon  of  Jej-es'    Perfpct  Purifier   Fluid   makes   one 
'Bandied  Gallons  of  Diaiiifectaiit. 

DYCE  NICOL  k  CO., 
(142)  Sole  Agents,  Calcutta. 

A    GREAT    WANT   SUPPLIED. 


^93) 


Begistered  14th  October  1878. 

CYLINDER  OIL. 

T7EKEK,  MOKBISO:^  St  Co.,  Caloatta, 

Sole  Agents  /or  Bengal. 


3 

opo 

CO  00 


STONEYS  PATDIT 
SILENT  SELroiLINC  PUNKAH  WHEEL 


Qg, 

u 


Thenc  wheels  arc  Noi8ei,e««  and  Belf.luhri<-iitinfr,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  them,  are  eiuiUy  fixed  in  wiy  position,  ingwer  equally  well  its 
Vertical  or  Horizontal  wheels,  and  r\in  perfectly  for  years  without  attention. 


[29]  BOMBAY. 


MACHINERY 

CYLINDER 

ENGINE 


SPINDLE 

BATCHING 

LUBRICATING 


OIU 

Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 
(134)  KER    DODS    &   Co.,  81,  Clive  Street. 

E.  T.  a.  BLiKisrr> 
HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORN¥1z;  CO., 

THOMSON  &  MYLNE'S 

PATENT  SUaABCAlTE    MILLS- 

For  particulars  of  Depots,  Licensees,  &e.,  address— 

THOMSON  &  MYLNE, 

BEHEEA.   E.  I.   RAILWAY ; 

OF  6,  Commercial  Buildings,  Calcutta. 
(103) 

BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarryme 
Mirzapur.  can  supjjly — 

Flagging  . .                     . .                     . .     Roofing. 

Pillar  Bases  . .  . .                                                Coping. 

.^ncl  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  roarlcet. 
.\pply  to  the  Company  or  to 

LVALL,  MARSHALL  &  CO., 


(•158) 


4,  dive  Gltat  Streeit  Calcutta. 
Depot— Sulkea,  Calcutta. 


<'54) 


Sole  Aeente  for  Madras  :— 

SPENCER  Si  Co.,  Mount  Road,  Madrafl. 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer, 
Pbopbibtor. 


(108) 
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BURRAKUR    IRON    WORKS, 

]BX7XZ.XZ..A.XS.Urx«.,    :BEl!aQ-J^JL.. 

Cast-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angus    Smith's;   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  .    ••• 

Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of  water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
Cast-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings  of    ordinary     dimensions  coated    with 

Dr.  Augus  Smiths  solution  from 
Cast-iron  Firebars,  Floor-plates,  Plain  Columns,  A-c,  from  ... 
Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

<tc.,  in  great  variety 
Oast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water  Pipes, 

Axle-boxes,    parts   of  machinery   and    other  castings  of  any  description 


4-4  per  cwt. 
5-12     „ 


7-0 
5-0 

3-8 


upwards. 


At  cheapest  rates. 


Water  lifts 
Ploasha 


from  Rs.  35-0  each,  and  upwards. 
Rs,     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


At  cheapest  rates. 
45-0  per  ton. 
42-8      „ 
400      „ 


Remarks.— Special  qaotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  be  addres-sed  to  the  Sitkrixtexdent  from  wliom  any  further  particulars  can  be  ascertained. 
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THE  INDIA  RUBBER,  GUTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  Ld., 

ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS, 

MANUFACTURERS  OF 

EI-ECTIIIC     H-XG^XXrr     -A.I»I>  A.II  A.TTJS, 

DYNAMOS,    LAMPS,    CAUBOSS,     LEADS,    .SWITCHES,    VOLT    AND    AMPERK    METERS.    LEAU  COVKUED    LEADS    FOR    UNDKRQROUND    WORK 

SUBMARINE    TELEGRAPH    CABLES    AND    WIRES, 

BATTEaiES,    INiTRTTlIElTTS,    AND    TELEaSAPS    OONSTRtJOTION    STORES.    TORPEDO    APPARATUS. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


(168) 


Estimates  given  for  all  kinds  of  Electric  Light  Work, 

■WOESS  :-SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTiA   BRANCH: 12,    GOVERNMENT    PLACE,    EAST 

GODOWNS:— DACRE'S  LANE. 
Telegraphic  Address— '^  81 LVKRG RAY,"    CALCUTTA. 


COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Tiventy-sixth  Annual  Report  viz.  for  the  year  1887. 

MARINE  DEPAKTIHENT. 

Premiums  after  deducting 

Re-insurances  ...     £175,118    0    0 

Interest  ..  ...     £    8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  ..    £138,365    0    0 

Interest  not  belonging  to 
dbove,  but  included  in 
Profit  and  Loss  ..     £18,545    0    0 

TliB  Life  Fund  -was  increased  during  the  year  ty  de65,648  and  now  amounta  to  081,070,064. 

The  Lif«  Funds  of  the  Company  are  liel<l  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
ClaimJi.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  modcrat*,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  at/Holute  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  Slst  December  1887  stood  at  £2,61.3,059. 


FIRE  DEPARTMENT. 

LIFE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances               ...     £769,265 

0 

0 

Premiums  after  deducting 
Re-insurances              ...    £125,559 

0    0 

Intereit          ...               ...     £  19,612 

0 

0 

Interest  and  Dividends  ...     £  45,649 

0    0 

Loom  after  deducting  Re- 
inmirances  ...               ...    £448,587 

0 

0 

Claims  less  Reinsurances,    £  79,229 

0    0 

(39) 


C.   H.  OGBOURNE,   Manager  and  Underwriter^ 


PURE   HYDRAULIC  LIME. 


Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  follov^ing  are  fair  selections:— 
.J.  H.  Apjoiin,  Esq.,  Superintending  Engineer,  Kidderpore  Dock  Works,    says  : — 

"  Mr.  McKennic's  test  for  purity  applied  at  lianeegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,   or  only   frda 
of  the  impurity  allowed  ;  there  can  be  no  ((ucstiou  but  that  it  is  of  very  superior  quality." 
Paul  Dkjoux,  Ehq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — • 

"It  is  the  best  (ihooting  Lime  imported  into  Calcutta." 
James  Ki.mbek,  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  : — 

"  It  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in  certi- 
fying to  the  excellent  and  reliable  (juality  of  the  Lime." 
0.  A.  M:li,8,  Esq.,  Executive  Engineer,  P.   W.   D.,  2nd  Calcutta  Division,  says  : — 
The  (ihooting   Lime   manufactured   by  .Messrs.   Burn  &  Co.  i.s   better   tliaii   any  that  can  bo  purchased  in  Calcutta.    I  have  used  it  in 
the  con-itruction  of  many  publii;  Imildings  and  have   been  thoroughly  sutiBtied  with  it." 

K.B.— Ou  Lime  vas  used,  througrbout  all  the  IU7cr  "Works  of  tlio  Calcutta  Fort  Commissioners. 
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7,  Hastings  street,  or  lianeegunge. 
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gioims. 


The  Offi.ce  of  Publication  of  inllian  (ffngintei'iiig  is  at  the  "  Star 
Press,"  19,  Lull  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  he  made  payable  to  them. 


Sernts  of  Subscription  : 

Yearly.  Half.yearly.  Quarterly. 

Including  Pcstage  in  India        ...  Es.  12     ...     Es.  7     ...     Rs.  4 

Specimen  copy — Free  ;  Single  copy — One  Rupee. 

foreign  Subscriptions  should  be  converted  at  oirrent   exchange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— D.  J.  Ketmer  &  Co.,  Whitejriai's  Street. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME.— Loescher  &  Co. 

STRAITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 

CHINA  AND   JAPAN.— Lane,     Crawford   &   Co.,   Hong-Kong 

Shanghai,  and  Yohohama. 
JAYA.— G.  KoLFF  &  Co.,  Batavia. 
AUSTRA I JA .—Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane 


Scale  oJ  Charges  tor  jSfdutrtisements. 

One  Page.  Hall  Page.         Quarter  Page.  Eighth  Page.        Sixteenth  Page. 

Rs.  50     ...     Rs.  30     ...     Rs.  18     ...     Rg.  10      ...       Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

"Artesian  Borings  in  the  Sunderbunds." 

As  the  issues  of  the  joumal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
oflfered,  the  matter  has  been  reproduced  in  jamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  Rs,   2  per  copy.— Cash, 
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INDIAN  EHGIHEERING, 

SATURDAY,  SEPTEMBER  13,  1888. 


POSITION  AND  PROSPECTS  OF  CIVIL  ENGINEERS 

IN  THE  PUBLIC  WORKS  DEPARTMENT. 

I. 

It  is  admitted  on  all  sides  that  the  present  state  of  the 
Public  Works  Department  is  one  which  loudly  calls  for 
reform  alike  in  the  interests  of  Government,  of  the  public, 
and  of  the  officers  themselves.  A  state  of  things  under 
which  such  a  balance  sheet  as  that  for  the  Punjab  during 
1887-88,  which  shews  an  expenditure  of  Rs.  9,24,600  on 
Establishments  to  a  Budget  Estimate  of  Rs.  8,36,400  for 
original  works  and  Rs.  12,50,000  for  repairs,  yield- 
ing a  percentage  of  48  on  Establishments  to  works 
including  repairs,  or  of  110  on  new  works,  needs  no 
comment.  And  when  it  is  further  found  that,  notwith- 
standing these  and  other  heavy  charges,  the  whole  staff  is 
complaining  of  ungenerous  treatment  at  the  hands  of 
Government,  it  is  clear  that  something  is  very  seriously 
wrong  in  the  constitution  of  the  Department,  which  most 
urgently  calls  for  a  change.  The  causes  of  the  present 
well-grounded  discontent  among  Civil  Engineers  it  would 
be  long  to  trace  ;  suffice  it  to  say,  that  they  are  mainly 
due  to  the  operation  of  two  great  causes  : — 

(1.)  The  absence  of  any  settled  policy  in  the  con- 
struction and  maintenance  of  Public  Works,  and  of  any 
regular  and  systematised  forecast  of  expenditure. 

(2.)  To  the  military  constitution  of  the  Department, 
by  which  men  are  bound  to  a  despotic  routine  and  depriv- 
ed alike  of  interest  in,  and  responsibility  for,  their  work  ; 
and  under. which  they  have  no  chance  of  bringing  their 
grievances  and  disabilities  to  the  notice  of  Government. 

In  view  of  this  disability,  a  Civil  Engineers'  Defence 
Committee  was  constituted  in  Calcutta  prior  to  1876,  and 
memorialized  the  Government  of  India  on  the  subject. 
These  temperate  statements  of  grievances  admitted  by 
both  the  Secretary  of  State  and  by  Lord  Mayo,  were 
considered  a  violation  of  the  discipline,  which  a  military 
constitution  had  forced  on  the  Department,  and  a  Go- 
vernment order  prohibited  all  joint  memorials.  The  De- 
fence Committee  then  turned  their  hopes  to  Parliament, 
and  this  now  seems  to  be  the  only  tribunal  at  which  they 
have  a  chance  of  being  heard. 

The  number  of  Civil  Engineers  in  the  Department  is 
at  present  a  little  under  800,  and  as  to  their  present 
position  and  prospects,  they  fiill  roughly  into  three  classes. 

(A.)     Those  who  joined  the  Department  prior  to  1876, 

(B)  those    who  joined    subsequent    to    that   date,    and 

(C)  the  Indian  College  men.  A  careful  analysis  shews  that 
the  former  class,  which  includes  "  Stanley  "  and  Cooper's 
Hill  Engineers,  and  a  minority  taken  on  in  India,  though 
they  have  not  realized  the  gorgeovis  prospects  in  the 
promotion  list  offered  by  the  Government  of  India  for 
their  "  guidance"  when  inviting  them  to  enter  the  newly 
founded  Cooper's  Hill  College,  have  yet  obtained  fairly 
good  promotion,  and  most,  if  not  all,  of  the  "  Stanley  " 
men  have  little  cause  for  complaint  on  this  score.     But 
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the  men  who  came  out  in  1876  and  subsequent 
years,  are  in  very  hard  case.  The  bulk  of  them 
are  still  Assistant  Engineers,  1st  grade,  permanent, 
after,  in  many  cases,  as  much  as  twelve  years'  approved 
service,  and  their  prospects,  even  when  the  50  years'  rule 
has  come  into  full  working,  are  deplorable.  The  men 
who  joined  from  1876  to  1880,  will,  under  that  rule,  most- 
ly leave  the  Department  after  a  tenure  of  the  rank  of 
Executive  Engineer,  1st  grade,  of  from  1 J  to  4  years,  and 
will  make  way  for  their  juniors,  whose  prospects  will  then 
be  progressively  better. 

The  official  prospectus  issued  by  the  India  Office  in 
1871  to  invite  competition  for  Cooper's  Hill,  shewed  that 
after  a  three  years'  course,  appointments  of  Assistant 
Engineer,  2nd  grade,  on  Ra  4,200  per  annum,  were  guaran- 
teed.    It  also  gave  the  ranks  and  salaries  as  follows : — 

Salary  per  annum. 


Chief  Engineer,  Ist  class 

...  Rs. 

30,000 

2nd     „ 

24,000 

„            „         3rd     „ 

21,600 

Superintending  Engineer,  1st  class 

19,200 

2nd    „ 

16,200 

,,                     •>         3rd    „ 

13,200 

Executive  Engineer,  1st  grade     . . . 

11,000 

2nd     „ 

9,600 

3rd      „ 

7,800 

4th     

6,600 

Assistant  Engineer,  Isb     „ 

5,300 

2nd     „ 

4,200 

The  Secretary  of  State  was  also  kind  enough  to  add,  for 
the  guidance  of  candidates,  that  "  ten  rupees  are  nearly 
equivalent  in  value  to  £1." 

If  this  table  of  salaries  is  examined,  it  will  be  seen  that 
in  the  junior  ranks  very  small  increments  of  pay  are 
given  from  rank  to  rank,  and  it  is  clear  that  such  a  scale 
of  salaries  is  only  applicable  to  a  service  where  there  is  a 
regular  and  steady  flow  of  promotion.  If  this  is  not  so, 
the  scale  is  meaningless  in  a  prospectus  inviting  men  to 
compete  for  the  service.  The  earlier  Cooper's  Hill  Engi- 
neers state  that  a  tabular  statement  was  given  to  them  "  for 
guidance,"  shewing  the  promotions  of  the  past  15  years' 
and  that  these  worked  out  to  an  average  service  of  2J 
years  or  so  in  each  grade.  This  would  enable  an  Engi- 
neer to  reach  the  1st  grade  Executive  rank  after  from 
12  to  15  years'  service,  whence  selection  by  merit,  pure 
and  simple,  would  promote  certain  men  to  Superintending 
Engineer,  leaving  the  rest  to  retire  from  the  1st  grade 
rank  after  a  service  of  8  years  and  upwards  in  the  grade. 
How  far  these  implied  promises  are  from .  realization  may 
be  gathered  from  the  fact  that  there  are  now  in  the 
P.  W.  D.  about  48  Cooper's  Hill  Engineers  with  an 
average  service  of  nearly  12  years  who  arc  only  4th  grade 
Executive  Engineers  ;  that  there  are  about  183  Assistant 
Engineers  with  an  average  service  of  nearly  8  years  • 
that  27  men  who  came  out  in  1878  are  still  Assistant 
Engineers,  1st  grade,  with  10  years'  service. 

There  is,  therefore,  an  urgent  need  for  some  re-organi- 
sation of  the  Department  by  which   a  fair  flow   of  pro- 


motion may  be  given  to  this  class,  and  by  which,  also,  a 
recurrence  of  this  injustice  and  hardship  may  be  pre- 
vented. 

Besides  this  one  point  of  promotion,  however,  there  are 
several  others  in  which  all  Civil  Engineers  are  hardly 
treated. 

So  long  ago  as  1869  the  Duke  of  Argyle,  then  Secretary 
of  State  for  India,  wrote  ; — "  It  cannot  fail  to  conduce 
to  better  harmony  between  the  Military  and  Civil 
branches  of  the  Establishment,  if  whatever  advantages 
are  accorded  to  the  members  of  one,  on  first  entry,  should 
be  obtained  by  both. 

"  I  would  further  wish  you  to  consider  whether  there 
ought  not  to  be  only  one  scale  of  salaries  and  allowances 
for  all  members  of  the  service,  both  Civil  and  Military." 

This  was  endorsed  the  following  year  by  Lord  Mayo, 
who  replied  to  the  Secretary  of  State  in  the  following 
terms : — 

"  With  reference  to  para.  4  of  your  Grace's  despatch 
we  may  remark  that  we  have  already  recommended  the 
equalization  of  the  pay  of  the  Military  and  Civil  branches 
of  the  Department,  and  we  are  gratified  to  find  that  Her 
Majesty's  Government  are  likely  to  receive  that  proposal 
favorably.  On  this  point,  we  only  add,  that  we  shall  be 
glad  to  see  some  plan  adopted  by  which  the  furlough 
allowances  of  Civil  Engineers  shall  be  equalized  with 
those  of  Military  Officers  in  the  P.  W.  D.,  and,  so  far 
as  pi-acticable,  their  advantages  of  pension  also." 

Notwithstanding  this,  nothing  was  done,  and  the  pre- 
sent position  and  prospects  of  Civil  as  compared  with  that 
of  the  Military  members  of  the  P.  W.  D.  is  shewn  in  the 
subjoined  table. 


Royal  Engineers. 
Service  for  pension  is 
from  date  of  1st  commis- 
sion including  all  service  on 
half  pay,  effijctive  or  retired 
list,  at  home  or  elsewhere. 

Three  years  British  ser- 
vice in  addition  all  leave 
out  of  India  (however  long) 
counts  as  service  for  Indian 
pension. 


Draw  in  addition 

to   the 

Civil    pay    of 

their 

rank 

Military  pay  as 

under : — 

Rs.  A. 

Lt.       Rs.  per  mouth 

70  0 

Capt.     „     „ 

» 

140  0 

Major    „     „ 

it 

1«0  0 

Lt.-Col.       „ 

tt 

243  8 

Col.       „     „ 

j» 

304  6 

Draw  on  furlough  a  mini- 
mum pay  of  250  Pounds 
sterling  per  annum. 


Civil  Engineers. 
Service  for  pension 
counts  from  date  of  leaving 
Cooper's  Hill,  and  includes 
at  most  one  year's  English 
training. 

A  maximum  of  four  years 
only  counts  for  pension  out 
of  all  leave,  including  sick 
leave  and  furlough  during 
entire  service. 

Do  not  draw  any  addi- 
tions to  their  net  Civil  pay. 


Pay  on  furlough  is  half 
pay  at  current  exchange. 
There  is  no  minimum. 
Some  officers  would  now 
after  10  years'  service  draw 
£180  a  year  if  sent  home 
sick. 
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Royal  Engineers. 
Retire     on    pensions    as 
under: — 
After  20  years'  service  £  250 


24     „ 


£  365 


28     „        „       £  500 


32 


JJ  3> 


£  700 


Civil  Engineers. 
Retire    on     pensions  as 
under : — 
After  20  years' 

service  Rs.  4,000* 

After  25  years' 

service  „    5,000*f 

No  corresponding  pension. 
No  corresponding  pension. 

All  are  paid  in  Rupees. 

*  Equal  at  present  exchange 
£260  and  £333. 

t  Subject  to  a  possible  grant  of 
an  additional  pension  of  Rs.  2,000 
(£133-6-8)  and  Rs.  1,000  (£66-13- 
4)  for  Chief  and  Superintending 
Engineers  respective!  y. 

We  have  taken  the  prospects  of  the  Cooper's  Hill  men 
as  being  the  most  favorable.  "  Stanley  "  men  count 
their  service  from  date  of  landing  in  India,  and  as  some 
of  these  came  vid  the  Cape,  six  months  nearly  have  to  be 
deducted  from  the  date  of  their  appointments. 

The  case  of  the  men  appointed  in  India  is  harder  still. 
Prior  to  the  Government  order  of  Ist  April  1876,  which 
for  the  first  time  publicly  notified  that  any  distinction 
was  contemplated  between  men  appointed  in  England 
wid  in  India,  they  naturally  inferred  that  they  would 
receive  the  same  treatment  as  others. 

They  joined  the  Department  before  anything  was  pub- 
licly known  regarding  the  change  in  the  rules,  and  while 
the  hope  was  fresh  in  the  minds  of  all  that  the  promises 
©f  improvement  made  by  Lord  Mayo  in  Circular  No.  84 
of  6th  October  would  be  carried  out,  and  it  was  not  until 
the  notification  dated  1st  April  1876,  that  the  men  who 
had  entered  the  P.  W.  D.  through  the  Indian  Colleges 
between  3rd  January  1872  and  1st  April  1876,  knew  that 
any  change  was  to  be  made  in  their  position.  Most  of 
these  men  have  since  been  admitted  to  the  better  pen- 
gion  rules,  but  not  all. 

In  addition  to  this.  Military  Engineers  from  the  Mili- 
tary Works  Department  are  retained  and  promoted  on  the 
General  list  of  Chief  and  Superintending  Engineers,  so  that 
it  not  unfrequently  happens  that  men  are  brought  in 
from  that  branch  and  placed  over  the  heads  of  Civil 
Engineers  who  have  served  their  whole  lives  on  Railways 
or  Irrigation  works,  which  demand  alike  high  special 
professional  skill  and  unremitting  attention  to 
details. 

Lastly,  the  Civil  Engineers  have  no  means  whatever  of 
representing  their  claims  to  the  Government  of  India. 
They  are  voiceless  in  the  Secretariat.  They  are  unre- 
presented at  any  council  board.  Their  only  chance  of 
making  themselves  heard  is  in  the  Press,  and  it  is  small 
wonder  if  the  peculiar  and  admitted  hardships  give  rise 
to  a  crop  of  temperate  and  intemperate  letters,  against 
all  or  any  of  those  whom  they  think  resposible  for  this 
state  of  things,  or  that  they  should  unite  to  form  "  De- 
fence Committees,"  instead  of  addressing  the  Head  of  the 
-of  the  Department,  the  Public  Works  Minister,  who  is 
specially  charged  with  their  interests  and  is  supposed  to 
have  at  heart  the  efficiency  of  the  service. 


FEATS  OF  RAILWAY  ENGINEERING. 

The  first  article  in  the  July  issue  of  Scribner  is  a  very 
readable  paper  on  "  Feats  of  Railway  Engineering." 
There  must  needs  have  been  difficulties  in  the  way  of 
Railway  Engineering  in  the  States  if  we  consider  the 
nature  of  the  country  traversed  by  the  150,000  miles  of 
Railway,  and  the  300,000  miles  of  track  existent. 

Long  trestles  built  of  wood,  but  firmly  and  strongly 
held  together,  are  much  in.  use  amongst  the  moun- 
tains of  Colorado,  and  are  said  to  be  entirely  effec- 
tive for  transport  of  traffic  for  many  years.  Bold 
work  is  often  done  in  the  construction  of  the  line 
upon  a  mountain  side.  On  the  Oroya  and  Chimbote 
Railways  in  South  America  galleries  have  been  cut 
directly  into  the  rock,  the  cliff  overhanging  the  roads 
way,  and  the  line  has  been  carried  in  a  horizontal  cut,  or 
niche,  in  the  solid  wall.  At  many  points  it  was  neces- 
sary to  suspend  the  persons  making  preliminary  measure- 
ments from  the  cliff  above.  The  Engineer  who  looked  after 
this  work  tells  the  writer  in  Scribner  that  the  galleries 
were  often  from  100  to  400  feet  above  the  base  of  the  cliff 
and  were  reached  generally  from  above.  Rope  ladders  were 
used  to  great  advantage.  One  64  feet  long  and  one  106 
feet  long  covered  the  usual  practice,  and  were  sometime- 
spliced  together.  When  a  canon  directly  crosses  the  line 
of  the  road  it  has  to  be  spanned  by  a  viaduct.  The 
Verrugas  Bridge  on  the  Lima  and  Oroya  Railroad 
crosses  such  a  ravine,  with  a  small  stream  running 
through  it.  It  is  at  an  elevation  of  nearly  6,000  feet  above 
sea-level  in  a  hill  country.  It  is  575  feet  long,  in  four 
spans,  and  is  supported  by  iron  towers,  the  central 
one  of  which  is  252  feet  in  height.  Construction 
in  this  case  was  effected  altogether  from  above.  The 
necessary  material  having  been  collected  at  the  top 
of  the  ravine,  each  separate  piece  was  from  thence 
lowered  to  its  proper,  its  appointed  position,  by  means 
of  two  wire-rope  cables  suspended  across  the  gulf  from 
temporary  towers  built  at  either  end  of  the  works. 
On  the  same  line  (the  Oroya)  a  tunnel  reaches  a  nar- 
row gorge,  a  truss  is  thrown  across,  and  the  tunnel 
continued  as  if  no  slightest  interruption  had  ever  been. 

We  must  quote  Mr.  Graham  Tomson  about  the  loca- 
tion of  the  Mexican  Central  Railway,  through  the 
cut  of  Nochistongo.  He  writes: — Far  underneath  the 
level  of  this  line  of  Railway  there  was  skilfully 
constructed,  in  1608,  a  tunnel  which  at  that  period 
was  a  very  bold  piece  of  Engineering.  It  was  de- 
signed to  drain  the  Valley  of  Mexico,  which  has  no 
natural  outlet.  This  tunnel  was  more  than  six  miles 
long  and  ten  feet  wide.  It  was  driven  through  the 
formation  called  tepetate,  a  peculiar  earth  with  strata 
of  sand  and  marl.  It  was  finished  in  eleven  months. 
At  first  excavated  without  a  lining,  it  was  afterward 
faced  with  masonry.  It  was  not  entu-ely  protected  when 
a  great  flood  came,  the  dikes  above  gave  way,  and  the 
tunnel  became  obstructed.  The  City  of  Mexico  was 
flooded,  and  it  was  decided  that,  instead  of  repairing  the 
tunnel,  an  open  cut  should  be  made.  The  Engineer  who 
had   constructed   the  tunnel.  Enrico  Martinez,  was  put  in 
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charge  of  this  enormous  undertakiug,  and  others  took  his 
place  after  his  death.  The  cvit  is  believed  to  be  the 
largest  ever  made  in  the  world.  For  more  than  a  century 
the  work  was  continued.  Its  greatest  depth  is  now  200 
feet.  It  was  cut  deeper,  but  has  partially  filled  with  the 
washings  from  the  slopes.  The  cost  was  enormous,  more 
than  6,000,000  dollars  in  silver  having  been  actually 
disbursed!  Wages  for  workmen  were  then  from  9  to  12 
cents  a  day.  All  convicts  sentenced  to  hard  labor  were 
put  at  work  in  the  great  cut.  The  loss  of  life  was  very 
great.  Writers  of  the  time  state  that  more  than 
100,000  Indians  perished  while  engaged  in  the  work. 

Early  American  Railway  Engineers,  when  they  had 
to  deal  with  a  grade  too  steep  for  their  locomotives' 
traction,  used  the  inclined  planes.  These  were  worked 
by  stationary  engines,  acting  upon  cables  attached  to 
the  cars.  These  cables  passed  around  drums  at  the  head 
of  the  planes,  the  weight  of  the  cars  on  one  track 
partially  balancing  those  on  the  other. 

When  the  Niagara  Suspension  Bridge  was  building, 
Robert  Stephen  said  to  the  designer,  the  late  John  A. 
Roebling,  "  If  your  Bridge  succeeds,  mine  is  a  magnificent 
blunder."  The  Niagara  Bridge  has  succeeded.  So  has  the 
great  Suspension  Bridge  between  New  York  and  Brooklyn, 
with  a  clear  span   of  1,595  J   feet. 

Space  precludes  us  from  saying  anything  more  except 
that  we  wish  Anglo-Indians  and  Indians  took  as  much 
interest  in  Railway  subjects  as  their  American  cousins 
and  well  wishers. 


THE  BOMBAY  P.  W.  D. 

Mr.  John  Hart,  who  was  at  the  head  of  the  list  of 
officers  in  the  P.  W.  D.,  Bombay,  having  retired,  the  long- 
suffering  and  slowly-promoted  men  of  the  Department  na- 
turally look  for  a  step — but  rumor  says  it  will  not  be 
given,  as  H.  E.,  the  eccentric  Governor,  is  awaiting  the 
decision  of  the  Secretary  of  State,  or  some  one  (who  would 
probably  be  surprised  to  hear  it)  on  the  question  of  the 
re-organisation  of  the  Bombay  P.  W.  Department,  as 
he  lately  waited,  about  10  months,  before  giving  the 
last  steps  to  Mr.  Doig,  &c.  Will  H.  E.  not  be  induced  to 
reflect  that  as  long  as  the  Department  is  on  its  present 
footing,  the  officers  belonging  to  it  are  entitled  to  all 
(and  they  are  not  many)  the  privileges  that  its  con- 
stitution allows  ?  Surely  this  is  the  fair  and  reasonable 
view  to  be  taken  of  the  matter. 

It  is  further  rumored  that  a  R.  E.,  lately  promoted 
to  the  rank  of  Superintending  Engineer,  got  this  step 
(over  the  head  of  a  Senior  R.  E.  be  it  noted)  because 
the  Government  of  India  objected  to  have  the  former 
any  longer  on  Defences,  to  which  he  had  been  transferred 
lately.  That  is,  the  former  is  rewarded  for  not  knowing 
his  own  work,  and  the  latter  is  pushed  out  of  the  way 
to  make  room  for  him. 

Another  rumor  is  that  a  gallant  R.  E.,  a  Superin- 
tending Engineer,  has  taken  furlough,  which  he  is  .spend- 
ing in  Poona,  rather  than  serve  under  the  present  r^fjime. 
The  Department  must  be  in  a  desperate  state  if  such 
desperate  measures  are  necessary. 


i^otcs  nnb  Cammcnts. 


Burma  State  Railway. — We  learn  that  the  Govern- 
ment of  India  have  under  consideration  a  proposal  for 
provincialising  the  superior  Railway  Revenue  Establish- 
ment in  Burma,  with  a  view  to  reduce  expenses. 

The  Ahmedauad  Municipality. — The  five  per  cent, 
loan  of  Rs.  4,00,000,  required  by  the  Ahmedabad  Muni- 
cipality for  water-works,  &c.,  has  been  wholly  taken  up 
locally  at  an   average  premium  rate  of  Rs.  2-6-3. 

The  Diamond  Fields  Company. — The  Madras  Presi- 
dency Diamond  Fields  Company,  on  an  experimental 
washing  with  hand  washing  apparatus,  has  found  four 
diamonds.  The  permanent  washing  machinery  with  the 
Chief  Engineer  was  to  leave  England  early  this  month. 

The  "  Bezwada  Extension  Railway.  " — We  learn 
that  the  remaining  45  miles  of  H.  H.  the  Nizam's  State 
Railway  from  Bonakulu  to  Bezwada  is  expected  to  be 
completed  by  the  middle  of  next  month,  the  only  heavy 
piece  of  work  now  remaining  to  be  constructed  being  the 
Uyra  Bridge. 

RiPON  Hospital,  Simla. — It  is  said  the  Ripon  Hospital, 
Simla,  is  to  be  re-roofed  with  corrugated  iron  sheeting,  as 
the  present  covering  of  tiles  is  leaking  somewhat  badly. 
As  the  building  is  of  red  brick  and  brown  painted  timber, 
the  new  grey  roof  will  contrast  pleasantly  with  the 
warmer  colors. 

The  Benighted  (?)  Presidency  ! — Madras  has  insti- 
tuted Higher  Examinations  of  a  special  character  in 
Science,  Art  and  Industries.  The  subjects  are  drawing, 
painting  and  design,  pottery  and  porcelain  manufacture, 
book-keeping,  phonography  and  business  correspondence 
and  transactions. 

Madras  Tramways. — The  Syndicate  that  secured  the 
concession  for  the  Madras  tramways  has  formed  a  Com- 
pany, and  sent  a  draft  order  for  the  rolling-stock  and 
rails  for  approval.  This  has  been  accepted  by  the 
Municipal  Commissioners,  who,  however,  have  resolved 
that  the  capital  must  be  £120,000. 

Irrigation  in  We.stern  India. — A  report  by  the 
Public  Works  Department  shews  that  during  1887-88- 
the  total  irrigated  area  in  the  Bombay  Presidency  was 
44,303  acres,  and  that  the  water-rate  assessments  amount- 
ed to  Rs.  2,10,424.  This  was  an  increase  over  the  previous 
year  of  3,400  acres  and  Rs.  31,599  respectively. 

Bengal-Nagpur  Railway. — It  is  expected  that  the 
line  from  Asansol  to  Purulia  will  be  ready  for  traffic 
early  next  year,  and  arrangements  have  been  already 
made  for  the  working  of  this  section  by  the  E.  I.  R.  for 
a  period  of  three  years,  by  which  time  the  Damuda  will 
be  bridged,  and  through  communication  open  to  Nagpur. 

Scientific  Research  without  Bother! — Wanted, 
by  the  Council  of  the  Royal  Meteorological  Society, 
photographs  of  lightning  flashes.  A  rapid  plate  and  a 
rapid  lens  left  uncovered  at  night  when  a  thunderstorm 
is  on  the  tapis  will,  it  is  said,  do  the  business  without  any 
bother  to  the — operator :  he  must  be  called,  we  presume. 

P.  W.  D.,  Burma.— It  is  rumored  that  Mr.  H.  F. 
White,  Superintending  Engineer,  1st  Circle,  Burma,  is 
likely  to  go  on  privilege  leave  about  the  end  of  October, 
and  that  Mr.  Ring,  who  will  return  from  furlough  about 
that  time,  will  officiate  for  him.  We  believe  that  the 
Chief  Engineer  and  Chief  Commissioner  are  at  one  in 
respect  to  the  necessity  of  a  Superintendent  of  Works  for 
Upper  Burma. 


September  15,  '88.] 


INDIAN  ENGINEERING. 


205 


New  Viceregal  Lodge,  Simla. — Some  are  of  opinion 
that  the  effect  of  the  electric  light  in  the  ball- 
room at  the  new  Viceregal  Lodge  is  simply  ghastly. 
Others  consider  the  soft  drapings  tone  down  the 
glare  of  the  white  and  gold  coloring  quite  sufficiently. 
The  upper  part  of  the  house  is  usually  left  in  darkness 
■when  the  lower  is  fully  lighted,  as  the  batteries  are  not 
strong  enough  to  light  up  the  whole  brilliantly  at  once. 

Our  Defences. — The  war  scare  is  spreading,  and  plans 
are  being  prepared  for  construction  of  a  dock  at  Bombay 
to  accommodate  first-class  ironclads.  That  is  a  very 
pretty  arrangement,  and  will,  of  course,  commend  itself  to 
the  Indian  tax-payer.  But,  where  are  the  first-class 
ironclads  to  come  from  ?  The  Admiralty  can't  supply 
sufficiency  of  vessels  for  channel  defence  even.  What  hope 
is   there   then  for  such  an  unconsidered  trifle  as  Bombay. 

A  Railway  Service  Corps.— Colonel  Conway-Gordon, 
R.E.,  has  incepted  a  scheme  for  formation  of  a  Eailway 
Service  Corps,  which  is  to  combine  the  advantages  of 
Volunteer  military  service  with  the  peculiar  requirements 
of  a  Railway  in  time  of  war.  A  scheme  that  must  needs 
commend  itself  to  popular  regard  on  prudential  consi- 
derations, and  that  is  capable  of  serviceable  utilization  in 
many  ways  so  manifest,  that  they  need  not  be  detailed  here. 

Progress  of  Cotton  Mills  in  India. — On  the  30th 
June  there  were  in  all  India  114  cotton  mills  working 
and  in  course  of  erection,  containing  2,488,851  spindles, 
and  19,496  looms ;  employing  on  an  average  82,369 
hands  daily  ;  and  consuming,  approximately,  787,000 
bales  of  cotton  (of  3921bs.  each)  in  a  year.  There  has 
thus  been  an  increase  of  11  in  the  number  of  cotton 
mills  during  the  past  year ;  while  since  1879  they  have 
more  than  doubled. 

Tin-Mining  in  Burma.— The  British  Government  ap- 
pears to  have  done  little  or  nothing  to  develope  the 
stanniferous  deposits  of  Mergui,  for  we  learn  that 
block-tin  to  the  value  of  only  Rs.  43,213  was  shipped 
in  1887-88  chiefly  from  Mergui  to  the  Straits.  Although 
the  value  in  the  previous  year  was  Rs.  17,878,  still  we 
think  that  as  compared  with  the  enormous  outturn  of  the 
Native  States  of  the  Malay  Peninsula  the  result  must 
be  considered  as  nothing. 

Burman  Teak  Trade  in  1887-88.— There  has  been 
but  little  improvement  in  the  price  of  teak  generally, 
but  the  demand  was  brisker  for  Europe  and  Ceylon,  and 
the  quantity  shipped  in  the  year  under  review  shews  an 
increase  of  62-94  per  cent,  over  the  year  immediately 
preceding,  although  it  is  not  equal  to  the  exports  of  each 
of  the  three  previous  years.  Egypt  appears  to  be  a 
krge  consumer  of  the  Burma  wood,  standing  almost  on 
a  par  with  Ceylon  in  that  respect. 

Calcutta  University.— The  following  change  in  the 
Regulations  for  the  Entrance  Examination  of  the  Uni- 
versity has  been  sanctioned  by  the  Senate  and  approved  by 
His  Excellency  the  Governor-General  in  Council.  Draw- 
'^''^S'- — An  optional  examination  shall  be  held  in  drawing. 
If  a  candidate  passes,  the  fact  shall  be  notified  in  his 
certificate  ;  but  success  or  faihire  in  that  subject  shall  not 
affect  his  success  or  failure  in  the  Entrance  Examination 
or  his  position  in  the  pass  list. — Gui  bono  ? 

Dockyards  in  the  East.— The  Select  Committee  of 
the  House  of  Commons  on  the  Navy  Estimates  elicited 
the  information  that  if,  in  the  event  of  a  war  breaking 
out,  and  three  line-of-battle  ships  were  badly  knocked 
about,  the  dockyards  at  Hong-Kong,  supplemented  by  the 
private  yard,  would  be  competent  to  deal  with  them ; 
and  that  the  dockyards  at  Bombay  and   Calcutta  were 


not  capable  of  taking  large  ships.  Vessels  drawing  17  feet 
of  water  would  be  the  largest  that  could  enter  the  docks 
at  those  places. 

Our  Only  Mountain  Railway. — The  Darjeeling  Rail- 
way is  a  distinguished  triumph  of  Indian  Engineering 
Art.  But  is  not  the  management  drifting  into  a 
fashion  of  complacently  tolerating  too  many  mishaps  and 
failures?  Some  are,  of  course,  inevitable  on  a  moun- 
tain line  in  the  rainy  season.  But  it  seems  to  us  that 
chance  has  been  allowed  more  than  a  fair  share  in  the  con- 
duct of  the  Darjeeling-Himalayan  Railway  of  late ; 
and  we  deem  tliat  the  time  has  come  for  better, 
more  painstaking  control. 

"  Patronising — Very  ! " — The  Poona  Observer  says 
that : — "  The  Pioneer  can  afford  to  be  patronising  when  it 
likes  ;  "  and  after  quoting  the  remarks  of  the  Allahabad 
paper  re  "  Ourselves,"  it  adds  : — "  Whether  it  is  Sir 
Charles  Elliot,  or  the  Viceroy,  who  is  to  blame,  there 
can  be  no  two  opinions  that  Mr.  Pat.  Doyle,  the  Pro- 
prietor and  Editor  of  Indian  Engineering,  has  been 
most  unjustly  dealt  with.  It  is  satisfactory  to  find  that 
the  majority,  and  the  more  independent  journals  in  India 
have  supported  Mr.  Doyle." 

Allahabad  Water-Supply. — Mr.  Hughes  estimates 
that  the  provision  of  a  twenty-gallon  supply  for  120,000 
persons,  with  a  full  complement  of  pipes  for  a  25-gallon 
supply  is  estimated  to  cost  Rs.  17,97,598,  with  Rs.  2,04,- 
439  for  maintenance ;  a  ten-gallon  supply,  and  a  full 
complement  of  pipes  will  cost  Rs.  14,01,598,  with 
Rs.  1,46,673  for  maintenance,  and  a  twenty-gallon  supply 
and  full  complement  of  pipes,  the  coal  and  working 
charges,  however,  regarded  as  for  a  ten-gallon  su()ply, 
will  cost  Rs.  17,97,598,  with  Rs.  1,74,393  for  maintenance. 

A  Topic  for  the  Railway  Confrence. — An  up-coun- 
try paper  forecasting  the  possibilities  and  probabilities  of 
the  coming  Railway  Conference,  pertinently  refers  to  lack 
of  provision  of  drinking  water  for  passengers — especially 
in  the  hot  weather — as  a  "  terrible  affliction.  "  So  it  is 
Experto  crede.  Our  contemporary  writes  : — "  The  menial 
servants  maintained  for  the  express  purpose  of  supplying 
the  wants  of  thirsty  and  hot  travellers  might  well  be  kept 
to  their  legitimate  work,  and  be  prevented  from  being 
used  as  the  personal  and  domestic  attendants  of  Station 
Masters."     We  concur. 

A  Plea  for  the  East  Coast  Railway. — One  of  the 
reasons  adduced  in  support  of  Mr.  Turner's  proposal  for  a 
Railway  through  the  Northern  Districts  of  the  Madras 
Presidency  is  the  difficulty,  and  often  impossibility,  of 
intercommunication  between  ships  and  shore,  owing  to  the 
absence  of  harbours.  At  present,  it  appears,  if  you  want 
to  land  or  embark  at  one  of  the  '  Northern  Ports,'  you 
must  either  choose  your  season  of  the  year,  or  take  your 
chance  of  a  ducking  or  drowning,  or  being  earned  on 
beyond  your  destination.  A  Railway  would  not  present 
this  choice  of  alternatives. 

Poona  Cantonment  Drainage. — There  are  fifteen 
miles  of  open  concrete  drains  for  the  discharge  of  sullago 
from  houses.  These  are  flushed  daily,  morning  and 
evening,  and  the  contents  are  discharged  into  some  of  the 
covered  sewers,  which  having  been  built  many  years  ago 
are  defective.  They  are  square  at  the  bottom,  instead  of 
oval.  The  matter  has  been  taken  up,  plans  and  estimates 
submitted  and  in  a  short  time  these  defective  sewers  will 
be  reconstructed  according  to  modem  developments  with 
a  proper  gradient,  so  as  to  admit  of  free  discharge . 
and  not  likely  to  catch  any  organic  matter. 
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The  Post  of  Director  General  of  Telegraphs. — A 
Calcutta  paper  observes  that  it  is  very  probable  that 
Colonel  Mallock  will  be  confirmed  in  the  post  of  Director- 
General  of  Telegraphs,  and  will  be  granted  an  extension 
of  sendee  after  April  next,  when,  in  the  ordinary  course, 
he  would  retire  under  the  65  years'  rule.  Colonel  Mal- 
lock is  an  able  officer,  who  has  done  excellent  service,  and 
India  would  be  the  loser  by  his  going.  In  that  contin- 
gency, the  Government  would  probably  have  to  choose 
between  Mr.  J.  H.  Lane  and  Mr.  W.  R.  Brooke.  There 
is  no  doubt  about  Sir  Albert  Cappel's  intention  not  to 
return  to  India. 

The  Oudh  and  Rohilkhand  Railway  Transfer. — 
The  Civil  and  Military  Gazette  says  that  as  speculation 
is  still  rife  as  to  the  probability  of  the  amalgamation  of 
the  Oudh  and  Rohilkhand  Railway  with  the  North- 
Westem,  it  may  state  that  the  matter  is  settled  for  the 
time.  There  will  be  no  amalgamation  at  present,  at 
any  rate.  But  the  Morning  Post  asserts  that  it  is  not 
unlikely  that  when  the  Oudh  and  Rohilkhand  Railway 
is  taken  over  by  the  State,  Colonel  Dowden  will  be 
appointed  Manager  of  the  North- Western  line,  Colonel 
Conway-Gordon  being  confirmed  in  the  appointment  of 
Director-General. 

Allahabad  Water-Supply. — The  Water- Works  Sub- 
Committee  of  the  Allahabad  Municipality  have  decided 
that  they  are  unable  to  consider  the  preliminary  project 
submitted  to  them  for  a  water-supply  by  the  supervising 
Engineer  until  it  has  been  decided  bj'  a  special  meeting 
of  the  Commissioners,  whether  they  will  comply  with  the 
request  of  Government  to  place  the  loan  in  the  open 
market.  The  original  application  of  the  Commissioners 
was  that  the  money  might  be  advanced  at  4  per  cent. ; 
and  the  reply  of  Government  practically  is  that  until  it 
has  been  ascertained  to  what  extent  the  Commissioners 
are  able  to  help  themselves,  no  special  assistance  can  be 
given  them. 

The  Indian  Midland  Railway. — This  line  is  rapidly 
approaching  completion.  On  the  main  line  platelaying  is 
proceeding  from  both  the  Jhansi  and  Bhopal  ends,  and 
they  expect  to  link  on  (I  think  that  is  the  correct  ex- 
pression) in  about  six  weeks'  time,  and  by  the  end  of 
October  we  shall  probably  have  two  construction  trains 
running  daily  through  from  Bhopal  to  bring  up  the  iron 
work,  &c.,  for  the  Jhansi  Station  buildings,  work  on  which 
was  commenced  last  week.  All  the  bridges  on  the  Jhansi- 
Gwalior  section  are  finished,  and  they  will  commence 
platelaying  as  soon  as  there  is  through  communication 
with  Bhopal.  This  length  should  be  completed  by  the 
end  of  the  year. 

Graving  Dock  for  Colombo. — On  17  th  February 
Government  intimated  to  the  Colombo  Chamber  of 
Commerce  that  a  despatch  had  been  received  from  the 
Secretary  of  State  that  the  existence  of  a  Graving  Dock 
at  Colombo,  capable  of  accommodating  Her  Majesty's 
ship,  is  not,  in  the  opinion  of  the  Lords  of  the  Admi- 
ralty, of  sufficient  importance,  so  far  as  the  interests 
of  the  Navy  are  concerned,  to  warrant  them  in  making 
any  proposal  in  respect  of  the  provision  of  funds  towards 
its  construction.  It  is  hoped,  however,  that  the  question 
may  be  re-opened,  or,  failing  this,  that  Government  will 
facilitate  the  formation  of  a  private  Company  for  the 
providing  of  a  Dock. 

We-st  India  Sugar  Trade.— Owing  to  depression  in 
the  sugar  trade  Demarara  and  Trinidad  planters  requisi- 
tioned India  for  only  4,625  coolies  last  year.     The    year 


before  they  wanted  7,010.  The  export  duties  on  sugar 
and  rum  wore  reduced  from  Rs.  5-9  and Rs.  4-6  respective- 
ly, to  Rs.  3  per  hogshead,  and  Rs.  26  per  puncheon — a 
reduction  which  is  said  to  have  greatly  relieved  the 
planting  industry.  Planters  had  contented  themselves 
^vith  a  smaller  acreage  under  cultivation  than  had  sufficed 
for  their  ambition  in  previous  years  ;  they  worked  scien- 
tifically and  economically,  and  they  had  their  reward  ; 
for  the  crop  yield  was  good,  and  exports  of  sugar  and  rum 
did  not  fall  short  of  those  of  previous  years. 

Changes  in  the  Bengal  P.  W.  D. — From  the  last 
Calcutta  Gazette  we  learn  that  Mr.  J.  D.  Davies  has  been 
appointed  Executive  Engineer  in  the  2nd  Calcutta 
Division  in  succession  to  Mr.  B.  K.  Finnimore,  proceeding  to 
Khatmandu.  This  Division,  which  might  fairly  be  considered 
the  most  important  Public  Works  charge  in  Bengal 
has  been  held  by  five  Executives  since  the  1st  of  January 
this  year:  these  changes  can  hardly  conduce  to  a  thorough 
performance  of  duties,  both  arduous  and  important,  and 
must  be  a  source  of  annoyance  to  the  heads  of  Depart- 
ments, who  have  to  deal  with  the  Executive  Engineer  in 
charge  of  their  buildings.  The  works  in  progress,  too,  can- 
not be  said  to  benefit  by  these  frequently  recurring  changes. 
C.  E.  Defence  Committee. — We  learn  that  the  C.  E's. 
of  the  P.  W.  D.  are  again  astir,  and  that  they  do  not  mean 
to  let  the  grass  grow  under  their  feet.  There  are  several 
grievances  still  remaining  to  be  cleared  up  and  not  the  least 
of  these  is  the  question  of  pensions  at  a  fixed  rate  of  ex- 
change. One  of  the  points  which  in  some  unaccountable 
way  has  not  been  sufficiently  pressed,  is  the  uniformity  of 
the  Civil  element  in  the  Department ;  so  long  as  there  are 
degrees  and  factions  in  this  body,  so  long  is  there  excuse 
for  a  Military  faction  under  its  special  rules  and  privileges. 
There  ought  to  be  a  strong  local  Committee  in  each 
province,  and  the  local  Secretary  should  be  a  man  not 
only  who  is  willing  to  devote  himself  to  the  cause,  but  who 
is  bound  up  in  the  province,  is  to  an  extent  stationary, 
and  who  is  both  looked  to  and  trusted. 

Tin-Mining  in  Burma. — We  learn  that  "  Mr.  Hughea 
of  the  Geological  Survey,  will  proceed  forthwith  to  Ba- 
tavia  to  inspect  and  report  upon  the  successful  methods 
by  which  Engineers  from  the  Netherlands  work  the  tin- 
mines  of  that  productive  region.  The  ultimate  object 
in  view  is  to  utilise  in  Tennasserim  the  experience  ac- 
quired in  the  Dutch  Indies.  There  is  an  abundance  of 
valuable  tin  ore  in  Tennasserim  and  the  adjacent 
regions,  which  needs  only  to  be  profitably  worked  to 
yield  satisfactory  returns."  This  information  is  decep- 
tive. The  mines  referred  to  are  in  the  islands  of  Bancs 
and  Billeton  ;  but  Mr.  Hughes  need  not  go  so  far.  He 
would  find  all  the  information  he  wants  in  the  British 
Protected  States  of  the  Malay  Peninsula,  the  most  im- 
portant mines  of  which  are  described  in  Doyle's  Tin- 
Mining  in  Larilt. 

"Gone  over  to  the  Majority." — A  Correspondent 
writes: — The  well-known,  everywhere  known,  popular 
E.  I.  R.  mail  train  driver,  Mr.  John  Wemys,— "old 
Johnnie  " — died  the  other  day  at  the  Calcutta  General 
Hospital.  He  joined  the  Company  thirty  years  ago 
as  a  fireman,  and  by  dint  of  sobriety  and  atten- 
tion to  his  duties,  soon  rose  to  the  position  of  driver. 
At  the  time  of  his  death  he  had  been  for  over  twenty 
years  employed  in  running  mail  trains.  Mr.  Alfred  Collier, 
another  popular  driver,  has  also  gone  over  to  the  ma- 
jority— with  dropsy.  Just  before  his  death  he  officiated  as 
Locomotive  Foreman  at  Toondla  Junction,    Mr.  H.    H. 
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Haynes,  who  joined  the  Company  in  1871,  and  was  time- 
keeper in  the  Allahabad  Shops,  succumbed  to  heart  disease 
on  the  24th  ultimo.  King  Death  has  been  unkinder  than 
usual   this  autumn. 

Mandalay  Railway  Extension. — It  may  be  taken  for 
granted  that  the  line  to  Mandalay  will  not  be  open  on 
1st  January  1889  and  that  this  event  will  not  take  place 
till  abotit  next  March.  The  delay  is  due  to  the  inability 
io  complete  the  Sinthay  bridge  (22  miles  North  of  Pyin- 
mana)  for  want  of  girders,  &c.,  in  the  3rd  division,  and 
three  or  four  other  bridges  in  the  6th  division.  The 
Railway  Engineers,  especially  in  the  3rd  and  4th  divisions, 
have  had  indescribably  heavy  work.  Such  a  season's 
work  in  fact  has  never  been  dreamed  of  in  Burma  before  ; 
but  the  fates  have  been  against  them  in  every  way  that 
was  possible.  First  came  famine,  then  pestilence,  hun- 
dreds of  the  workmen  dying  from  cholera,  and  then  most 
unseasonable  floods,  all  which  caused  a  delay  of  two  months 
and  finally  the  breakdown  of  communications  at  Sinthay 
for  the  cause  already  explained. 

The  "  Tansa  "  Scheme,  Bombay. — We  glean  that  the 
works  on  the  whole  are  now  progressing  with  much 
greater  rapidity  than  was  possible  before  all  the  pneuma- 
tic machines  had  been  put  up.  Owing  to  the  delay  from 
iickness  amongst  the  staff  and  the  workpeople  and  from 
other  causes  the  progress  made  has  not  as  yet  come  up  to 
Mr.  Gierke's  yearly  forecast.  But  that  forecast  allows  a 
year's  margin,  and  it  is  now  growing  evident  that  this  will 
not  be  required  ;  Messrs.  Lovett  and  Walsh  may  even  still 
hope  to  obtain  the  bonus  for  finishing  within  the  contract 
time.  A  good  deal  of  the  iron  work  has  arrived  for  the 
bridges.  The  great  dam  is  progressing  more  rapidly. 
The  delay  occasioned  by  having  to  go  deeper  in  some 
places  for  the  foundations  than  the  trial  pits  seemed  to 
indicate  has  now  been  made  up,  for  the  aqueduct  will 
probably  be  finished  in  1891,  while  the  dam  will  be  com- 
pleted in  1892. 

A  Corner  in  Coal. — The  Times  of  India  says  :— 
This  market  is  in  a  very  strong  position.  There  is  no  un- 
sold coal  on  the  way  to  Bombay,  and  only  two  or  three 
cargoes  already  disposed  of  Outward  freights  have  ad- 
vanced owing  to  the  steady  demand  for  other  ports. 
Powell's  Duffryn  has  advanced  1.5.  a  ton  in  England,  mak- 
ing the  cost  alongside  in  Bombay  harbour  Rs.  26  per  ton. 
Re-sales  have  been  made  here  atRs.  23|  to  Rs.  24J,  and 
now  Rs.  2.5  is  asked.  To  add  to  the  firmnes.s  a  strike  in 
Australian  Collieries  is  announced,  and  coaling  stations 
usually  taking  their  supplies  from  the  Colonies  are  now 
indenting  on  the  mother-country.  Consumers  in  Bombay 
must,  therefore,  fall  back  on  Bunder  Stocks,  and  these 
are  moderate  and  limited.  Holders  are  in  a  very  strong 
position  ;  and,  as  far  as  can  at  present  be  judged,  there 
will  bo  full  rates  current  for  some  months,  if  not  an  actual 
comer  in  October. 

Upper  Burma  Public  Works. — The  works  in  our 
newly  acquired  territory  are  so  scattered,  while  very  heavy 
outlay  is  incurred  on  them,  that  it  is  hardly  possible  that 
they  can  be  well  supervised  by  two  Superintending  En- 
gineers in  an  efficient  manner,  nor  can  check  be  well 
exercised  on  unprofitable  and  bad  work,  and  it  would 
be  true  economy  in  the  end  to  have  an  extra  inspecting 
officer,  who  may  be  either  a  Superintending  Engineer 
or  Superintendent  of  Works  well  acquainted  with  the 
country  and  its  resources.  It  is  rumoured  that  when  Mr. 
King  returns  from  furlough,  he  will  be  made  a  Superintend- 
ing Engineer  for  Burma,  and  Mr.  Richard,  who  is  at  present 


officiating  in  that  capacity,  will  have  to  revert  to  the 
charge  of  a  division.  This  would  be  a  great  pity,  but  we 
trust  the  Government  of  India  may  see  its  way  to  retain  Mr. 
Richard's  services  in  Upper  Burma,  if  not  as  a  Superin- 
tending Engineer,  at  least  as  a  Superintendent  of  Works, 
in  which  capacity  he  served  under  Major  Gracey,  r.e. 

Indian  Manufactures. — That  the  future  history  of 
India  will  deal  largely  with  its  developments  as  a  manu- 
facturing country  we  feel  assured,  and  the  wealth  which 
might  be  developed  is  enormous,  but  the  people  must  be 
educated  up  to  the  point  of  full  development  before 
much  can  be  done.  For  it  is  in  Indian  manufacturing 
industries,  to  the  development  of  native  skill  that  we 
must  look  for  final  success.  No  amount  of  imported 
skill  can  do  anything  without  that,  for  the  influence  of  a 
European  foreman  over  his  workmen,  though  often  very 
considerable,  is  only  that  of  a  master  to  be  obeyed,  and 
not  that  of  a  leader  to  be  trusted.  The  native  workman 
sees  that  the  methods  followed  by  his  English 
instructor  produce  good  results,  and  he  occasionally 
follows  those  methods,  but  if  any  detail  appears  to  him 
to  be  of  more  trouble  that  it  is  worth,  he  simply  ignores 
it  and  considers  than  the  "  Sahib  is  a  little  mad  on  that 
point,"  and  consequently  often  loses  much  that  is  essen- 
tial to  the  work  in  hand. 

Fortified  Railway  Centres. — Sir  Samuel  Baker,  dis- 
coursing on  the  insecureness  and  ftillibility  of  existent 
Indian  institutions,  falls  foul  of  Jubbulpore.  That  great 
station,  the  key  to  the  Railway  system  of  Central  India, 
is,  he  avers,  like  all  other  Indian  Railway  centres,  unforti- 
fied and  at  the  mercy  of  an  enemy.  But  he  forgets  that 
this  suppositious  enemy  of  his  imagining  has  got  to  get 
there  before  the  danger  can  be  developed,  and  the  betting' 
we  take  it,  offers  long  odds  against  such  a  possibility.  As 
the  Bomhay  Gazette  pertinently  suggests,  "  in  what 
country  in  the  world  are  Railway  stations  in  the  interior 
fortified  and  garrisoned.  From  a  military  point  of  view 
it  would  be  a  source  of  weakness  to  have  to  occupy  so 
many  forts."  In  1857,  in  the  Mutiny  time.  Railway  Engi- 
neers, although  quite  unprepared  for  the  emeute,  made  a 
notable,  most  ingeniously  contrived,  and  eminently  suc- 
cessful defence  of  such  places.  And  so  they  would  again, 
if  like  necessity  arose.  Fortified  Railway  centres  would 
prove  sources  of  weakness  rather  than  of  strength  in  an 
emergency. 

The  QUE.STION  of  Railway  Extension  in  Kashmir. 
— The  Sialkot-Jammu  line,  about  25  miles  in  length, 
which  is  now  imder  construction  on  the  broad  gauge,  will 
not  really  open  out  the  country.  There  are  three  projects 
to  be  considered.  First,  an  extension  from  Jammu  to 
Islamabad,  a  mountain  line  on  the  metre  gauge.  This 
would  be  very  costly.  Secondly,  a  line  starting  from 
below  Mandla,  30  miles  south  of  Rawal  Pindi  on  the 
North-Western  line,  and  running  to  Jhelum  below  Kohala, 
whence  it  would  be  carried  onwards  to  Baramulla.  This 
line  would  follow  the  new  cart  road  into  Kashmir  for 
the  greater  part  of  its  length,  and  the  estimated  cost 
is  2J  crores  of  rupees.  The  third  suggested  line  would 
take  off  at  Kalaka-Sarai,  on  the  main  Railway  system,  and 
run  northwards  through  Haripur  and  Abbottabad  to 
Mansehra.  Thence  it  would  turn  due  eastwards,  and 
entering  Kashmir  at  Mozufferabad  would  follow  the 
Jhelum  Valley  to  Baramulla.  The  cost  of  this  line  would 
be  slightly  less  than  2J  crores.  The  last  project  may 
recommend  itself  to  the  Government  of  India  from  the 
fact  that  it  would  possess  considerable  strategic  value,  as 
facilitating  control  of  the  Hazara  frontier. 
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fetters  to  the  Oitov. 


Captais  H.  Barsktt,  r.k.,  has  been  transferred  from  Jhansi  to 
Ferozepur. 

There  is  fear  of  a  famine  in  Hyderabad,  the  rainfall  up  to 
date  having  been  very  scanty. 

Thocoh  the  number  of  minor  accidents  on  Railways  is  greater 
in  India  than  in  England,  the  casualties  are  fewer. 

A  SBCOSD  attempt  to  start  a  steam  launtlry  has  provetl  a  failure, 
owing  to  the  dearness  of  skilled  labor,  and  the  want  of  adequate 
patronage. 

Os  the  Kashmir  Railway  it  is  intended  that  there  shall  lie  six 
stations  between  Sialkot  and  Jammn,  including  the  Sialkot 
Cantonment  station. 

Mr.  J.  A.  Jones,  Vice-President,  Public  Works  Department" 
of  the  Madras  Municipality,  who  has  obtained  a  year's  furlough' 
left  for  London  last  week. 

A  SECTiojf  of  the  Bengal  Sappers  and  Miners,  under  the  com- 
tnand  of  Captain  Stanton,  Royal  Engineers,  proceeds  from 
Koorkee  at  once  to  Gnatong. 

Thr  Delhi  Industrial  School  of  Art.s,  which  has  been  in  exis- 
tence for  five  and  a  half  years,  has  been  closed,  and  the  stock  in 
kand  disposed  of  b^-  public  auction. 

Dr.  RiBBE-VTRor  has  returned  to  Simla  after  settling  the  difficul- 
ties between  the  Government  and  the  Bombay-Burma  Trading 
Company  in  regard  to  the  leasing  of  the  Upper  'Burma  forests. 

The  Railway  from  Nagpur  to  Raipur  is  to  be  opened  next 
month,  and  early  next  year  it  is  hoped  that  65  miles  additional, 
to  Bilaspur,  will  be  ready,  and  perhaps  yet  another  50  miles  at  the 
Bengal  end. 

Two  Sub-Committees  hare  been  formed  by  the  Railway  Con- 
ference, one  to  consider  the  rules  for  the  working  of  the  Railways 
under  construction,  and  the  other  for  the  revision  of  the  '  stand- 
ard dimensions.' 

The  Director-General  of  the  Archreological  Survey  of  India, 
Dr.  Burgess — one  of  the  privileges  of  whose  appointment  is  to 
spend  a  [lortion  of  every  year  ou  duty  in  England — returns  to  his 
post  in  India  this  month. 

Colonel  Beresford  Lovett  goes  with  the  Black  Mountain 
Expedition  as  Commanding  R.  E.,  with  Captains  E.  Grant  and 
H.  E.  Abbott  as  Field  Engineers,  and  Lieutenants  Chesney  anil 
Maclagan  as  Asistant  Field  Engineer.s. 

The  total  number  of  locomotives  employed  upon  Indian  Rail- 
ways in  1887-88  was  3,364  ;  of  coaching  vehicles,  8,825  ;  and  of 
other  vehicles,  61,219  ;  which  ran  45,779,096  train-miles,  or  an 
average  of  337,010  train-miles  per  open  mile. 

No  more  explicit  official  information  has  yet  been  received  in 
India  regarding  the  Umballa-Kalka-Simla  Railway,  than  the 
original  telegram.s,  that  a  company,  of  which  Mr.  Duff  Bruce  is 
the  chief  promoter,  had  been  granted  a  concession  for  a  line  from 
Delhi  to  Uniballa. 

Thk    Rajputana    desert    survey    party   will     consist    of    Mr. 
Horace    Bell,  Sujierintendent   Engineer ;     Mr.     F.    L.     Dibblee, 
Hazaribagh,  and  Mr.  G.  F.  Lamb,  North -Western   Railway,   Exe- 
cutive   Engineers  ;   and   Mr.   E.  H.    Tuck,  Sind-Punjab  Railway, 
.Assistant  Engineer. 

Sanction  ha«  been  accorded  to  the  commencement  of  the 
extension  of  the  Sialkot  Branch  of  the  Nortli-Western  Railway  to 
Jamniu.  Tlie  total  length  of  the  line  is  24J  miles,  estimated  to 
cost  lis  12,51,616  without  rolling-stock,  the  funds  to  be  provided 
by  the  Kashmir  Durbar. 

The  bridge  over  the  Myitnge  Creek,  Mandalay  Extension,  has 
been  completed,  and  trucks  are  now  running  over  it.  This  part 
of  the  line  will,  therefore,  be  soon  ready  for  traffic.  Beyond 
Myobingyee,  however,  the  embankment  has  been  waslied  away, 
and  a  litte  distance  from  Kyoukse  the  line  is  a  perfect  wreck, 

Mr.  J.  C.  Larminie,  Executive  Engineer,  Madras  P.  W.  D., 
who,  at  the  request  of  Government,  cancelled  a  portion  of 
his  furlough  to  Europe,  and  returned  to  India,  has  been  selected 
to  prefjare  the  details  for  carrying  out  the  sclieme  for  the  water- 
supply  of  Bangalore,  for  which  Mr.  Standish  Lee  obtained  the 
prize. 

The  f>>nsulting  Architect,  Madras,  has  obtained  the  approv»l 
of  Government  to  plans  and  estimates  amounting  to  Rs  63,154,  of 
the  Hospital  for  (,'aste  and  Gosha  Women,  proposed  to  l>e  con- 
•tructed  at  Chefjak.  Mr.  Brassingt^^n  trusts  that  the  buildings 
will  be  comi)leted  within  ten  months  from  the  date  of  commence- 
ment 

Preliminary  surveys  have  been  prepared  for  the  Palghat- 
Dindigul,  Porto-Novo-Saleni,  Madura-Pamban  and  Mayaveram- 
Mutuf)et  orojects.  Ah  soon  as  the  Ijocal  Authorities  Loan  Rill  lias 
received  the  assent  of  the  Governor-General  arrangements  will  be 
mivle  for  preparing  a  working  survey  and  estimate  for  the 
construction  of  the  laat-named  line. 


The  Editor  desiret  it  to  be  ditttnctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.'] 


CONCRETE  ARCHES. 

Sir, — The  following  appears  in  the  Builder  of  21st  July  in 
Notes  on  a  Concrete  Bridge  near  Erbach  : — "  The  arch  has  a  width 
of  95  feet  in  the  clear  by  a  rise  of  13  feet.  The  vault  has  a  thick- 
ness of  1' 71"  at  the  crown,  2'  3J"  at  the  commencement  of  th« 
springing  of  the  arch,  and  of  4'  \\"  lower  rfoeni "  (the  italics  art 
mine).  The  concrete  is  composed  of  1  part  Portland  cement,  1  part 
sand  and  3  jjarts  screened  Danube  gravel  (walnut  size)  and  "  is 
i-ammed  in  layers  2'  7^"  wide."  I  am  in  doubt  as  to  whether 
"width"  means  "span  ;  "  if  so,  the  rise  of  13  in  95  or  less  than  fth 
appears  very  flat  for  a  concrete  arch.  Also  where  is  the  "commence- 
ment of  the  springing  "  and  "  lower  down."  Why  should  layers  be 
2'  7i"  wide  (note  the  i  inch),  and  is  this  width  radial  or  horizontal  ? 
I  have  built  a  good  many  concrete  arches  with  ordinary  kunker 
lime  (hydraulic),  which  usually  have  the  thickness  here  given  for 
spans  about  20  feet  ;  of  course,  this  example  is  of  Portland  cement, 
which  is  a  different  matter,  but  1'  7if"  only  at  crown  for  a  span  of 
95  feet  appears  very  small.  Would  any  of  your  numeious  readers 
criticise  this  design  and  give  any  examples  of  concrete  arches 
constructed  in  this  country  i 
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Kunker. 


MOORE'S  METRE  GAUGE  METAL  SLEEPER. 

Sir, — I  note  with  pleasure  the  very  ingenious  metal  sleeper, 
shown  in  your  issue  of  1st  instant  invented  by  Mr.  G.  E.  Moore. 
It  seems  to  possess  a  maximum  of  advantages  with  a  minimum  of 
disadvantages.  The  great  advantage  seems  to  me  to  be  that 
there  are  no  rail  fasteners  to  get  loose.  Once  the  rails  are  got 
in  they  need  not  be  touched  until  either  the  rail  or  sleeper  is 
worn  out  or  damaged.  I  am  not  quite  in  accord  with  Mr.  Moore 
as  regards  the  turned  dowu  edges.  It  would  be  perhaps  better 
to  have  them  flat  considering  the  sleepers  have  to  be  slewed  into 
place.  If  the  ballast  is  well  consolidated  it  should  not  be  knocked 
out  on  the  opposite  side  to  the  beater.  The  only  plan  where  ribs 
or  bent  edges  woulil  be  necessary  is  in  a  transverse  direction  to 
give  the  sleepers  a  grip  on  the  ballast  across  the  line  and  prevent 
it  from  getting  out  of  the  straight.  I  dont  see  why  the  sleeper 
should  be  designed  only  for  the  metre  gauge  and  be  of  cast  iron. 
It  could  be  easily  adapted  to  any  other  gauge  and  would  be  better 
if  pressed  out  of  steel  plates  as  tlien  derailments  should  have  but 
a  very  slight  effect  in  damaging  the  metal. 

W.  R.  H. 

ind  September  1888. 


CHOICE  AND  CHANCE. 

Sir, — Some  blasi  clubman  who  has  exhausted  the  resources  of 
whist  as  hitherto  played,  or  who  is,  it  may  be,  intolerant  of  Mr. 
Proctor's  Heathen  Chinee  dodges  of  "  signalling,  "  and  "  echoing," 
and  so  forth,  has  invented  what  is  called  duplicate  whist.  Here 
is  the  concise  rule  for  playing  the  new  game  : — 

"  Having  dealt  the  cards  as  usual  you  play  them  according  t« 
the  existing  rules  ;  but  when  the  game  is  over,  instead  of  dealing 
the  cards  afresh  the  same  hands  which  have  just  been  played  are 
again  taken  by  the  four  players ;  A  and  C  however  having  the  cards 
which  B  and  D  hehl,  wliilst  B  and  D  take  the  hinds  just  played 
by  A  and  C.  Thus  the  same  hands  are  played  out  a  second  time, 
and  score  is  kept  so  that  it  may  be  seen  which  pair  of  partners 
has  made  the  most  of  the  cards  they  have  successively  held. " 

This  process  being  repeated  with  every  game  the  rubber  is 
fin.ally  won,  it  is  held,  by  the  players  who  have  shewn  most  skill. 
Supporters  of  the  new  departure  claim  it  as  an  advantage,  a  merit 
that  the  element  of  chance  is  by  its  means  eliminated,  the  game 
rendered  more  scientific.  A  questionable  advantage  I  take  it. 
The  great  charm  of  whist  seems  to  me-  to  lie  in  its  happy 
combination  of  the  elements  of  skill  and  chance,  in  ability 
to  diagnose  readily  a  strange  partner's  character,  and  the 
likelihooils  of  his  play,  in  prompt  decision  consequently  as 
to  one's  own  play.  Exercise  of  this  sort  of  thought  reading, 
plans  as  to  the  disposition  of  a  green  table  campaign  in  accord 
with  it,  all  the  pleasures  and  honors  and  glories  pertaining  to 
the  conduct  of  such  a  cani|xiign,  are  swept  away  by  duplicate 
whist.  There  is  no  more  human  interest  left  in  it  than  there  is 
in  a  game  of  dominoes.  There  seems  to  me  absolutely  nothing  to 
recommend  dujilicate  whist  to  lovers  of  the  grand  old  game. 
Cavendish,  an<l  other  experts  are  said,  however,  to  be  strongly  in 
favor  of  the  innovation.  And  men  are  fond  of,  are  taken  with, 
a  novelty,  merely  because  it  is  a  novelty.  So  it  is  likely  enough 
that  du|)licate  whist  will  prevail,  and  become  the  fashion.  And 
so,  good-bye  to  one  of  the  comforts  we  have  always  looked  for- 
ward to  as  a  solace  for  the  witherings  of  old  age. 

By  the  way.  Mr.  Proctor  not  long  ago  contributed  to  the 
XatioTial  Review   on   the  "  certainties     of    chance. "     Like     Mrs. 
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Battle,  we  have  no  patience  with  such  men — or  rather  such  ideas. 
Would  life  be  worth  living  for  most  of  us  but  for  its  uncertain- 
ties, its  chances  ?  Tliey  are  the  golden  hopes  which,  although  tliey 
may  never  reach  fulfilment,  yet  make  existence  tolerable.  Mr. 
Proctor  is  as  fond  of  a  paradox  as  the  late  Professor  DeMorgan 
used  to  be,  and  he  has  faculty  for  wrapping  one  up  in  such 
"a  power  of  words"  that  his  real  meaning  is  often  hard  to  dis- 
entangle. In  his  Review  article,  after  proving  arithmetically 
that  there  is  no  such  element  as  luck  in  gambling,  he  admits  that 
popular  belief  in  luck's  running  even  is  true  in  a  sense,  but  withal 
misleading.     So  is  he,  I  take  it. 

"  HOYLE.' 


PEOFESSIONAL  PAPERS  ON  INDIAN  ENGINEERING. 

Sir,— I  have  read  S.  P.  Q.  R's  letter  in  your  last  number  which 
is  to  all  intents  and  purposes  a  repetition  of  what  was  advocated 
by  himself  last  year  in  your  journal. 

It  is  passing  strange  that  we  should  be  kept  so  much  in  the 
dark  as  to  what  is  being  done  in  every  Provin  ce  in  India.  I  do 
not  know  wliat  it  would  cost  to  bring  out  an  Alb  um  with  a  letter 
press  description  of  the  various  works  which  are  now  to  be  seen 
on  all  our  Trunk  Railways.  Tlie  subscription  to  your  journal  is 
absurdly  low,  and  I  for  my  part  would  not  grudge  double  the 
amount  if  you  could  see  your  way  to  giving  effect  to  S.  P.  Q.  R's 
augcestions.  Such  a  work  would  be  one  of  infinite  value.  Our 
Yankee  friends  boast  that  they  can  bore  with  a  bigger  auger  than 
•vre  use— e.r  gratia,  their  80  ton  Locomotives  which  are  to  take 
goods  and  mixed  trainb  60  miles  an  liour,  or  their  large  Cantilever 
Bridges  ;  but  I  think  on  the  whole  if  we  take  our  Indian  Bridges— 
Jlielam,  Chenab,  Satlaj,  Jumna,  Sone,  Ganges,  Hooghly,  Chambul, 
Narbudda,    Gandak,    Taptee,  Kishna,  and  others  too  numerous  to 

mention we  can  show  in  this  country  a  record  not    to    be    easily 

beaten,— to  say  nothing  of  our  Canals— Ganges,  Upper  and  Lower, 
Sirhind,  Bari  Doab,  Eastern  and  Western  Jumna,  Sone,  &c.  Yet 
notwithstanding  all  this  how  little  do  even  Engineers  in  India 
know  of  what  is  doing  or  hns  been  done  outside  their  own  Divisions 
or  Districts  ! 

I  certainly  agree  with  S.  P.  Q.  E.  that  by  an  appeal  to  your 
subscribers  you  might  do  for  India  what  Humber  did  for  England 
some  years  ago. 

Your  actual  subscribers  are  I  believe  about  1,000.     We  pay  the 

very  moderate  sum  of  Rs.  12  per  annum.     Suppose    out    of    these 

1,000  you  got  500  men  to  consent  to  an  extra  charge  of  Rs.  10  per 

annum.     Rs.  5,000  would,  I  suppose  enable  you  to  undertake    the 

preparation    of    plans    and   statements  of  some  35  to  40  works  of 

magnitude  during  one  year  ;  and  given  this    amount    of    support 

your  journal  could  find  a  sale  in  England  and  perhaps  the  Colonies 

and  America.     I  may  be  considerably  out  in  my    calculation,  but 

I    think    if    the  plan  is  feasible  you  would  confer  a  great  boon  on 

Engineers  all  over  India.  „  c,   t;- 

C.  S.  F. 


ART 


IN  INDIA. 

I. 

Sir,— It  is  a  current  saying  that  the  natives  of  India  have 
not  the  genius  necessary  to  make  artists  ;  that  they  are  imitators, 
but  not  creators  ;  and  that  it  is  idle  to  suppose  that  the  Schools 
of  Arts  of  Calcutta,  Bombay  or  Madras  will  ever  enable  young 
Hindus  to  develope  themselves  into  artists. 

But  to  this  there  is  a  reason  predominating  ;  it  is  not  the 
lack  of  genius  endowed  in  some  Indians,  as  could  be  seen  by  the 
■works  of  several  of  them,  in  painting  for  instance;  but  we  could 
venture  to  say  that  to  the  want  of  occasions  to  compare  to 
the  need  of  opportunities  for  studying  the  work  of  old  and  modern 
masters,  should  be  attributed  the  deficiency  of  artistic  pro- 
ductions in  India. 

When  we  consider  and  study  the  Indian  architecture,  for  m- 
stance,  we  come  to  the  conclusion,  that  the  people  who  arrived  at 
planning  and  executing  such !  wondeiful  systems  of  architectural 
buildings  must  be  a  people  with  an  artistic  genius ;  this  genius  may 
be  latent,  and  require  only  an  occasion  to  shew  itself. 

In  support  of  such  theory,  I  am  glad  to  send  you  the  following 
notes  from  a  pupil  of  the  Madras  School  of  Arts,  who  is  now  an 
artist  in  Paris,  and  who,  if  I  am  not  mistaken,  has  sent  a  picture 
for  the  Salon  of  1888.  Tliese  notes  may  be  useful  to  Indian 
artists;  they  are  dated  from  Paris,  and  run  as  follows  : — 

It  is  five  years  since  I  came  to  this  place  (Paris)  with  the  pur- 
pose of  gaining  more  k  lowledge  in  the  artistic  line,  and  I  was 
able  to  take  to  it  seriously  when  1  came  to  Paris,  after  studying 
four  or  five  years  at  the  Madras  School  of  Art  under  the  direction 
of  Mr.  Chisho'm.  I  gained  there  all  I  could,  and  a  diploma,  and 
though  I  might  have  continued  in  that  town  as  a  mere  drawing 
master,  I  felt  how  much  there  was  still  to  learn  before  I  was  com- 
petent to  teach  the  art  of  drawing,  which  many  think,  under  a 
false  idea,  a  vei-y  easy  task. 

I  had  heard  of  the  great  masters  of  old  who  had  passed  away 
and  of  those  of  the  present  days.  My  ambition  was  not  satisfied, 
and  I  thought  it  would  be  a  pity  to  have  my  young  days  wasted 
in  a  place  where  art  was  a  dead  letter,  and  where  I  could  get 
no  further  knowledge  of  art. 
At  last  I  decided  to  start  for  Europe,  and  I  did  well. 


In  France,  where  I  went,  everyone,  particularly  in  Paris,  like 
to  help  a  young  artist  in  making  his  way  as  easily  as  possible. 
As  for  education  in  the  artistic  line,  there  is  every  facility  ; 
the  Government  Schools  are  all  free.  With  a  letter  of  introduction 
from  your  Ambassador,  the  doors  of  all  the  schools,  libraries  and 
museums  are  open  to  you,  and  there  is  not  the  slightest  distinc- 
tion made  between  Frenchmen  or  foreigners.  I  will  say  that,  for 
my  own  part,  I  was  well  received  everywhere,  and  found  every 
facility  in  entering  the  "  Ecole  des  beaux  arts"  at  Paris  as  a 
pupil,  but  of  course  I  had  to  undergo  some  examinations,  which 
are  obligatory  before  entering  the  school. 

The  principal  test  is  to  shew  that  one  is  well  acquainted  with 
the  drawing  of  the  figure  (of  an  academy);  besides  you  are  ques- 
tioned in  general  history,  anatomy,  perspective,  and  a  little  on 
architecture  and  modelling  ;  then  you  enter  one  of  the  three 
studios  of  the  best  masters  of  the  day  for  teaching  pupils.  These 
masters  are  appointed  for  life  ;  each  take  up  one  of  the  classes  and 
receive  a  salary  of  8,000  francs  yearly.  They  are  always  kind  and 
r«ady  to  help  young  artists. 

Every  student  of  the  "  Ecole  des  beaux  arts  "  undergoes  for  two 
years  a  heavy  course  of  studies  in  these  classes  or  Ateliers,  and 
during  the  same  time  he  can  win  medals,  which  entitle  him  to  be 
a  student  of  the  school  for  lifetime. 

This  further  exempts  him  from  another  examination  He  cau 
study  the  drawing  at  the  evening  class  from  four  to  six.  During 
the  winter  the  model  is  lighted  by  powerful  lamps. 

The  pupil  of  the  "  beaux  arts "  is  not  bound  to  stay  always 
at  the  above  mentioned  studios  ;  he  can  if  he  prefers  follow  a  course 
of  high  class  of  anatomy,  where  he  has  during  winter  months, 
bodies  to  dissect  ;  he  gets  there  one  of  first  anatomists  as  master, 
Mr.  Mathias  Duval,  and  his  able  Assistant  Mr.  Cuyer.  Both  mas- 
ters are  always  ready  to  help  the  students,  calling  at  their  studios 
to  judge  and  give  them  some  advice  about  the  drawing  of  the 
figures  which  are  placed  in  action. 

In  this  class  also  pupils  may  get  rewards,  such  as  prize  money 
varying  from  400  to  800  francs  ;  besides  there  is  a  prize 
which  will  afford  to  the  student  the  advantage  of  being 
considered  as  teacher  and  expounder  of  artistic  anatomy. 

The  section  and  class  of  perspective  is  based  on  the  same 
rewarding  principle  with  money  prizes  and  otherwise. 

Now  comes  the  class  for  "  decorative  composition  ;  "  to  follow 
this  course,  the  student  must  be  thoroughly  advanced  in  archi- 
tecture and  modelling.  Mr.  Galland  is  the  professor,  under  the 
care  of  whom  this  section  is  placed  ;  he  trains  the  pupils,  and  calls 
for  correction  every  Saturday  afternoon  ;  he  gives  out  then  a 
programme  which  is  to  be  followed  by  the  student  who  could 
select  any  style  of  ornamentation  he  chooses.  The  styles 
must  be  chiefly  that  of  Loius  XIV.,  Loius  XV.,  or  Renaissance  ; 
these  three  principal  styles  of  ornamentation  are  considered 
"  classical." 

As  regards  the  documents  needed  by  the  students,  they  could  be 
be  found  at  the  Louvre,  at  Versailles,  Fontainebleau  and  a  lot  of 
other  palaces  ;  and  also  in  the  museums,  where  everything  in  the 
way  of  arrangements  and  good  taste  may  be  found. 
'  In  the  decorative  section,  as  in  the  others,  prizes  both  in  money 
or  in  medals  are  rewarded  to  successful  competitors. 

TiGflR. 

Paris  :  1888. 


THE  PROPOSED  WESTERN  BENGAL  RAILWAY. 

Sir,— The  letter  signed  "  P  Burke  "  in  your  issue  of  Saturday 
last,  calls  for  one  or  two  remarks  in  reply.  The  distance  between 
Calcutta  and  Benares  would  be  decreased  as  I  said  by  neaily  60 
miles  if  the  Grand  Chord  Line  is  constructed.  Measured  on  a 
map  the  distance  is  lessened  by  over  70  miles  and  I  think  in  say- 
ing "nearly  60  miles"  I  have  allowed  sufficient  margin  for 
sinuosities  in  the  hilly  district  just  beyond  Barakar.  Moreover  in 
tlie  evidence  given  before  the  Committee  of  the  House  of  Com- 
mons appointed  in  1884  to  enquire  into  the  question  of  Indian 
Railways  it  was  stated  that  the  line  had  not  only  been  proposed 
but  that  as  far  back  as  1850  the  route  was  surveyed  and  levelled 
and  that  the  distance  saved  would  be  G7  miles. 

I  don't  for  a  moment  question  "  P  Burke's  "  statement  of  the 
difficulties  of  the  Gya-Palamow  Railway  or  the  Benares-Cuttack- 
Poorie  Railway  as  found  by  the  Survey  officers  but  they,  like 
the  flowers  that  bloom  in  the  spring,  have  nothing  to  do  with 
the  case. 

Neither  as  far  as  I  can  see  has  the  assertion  that  at  a  certain 
rate  of  working  it  would  take  a  certain  number  of  years  to 
exhaust   the  coal  beds  lying   between  Bhagulpur  and  Noni-Haut. 

The.<e  coal  fields  seem  unfortunately  situated.  They  are  not 
near  enough  to  Calcutta  to  compete  with  the  Raneegunge  and  Bara- 
kar coal,  nor  are  they  far  enough  up  country  to  compete  with 
Khuraballee  coal. 

The  proof  of  this  lies  in  the  fact  that  they   are  still  un worked. 

The  Grand  Chord  Line  would  pass  through  what  is  undoubtedly 
the  finest  coal  field  in  India— the  Jherria  coal  field— and  would 
thus  open  out  a  practically  unlimited  supply  of  the  best  coal  in 
India  now  lying  untouched  for  want  of  a  means  of  transport. 

F.  P. 
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Distributing  Basin 
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BOMBAY  WATER-SUPPLY. 
John  Hav  Grant  Reservoir,  Bhandarwada. 
The  works  (see  General  Plan)  comprise  a  Settling  or 
Storage  Basin,  6  Filters  and  a  Distributing  or  Clear  Water 
Basin. 

The  Storage  ^osin.— This  basin  is  350  feet  x  150 
feet  at  the  top,  and  is   3050  feet  deep,  holding 
30  feet  of  water.     The  inner  face   of  the   wall 
batters  at  the  rate  of  2"  per  foot,  and  the  bottom 
dimensions  are  340  feet  X  140  feet.     The  capa- 
city of  this  basin   is   9,351,230  gallons.     The 
section  of  the  wall  is  shewn  on  drawing  No.    3. 
It  is  constriicted  of  uncoursed  rubble  in  chunam 
mortar,  backed  with  puddle  varying  from  2'  0" 
to  3'  0'  in  thickness.     The  wall  rests  on  a  found- 
ation of  lime  concrete,  the  thickness  of  which 
varies  according  to  the  levels  and  character  of 
the  old  ground.     The   face  of  the  wall  is  not 
pointed  in  cement  or  cement  mortar.     There  is 
a  bank  of  earth  behind  the  puddle.    This  earth- 
en bank  has  a  top  width  of  20  feet  with  slopes 
of  H  to  1,  and  runs  also  around  the  filters   and 
distributing  basins  on  the  western  and  southern 
sides.     The  floor  of  the  basin  is  made  of  18in. 
of  lime   concrete    covered   with   |in.    Portland 
cement  plaster,  1  of  sand  to  1  of  cement,  on  the 
top  of  which  was  to  be  laid   |in.  of  artificial 
asphalte :  this,   however,  was   changed   to   ^in. 
neat  Portland  cement. 
The  Filters. — The  filters  are  6  in  number ;  5  of 
them  are  200  feet  X   80  feet  each,  and  the  6th, 
145  feet   X    110  feet.     Drawing  No.    3  shews 
the  general  style  of  construction.     The  floor  is 
formed  of  9in.  lime  concrete,  finished  with  ce- 
ment mortar  and  neat  cement  plaster  as   in  the 
Storage  Basin.     The  walls  are  of  uncoursed  rub- 
ble in  lime  mortar  not  pointed. 
The  area  of  each  filter  is  about  16,000  square  feet :  the 
aggregate  area  96,000  square  feet.     The  parti- 
tion walls  are  7'  0"  high  and  from  3'  6"  to  4'  0" 
in  thickness. 
The  water  capacity  over  the  sand  is  1,800,000  gallons. 
(c)    TJie  Distributing  Basin. — This   basin   is  an  ir- 
regular cross  in  plan.     The  walls   are  of  similar 
design  and  construction  to  the  Storage  Basin 
■    walls,  the  section  being  modified  for  the  smaller 
height  of  water  in  this   basin.     The   top  water 
level  in  each  basin  is   190   T.  H.  D. ;  the   floor 
level  of  the    Storage  Basin  is  160  T.  H.  D. ;  of 
the    Filters,  183-50   T.  H.  D. ;  of  the   Distribu- 
ting Basin,   175   T.   H.   D.     The   Distributing 
Basin,  therefore,  only  contains  15  feet  of  water 
when  filled  and  having  an  area  of  about   78,000 
square  feet,  contains   about   7,300,000   gallons. 
Tne  floor  is  similarly   constructed  to  the   floor 
of  the  Storage  Ba.sin,  but  is  only  12in.  thick. 
The  Distributing  Basin  is  roofed  over  with  brick  arches 
carried  on  brick  piers  brought  up  from  founda- 
tions beneath  the  floor  of  the  basin.     The  upper 
surface  of  the  arches  is  soiled   over   and    forms 
the  site  of  the  garden. 
Inlets  and   Outlets.-^he  32in.  inlet,  48in.  outlet  and 
24  in.  scouring  pipes  are   passed  through   the 
Storage  Basin  wall  in  a  brick-in-cement  culvert 
in  neat  Portland  cement,  the   pipes   being   en- 
closed in  ashlar  masonry,  and  a  similar  arrange- 
ment passes  the   48in.  and  24in.  delivery  and 
scouring  pipes  out  of  the   Distributing   Basin. 
There   is  also  a  direct  32in.  delivery  pipe  to  the 
filters  at  the  level  of  190  T.  H.  D.     The  water 
can  be  passed  from  the   Storage   Basin   to   the 
filters  when  the  Storage  Basin   contains  29  feet 
of  water.  The  clear  water  is  admitted  to  the 


through   penstock  openings 
in  the  walls. 

It  should  be  noted  that  the  floor  of  the  basins  is  in 
some  part,  on  the  western  side,  above  the  level 
of  the  natural  surface.  In  these  places  the 
foundations  for  the  floors  were  built  up  in  layers^ 
of  concrete  and  rubble. 

Cost  of  Bhandarwada  Water- Works. 

Rs. 

EUapa  Ballaram  and  Co.,  Contractors  for 
the  construction  of  the  Reservoir  . . . 

Bhedwar  and  Co.,  Contractors  for  lay- 
ing 48"  and  32'  mains 

Iron  Work  from  England 

Compensation  for  ground  (including 
Rs.  1,15,000  paid  for  the  hill  to  Mr. 
Purmanundas) 


As.     P. 


6,14,166  13       3- 


40,712 
2,43,396 


4 

7 


7 
1 


Contingencies  and  Establishment 


...      1,33,848     0 

0 

Rs.  10,32,123     8 
...       19,151     3 

11 

8 

...  10,51,274  12 

7 

Total  Rs. 


Malabar  Hill  Reservoir. 

The  following  is  a  History  of  the  Reservoir  (see  General 
Plan). 

The  land  for  the  Reservoir  was  handed  over  to  the 
Municipality  on  the  19th  February  1877,  and  the  works 
were  commenced  at  once.  The  tender  of  Mr.  Haji 
Kassum  Joosub  was  accepted. 

The  rock  excavation  proved  to  be  greater  than  was 
anticipated,  and  the  commencement  of  walling  was  delay- 
ed until  the  whole  of  the  blasting  was  over.  After  that 
the  masonry  was  pushed  forward  as  quickly  as  possible, 
consistent  with  soundness.  The  floor  was  postponed  un- 
til the  question  of  roofing  was  settled. 

It  was  decided  to  add  filters,  settling  and  storage  basins 
under  one  roof  "  Before  this  had  been  decided  upon,  the 
flooring  and  pointing  could  not  have  been  undertaken, 
a"-  the  carrying  out  of  the  new  arrangement  would  have 
necessitated  making  holes  in  the  floor  for  the  roof 
columns,  and  would  have  rendered  the  pointing  liable 
to  be  broken  and  injured  during  the  progress  of  the 
work. " 

In  January  1880  the  work  was  taken  out  of  the  hands 
of  the  Contractor,  and  the  works  were  stopped.  In  the 
hot  season  of  1880,  the  supply  to  the  city  direct  from  the 
Tulsi  Main  was  irregular,  and  there  were  many  com- 
plaints. It  was  therefore  decided  (with  a  view  to  utilize 
the  storage  immediately)  to  divide  the  Reservoir  by  the 
construction  of  partition  walls  and  to  complete  the  floor 
and  pointing  of  the  walls.  This  contract  was  let  in 
September  1880,  and  the  works  were  completed  in 
February  1881,  having  been  supervised  by  Mr.  Braham 
in  the  absence  of  Mr.  Walton  on  sick-leave.  The  water 
was  first  admitted  to  the  Reservoir  on  the  1st  January 
1881.  The  Reservoir  was  found  to  be  water-tight  and 
sound.  There  remained  the  settlement  of  the  question 
of  roofs. 

On  the  3rd  April  1882,  contract  for  the  construction  of 
filters  was  let  to  Messrs.  Burjorji  Rustomji  and  Co.,  to 
be  completed  on  the  18th  April  1883.  The  total  cost  of 
filters  was  Rs.  1,23,229-9-3. 

The  work  was,  however,  not  completed  until  17th  June 
1884. 

Finally,  the  contract  for  roofing  was  let  to  Messrs. 
Littlewood,  Pallonji  and  Co.,  on  the  23rd  December  1884, 
and  the  works  were  completed  in  June  1887.  The  con- 
tract amount  was  Rs.  3,38,218. 


Some  Canton  maufacturera  are  considering  the  advisability  of 
transferring  their  industries  to  Hong-Kong,  provided  the  Govern- 
ment will  give  them  facilities.  White  and  red  lead,  glass, 
leather,  and  nail  factories  are  among  the  industries  they  are 
desirous  of  bringing  into  the  colony. 


SECTION  OF    WALL     OF 
STORAGE  on   DISTRIBUTING 
BASIN. 
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NOTES  ON  NAVIGATION. 

By  a.  Ewbank. 

VIII. 

We  may  now  consider  a  few  problems  on  the  rhumb  line. 
Fig.  17. 


la  fig.  17  an  arc  A  B  of  length  2s  is  bisected  at  V. 
The  rhumb  line  for  AB  is  thus  a  small  circle  of  latitude. 
The  deviation  between  the  great  circle  and  the  rhumb 
line  at  A,  we  shall  for  shortness  call  the  deviation  at 
A.  Thisangleisy-P  AV  =  90''-P  A  V.  C  D  is  an 
arc  of  length  4s  and  it  also  is  bisected  at  V.  The 
deviation  at  C  is  90— P  C  V. 

Now,  we  found  that  for  an  infinitesimal  arc  <t  we  had 

y  — A  =  ^Sini  Sec*  I  Cos  a. 

If  we  double  the  arc  or  we  shall  here  double  the  devia- 
tion. 

Thus  we  know  that  if  in  fig.  17  the  arcs  C  D  and  A  B 
while  preserving  their  ratio  are  indefinitely  reduced  in 
length,  the  deviation  at  C  is  ultimately  double  that  at  A. 

Hence  we  are  led  to  propose  the  following  question. 
If  the  arcs  A  B  and  C  D  are  by  hypothesis  not  infini- 
tesimal ;  will  it  be  possible  so  to  choose  them  and  so  to 
choose  the  great  circle  E  V  on  which  they  lie,  that  the 
deviation  at  C  shall  be  exactly  double  that  at  A. 

If  90°-PC  V  =.2(90-P  A  v) 

we  have 

Sin|90'-PCV!-  =  Sin  USO— 2    P  A   V! 

or 


'-PCv|  =  Sin  |l80— 2 
CosPCV  =  Sin2  P  AV. 


Now 


tanPC  V=  > 


tanP  V 


SinCV 


(2) 


in 


If  /3  be  any  angle  and  if  tan  ^  =  ~ 
Cos^  =  ^ 

Sin2|8  = 


Then 


■ni 


and 
Let 


2mn 


V  U  =  latitude  of  V  =  A 
and  let  Cot  \  =  /j. 


Cos  P  C  V  = 


Sin  2.S 


'/M^  +  Sin'2  2s 


Similarly  tan  P  A  V 


M 


Sin  s 


Sin  2  P  A  V  = 


2/x  Sin  8 


;x2_H-Sin«  8 
If  then  Cos  P  C  V  =  Sin  2  P  A  V 
Sin  28  2/x  Sin  s 


we  shall  have        -  _    „.  „ 

V^-^+Sm^2s       /oc^  +  Sm^s 

As  8  is  an  arc  not  infinitesimal,  we  may  divide  out  by 
Sin  s 

.  Cos  8 fi 

V^^  +  Sm'23  ~  fA^  +  Sia's 


or 


Let  us  square  and  clear  off  fractions. 
Cos^  8  lfx*+2/j.'  Sin^  s-l-Sin*  s\  =  n*^+fji.^  Sin«  28 

.-.  Cos"  8  Sin*8  =;tt*  Sin«  s-}-2m''  Sin«  s  Cos*  s 

Cos*  8  Sin^s  =/^«+2/i*  Cos*  s 

.-.  Cos*s-f  Cos*s  Sin*  s  =  /t«-f2yoc*  Cos«  8  +  Cos«« 

Cos*s|Cos*8-|-Sin*s|=  ^M^-t-Cos*  sV 

Cos  8  =/t*-|-Cos«8 

Cos  8(1  —  Cos  sj  =ix* 

This  condition  though  necessary  (if  the  angle  at  C  is  to 
be  double  that  at  A),  is  still  not  sufficient.     For  our  origi- 
nal relation  90°— P  C  V  =  2  (90" -P  A  V) 
gives  2PAV  =  90' -[-C. 

Now,  we  deduced  the  relation 

Sin2P  A  V=CosPCV 
But  this  latter  relation  would   equally  well  have  arisen 
if  the  original  relation  had  been 

2PA  V  =  90'-PC  V. 

Again,  by  squaring  both  sides  we  obtained  a  resuh 
which  we  should  equally  have  obtained  had  we  started 
with  the  equation 

Sin2PA  V=-CosPC  V. 

Now,  because  2  P  A  V=90-f-P  C  V 
we  require  P  A  V  to  exceed  45" 

tanPAV  =  S^-^ 
bm  8 

_      M 


Sin  8 


.*.    fx  >  Sin  8 
Hence 

Coss(l-Coss)  >  Sin*  s 
.-.  Cos  8  >  Cos*  s-f-Sin*  s 
Cos  8  >  1 
This  result  being  impossible  we  infer    that  we   cannot 
have   the   deviation   at   C  exactly  double  of  that  at  A. 
If  we  recommence  by  inquiring  whether  the   deviation 
at  C  can  be  more  than  double  that  at  A,  we  shall,  by  pur- 
suing the  same  reasoning  have 

C0SS(1-C0SS)>  /A* 

M*  >  Sin*  8 
.-.  Cos  8  >  1. 

We  therefore  infer  that  the  deviation  at  C  is  always 
less  than  double  that  at  A.  We  may  vary  the  latter  part 
of  the  reasoning  as  follows : — If  the  C  deviation  is  never 
exactly  double  the  A  deviation,  the  former  must  be  always 
more  than  double  of  the  latter  or  always  less  than  double. 
For  if  we  had  one  case  in  which  the  ratio  exceeds  2,  and 
another  case  in  which  it  is  less  than  2,  we  could  pass  from 
one  case  to  the  other  by  small  variations,  and  so  obtain 
a  case  where  the  ratio  was  exactly  2. 

It  suffices  therefore,  to  examine  any  one  numerical  case. 
If  this  case  gives  the  ratio  less  than  2,  the  ratio  must  for 
all  cases  be  less  than  2. 

Accordingly  in  fig.  17,  suppose  V  A  =  45  which  makes 
C  coincide  with  E, 

Let  \  =  45 

ThentanPAV  =  *^5^ 
bin  A  V 

_  Cot  45 
Sin  45 

=  V2 

.*.  tan  (deviation  at  A)  =  -^ 
The  tangent  of  double  this  deviation  will  be 


=  2/2 
This  angle  is  more  than  45°.    But  the  deviation  at  C  or 
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E  is  45'  if  wc  take  the  great  circle  C  V  D  and  compare 
it  with  its  rhumb  line  the  Ec]uator.  Thus  the  deviation 
at   C  must  always  be  less  than  double  that  at  A. 

We  may  now  examine  another  question,  when  the  rhumb 

Fig.  18. 


line  is  still  a  small  circle.  In  %  (18)  E  O  R  is  the 
Equator  and  P  Q,  P  R  are  fixed  Meridians.  A  is  in  P  Q 
and  has  a  variable  co-latitude  x.  B  has  an  equal  co-lati- 
tude, A  S  B  is  a  great  circle  arc,  and  A  C  B  is  the  corre- 
sponding rhumb  line  or  small  circle.  In  sailing  along  A  C  B 
instead  of  on  the  great  circle  A  S  B,  we  have  to  travel  a 
certain  extra  distance  y. 

If  we  have  x  =  90°,  the  distance  A  S  B  is  the  great- 
est possible,  but  y  vanishes  because  the  Equator  is  its  own 
rhumb  line.  If  we  take  a;  =  0°,  y  again  vanishes  because 
A  S  B  and  A  C  B  are  separately  zero.  Thus,  as  x  changes 
from  0'  to  90^  the  quantity  y  starts  from  zero  and  again 
ends  with  being  zero.  For  values  of  x  between  0°  and 
90°  there  is  always  some  non-vanishing  value  for  y.  It  is 
required  to  find  that  value  of  x  which  gives  a  maximum 
value  to  y. 

We  must  not  hastily  assume  that  x  will  be  45°  for  the 
value  of  X  may  depend  on  the  arbitrary  constant  value 
assigned  to  Q  R. 

I^t  Q  R,  or  the  angle  Q  O  R— 2X.  Let  0  Q  the  radius 
of  the  earth  =  r  in  nautical  miles. 

Then  arc  ACB=  2X.  A  K  In  the  triangle  OKA 
when  K  is  the  centre  of  the  small  circle  A  C  B,  we  have 
O  KA  =  90'  andKO  A  =  a; 

.•,AK  =  0  ASinKOA 
=  r  Sin  X 

Thus  A  C  B  =2r-X  Sin  a;. 
In   the  great  circle  A  B  let  S  be  the  middle  point.    Then 
AB=2  AS 
Sin  A  S=Sin  A  P  Sin  \  (1) 

=Sin  X  Sin  X 

AS=Sin'jSina;Sin  \\ 

AB=2Sin'|sinxSin  x| 

Here  A  B  is  measured  in  circular  measure. 
The  distance  A  S  B  in  miles  is 

2r  Sin  (Sin  x  Sin  X) 
Therefore  y  the  difference  between  A  C  B  and  A  S  B 

2r  X  Sin   x-2r  Sin  (Sin  x  Sin  X) 
-■-  =X  Sin  a;  — Sin  (Sin  X  Sin  x) 

For  a  maximum  we  require  n^  3^=0 


IS 


X  Cob  X— 


Sin  X  Cob  x 
-/l-Sin^   XSin^x 


=  0 


As  Cos  X  is  not  zero,  our  equation  gives 
^■i  Sin'^  X 


or 


1-Sin-  X  Sin- a; 

X"-Sin-  X 
X=  Sin^'X 


Sin=  X : 


As  X  is  known,  this  equation  gives  x. 
As  an  example  lot  2X=  180° 
Xf_-1 
X'^ 

J. 

X' 

1 

X 
2 


Then  Sin'  x  = 


Cos*  X  = 


Cob 


X        =    -T- 


This  gives  Q  A  or  the  latitude  =  39°  32'  approximately. 
If  we  desire  the   value  of  x  to  be  45°,  we  have 

|-=  Sin''  X 

~    X^-Sin'^X 
""    X^  Sin2  X 

and    the    corresponding    value   of  X   can  bo  found  ap- 
proximately by  successive  trials. 

If  we  assume  X  =  30°,  our  equation  for  x  is 


Sin''  X  = 


(e  ) 4 

l(z\ 

47r''-36 


On  trial  we  find  this    fraction    to  be    less    than 


Thus  X  is  less  than  45°.  When  X  was  90°  we  had  a;  =  90  — 
39°  32'  =  50°  28'.  Thus  for  some  value  of  X  between 
30°  and  90°  the  value  of  x  must  be  45°. 

We  may  now  inquire  to  what  extent  x  may  diminish, 
if  we  make  the  arc  Q  R  contract  to  zero.  By  Trigonome- 
try we  know  that  if  X  be  any  angle 

Sin  X  =X  -  ~ir-K  +,   ^^   .   ,  -&c. 


In  the  expression 


We  thus  obtain 


Sin' 


Sin= 


if  we  neglect  higher  powers  than  X 


1,2,3,^1,2,3,4,5, 

X'^-Sin^  X 
X'^Sin*  X 


Thus, 


Sin2a;  = 


2X^ 
6 


X^ 
■  36 


X^  - 


2X°      X« 
6    "^  36 


If  we  here  neglect  all  but  the  lowest  powers,  we  deduce 
Sin  X  =  —T-n 

This  gives  a;  =  35°  16' approximately.  The  corresponding 
latitude  is  thus  54°  44'.  Thus  the  latitude  ranges  from 
39°  32'  to  54°  44' as  Q  R  changes  from  180°  to  zero. 
We  cannot  therefore  for  any  given  value  of  the  longitude 
Q  R,  have  the  position  of  maximum  difference  for  arc 
A  C  B^arc  A  S  B  either  less  than  39°  32'  or  greater 
than  54°  44'.     These  limits  of  course  are  approximate. 

In  dealing  with  rhumb  lines  that  stretch  over  arcs  of 
180°  of  longitude,  or  even  arcs  of  30°  we  transcend  the 
usual  conditions  of  the  sailor's  life.  But  he  may  if  suffici- 
ently enthusiastic  yearn  for  freer  conditions  in  some  other 
nautical  existence. 

Our  Scandinavian  ancestors  had  a  heaven  which  exactly 
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agreed  with  their  robust  tastes.  They  went  out  in  the 
morningand hunted  a  mighty  boar.  After  a  spirited  struggle 
he  was  slain,  and  he  was  duly  carried  home  for  supper.  In 
the  night  he  collected  his  disjecta  and  digested  membra, 
and  was  off  to  the  forest  again.  Next  day,  he  was  again 
hunted  and  again  cooked  and  so  ad  infinitum. 

Following  the  precedent  of  these  our  worthy  ancestors, 
let  us  picture  to  ourselves  such  a  heaven  as  an  enthu- 
siastic skipper  would  enjoy. 

It  is  a  world  with  not  too  much  land.  There  is  an 
entire  absence  of  isolated  rocks  and  little  in  the  way  of 
shoals.  The  compass  points  true  to  the  pole  in  sublime 
unconsciousness  of  heavenly  magnetism  or  lumps  of  iron 
in  the  neighbourhood. 

Hurricanes  indeed,  come  with  all  their  accustomed 
vigour,  but  only  with  a  clear  sky,  so  that,  when  the  ship  is 
blown  out  of  her  course  the  navigation  officer  can  cry  his 
cry  of  "  stop  "  and  determine  his  longitude  to  a  minute. 

Here  and  there  a  small  island  may  be  placed  to  be 
handy  for  picnics  or  for  spiritual  honeymoons.  But  such 
islands  are  moveable.  If  a  gallant  skipper  proposes  to 
sail  on  a  single  rhumb  line  for  the  magnificent  sweep  of 
2,000  knots  ;  all  he  has  to  do  is  to  notify  some  intelligent 
Hydrographic  department,  and  obstructive  islands  are 
promptly  mobilised  i.e.,  towed  out  of  the  way. 

Readers  of  these  papers  who  themselves  are  sailors,  and 
who  can  feel  that  such  a  heaven  would  be  well  worth  a 
visit,  may  also  allow  that  extended  rhumb  lines  are  not 
unworthy  of  notice. 


SEWAGE  REMOVAL  AND  GAS-POISONING. 
By  J.  WALL.iCE,  C.E.,  Bombay. 

A  POPULAR  lecture  on  the  removal  of  sewage  could 
scarcely  be  regarded  as  complete  without  .some  reference 
to  the  properties  of  sewage,  for  although  by  reason  of  a 
popular  fiction  everybody  is  supposed  to  know  something 
about  it,  there  is  no  subject  on  which  men  disagree 
more  confidently,  and  more  obstinately,  than  on  this  one. 
It  is  nevertheless  eminently  a  subject  to  be  elucidated  by 
experiment,  for  in  all  its  phases  it  is  dominated  by 
natural  law. 

Sewage  may  be  defined  as  waste  organic  matter,  of 
animal  and  vegetable  origin,  more  or  less  mixed  with 
water.  It  is  produced  wherever  the  human  race  congre- 
gates together,  and  in  densely  inhabited  localities  it 
forms  by  its  decomposition  one  of  the  great  checks  to  the 
increase  of  population. 

Sewage  decomposes  in  two  manners  :  by  oxydation,  if 
exposed  over  a  large  surface  to  the  air,  and  by  putrefac- 
tion, if  left  in  a  mass  in  partial  contact  with  the  atmo- 
sphere. In  the  latter  case  the  sewage  forms  new  com- 
binations among  its  various  constituents,  and  discharges 
gases  which  give  rise  to  many  fatal  maladies,  while  in  the 
former  case  it  disappears  by  a  species  of  slow  combustion. 
Sewage  is  most  rapidly  and  most  safely  disposed  of  on 
cultivated  land  in  countries  where  the  rainfall  does  not 
interfere  with  its  application,  but  none  of  the  above 
methods  of  disposal  can  be  carried  out  in  a  town :  it  has 
therefore  become  necessary  to  provide  means  for  its  sys- 
tematic removal  as  soon  as  the  town  reaches  a  certain  size. 

Sewage  begins  to  putrefy  in  a  certain  number  of  hours, 
the  time  varying  with  the  local  temperature  and  the 
amount  of  moisture  contained  in  the  air.  In  Bombay,  for 
example,  the  putrefaction  would  be  more  rapid  at  a  given 
temperature  than  at  Cawnpore  because  of  the  greater 
humidity  of  the  Bombay  atmosphere.  A  fall  in  the  baro- 
meter is  always  accompanied  by  an  increased  discharge 
of  foul  gases  from  putrid  sewage,  owing  to  a  temporary 
decrease  of  atmospheric  pressure. 

Sewage  begins  to  putrefy  in  about  the  same  space  of 
time  as  flesh  meat,  and  in  order  to  preserve  healthy  con- 
ditions in  a  town  it  should  be  removed  out  of  contact  with 
the  atmosphere  within  that  period,  otherwise  it  begins  to 
poison  the  air  and  the  inhabitants.  Its  rate  of  decompo- 
sition may,  however,   be  accelerated  if  it  is  brought  into 


contact  with  putrid  matter,  which  at  once  acts  as  a  fer- 
ment and  hastens  putrefaction. 

Any  system  of  collection  and  removal  of  sewage  which 
keeps  it  in  the  vicinity  of  habitations  after  putrefactioa 
has  set  in  must,  therefore,  be  wrong  in  principle,  and  dan- 
gerous to  the  public  health.  The  removal  of  organic 
refuse  by  means  of  carts  and  manual  labor  is  the  most 
effective  of  all  when  carried  out  with  promptitude  on  a 
small  scale,  but  in  a  large  town  it  is  open  to  many  objec- 
tions, being  costly,  offensive,  and  in  times  of  epidemic 
dangerous.  Its  radical  defect  is  the  number  of  separate 
working  units  it  contains — for  the  greater  part  very 
ignorant  men  who  are  too  numerous  to  supervise 
thoroughly. 

Removal  by  means  of  undergound  sewers  has  for  ages 
been  the  favorite  method  of  disposing  of  sewage  among 
civilized  communities.  Sewers  of  admirable  construction 
have  been  found  among  the  ancient  cities  of  Rome,  of 
Greece  and  of  Egypt.  They  have  also  been  found  in  the 
most  elaborate  detail  before  the  ruins  of  Nineveh. 

Among  the  ancient  installations  still  in  use  those  of 
Damascus  are  the  best  example.  A  copious  water-supply  is 
led  from  the  river  through  the  town  in  pipes  of  masonry, 
filling  basins  in  all  the  gardens,  and  overflowing  into 
the  sewers,  which,  while  the  water-.supply  is  good,  are  con- 
tinually flushed  with  a  copious  supply.  But  all  this  work 
has  not  saved  the  town  from  frequent  and  terrible 
epidemics. 

When  the  properties  and  the  effects  of  sewer  gases 
began  to  be  understood,  the  underground  masonry  sewer 
was  found  not  only  to  facilitate  the  decomposition  of 
sewage,  but  to  effect  a  wide  distribution  of  the  resultant 
gases  in  the  dwellings  and  the  streets  above  them  which 
they  were  intended  to  protect.  Most  of  the  gases  arising 
from  the  decomposition  of  sewage,  are  lighter  than  the  air, 
and  are  thus  the  more  rapidly  dispersed  in  the  surround- 
ing atmosphere.  In  addition  to  this,  sewage  when  un- 
derground, acquires  the  mean  temperature  of  the  atmo- 
sphere (about  82°  in  Bombay)  and  is  thus  warmer  than  the 
night  air.  This  fact  explains  the  reason  of  the  greater 
discharge  of  foul  gases  at  night  than  in  the  day  time,  both 
.into  streets  and  into  dwellings.  A  dwelling-house 
remains  warmer  within,  during  the  night  hours,  than  the 
outer  air,  and  if  it  is  in  direct  communication  with  any 
sewer  its  becomes  a  chimney,  drawing  foul  air  from  the 
sewer  through  its  passage,  and  discharging  it  from  the 
upper  floors. 

Every  pipe  issuing  from  a  house  through  which  waste 
water  is  discharged,  and  which  accumulates  putrescent 
matter  on  its  inner  surface,  acts  in  the  same  way  towards 
the  house  as  a  sewer,  if  effective  means  are  not  taken  to 
prevent  it.  The  slimy  lining  which  forms  on  the  interior 
surface  of  the  pipe  acts  as  a  ferment  and  immediately 
starts  decomposition  in  any  sullage  liquid  that  may  pass 
through  it,  such  as  soapy  water,  or  water  in  which  any 
food  has  been  cooked.  Thus  the  natural  rate  of  decom- 
position is  accelerated  in  all  passages,  vertical  or  horizontal, 
into  which  putrescible  matter  is  thrown.  It  is  impos- 
sible to  attach  too  much  importance  to  this  fact,  which 
forms  the  basis  on  which  any  successful  project  for  sewage 
removal  in  a  hot  climate  must  be  based. 

The  effect  of  the  variation  of  barometric  pressure  on  the 
discharge  of  the  sewer  gases  does  not  seem  to  have  had  its 
due  share  of  attention  among  the  Reports  that  have  come 
under  my  notice,  although  in  Bombay  it  is  the  most  im- 
portant of  all  the  causes  affecting  it. 

The  diurnal  variation  of  the  barometer  in  Bombay 
amounts  to  one-tenth  of  an  inch  of  mercury,  which  is 
equal  to  13^-tenths  of  an  inch  of  water.  In  other  words, 
the  variation  of  pressure  of  the  air  in  the  sewers  of 
Bombay  amounts  to  more  than  twice  the  pressure  of  gas 
in  a  gas  pipe  necessary  to  give  a  good  gas  light,  and  this 
is  the  force  with  which  the  foul  gases  from  the  sewers 
escape  every  day  into  the  streets  and  into  many  of  the 
houses  of  Bombay.  The  periods  of  minimum  barometric 
pressure  are   at  about  4   p.m.  and  4   a.m.,  the  afternoon 
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period  being  the  lowest,  and  anyone  who  has  been 
exposed  to  escapes  of  sewer  gas  will  remember  that 
between  4  and  5  in  the  afternoon  is  the  time  of  the  great- 
est nuisance. 

This  diurnal  barometric  variation  does  not  include  the 
variations  that  accompany  important  changes  of  weatlier, 
and  which  are  equal  at  times  to  imother  tenth  of  an  inch 
of  mercury.  When,  therefore,  the  two  barometric  depres- 
sions i>ccur  simultaneously,  the  Bombay  sewer  gases  would, 
if  confined,  blow  through  a  layer  of  water  two  and  a 
quarter  inches  in  depth. 

The  influence  of  these  phenomena  on  the  human  nervous 
sjstem  would  form  a  worthy  subject  of  study  on  the  part 
of  our  best  meilical  men,  aided  by  an  expert  analyst,  and 
it  is  not  at  all  improbable  that  many  symptoms,  which 
are  at  present  attribute<i  to  atmospheric  electricity,  would 
prove  to  be  traceable  to  the  gases  of  putrefiiction.  If  this 
should  be  the  case,  many  ailments  at  present  classed  as 
inevitable  might  be  put  on  the  list  of  preventible 
maladies. 

All  sewers  which  are  not  absolutely  water-tight  leak 
into  the  surrounding  grotuid  and  gradually  poison  it.  The 
leakage  will,  in  dry  weather,  work  its  way  towards  the 
surface  of  the  grounds,  and,  aided  by  the  barometric 
Tariation,  will  discharge  foul  gases  from  the  surface  and 
through  the  foundations  of  our  houses.  All  this  leakage 
putrefies,  for  the  surrounding  soil  soon  loses  its  purifying 
properties.  The  color  and  the  odour  of  the  soil  surround- 
ing an  old  sewer  that  has  recently  been  opened  afford 
unmistakeable  evidence  of  what  has  taken  place,  and  of 
what  will  go  on  as  long  as  the  sewer  exists.  As  a  rule, 
Ihe  subsoil  of  a  town  once  poisoned  by  sewer?,  never 
becomes  pure  again  until  after  the  town  dissippears 
altogether,  and  the  presence  of  the  poison  makes  itself 
felt  in  the  rate  of  mortality  of  the  place  as  long  as  the 
cause  of  it  continues. 

In  the  early  history  of  all  communities  all  sewage  and 
refuse  is  disposed  of  on  the  surface  of  the  ground  and  in 
the  vicinity  of  dwellings.  This  may  be  a  safe  procedure 
80  long  as  the  surface  of  the  earth  retains  its  antiseptic 
powers,  but  a  time  always  comes  when,  by  reason  of 
surface  contamination,  aggravated  generally  by  infiltrations 
from  cesspits  into  wells  of  drinking  water,  a  violent 
epidemic  attacks  and  decimates  the  inhabitants. 

If  the  sanitary  history  of  any  large  town  could  be  traced 
through  a  period  of  centuries  in  the  condition  of  its  sub- 
soil, it  would  be  found  to  become  steadily  fouler  in  direct 
proj)ortion  to  the  increase  of  population,  of  sewers  or 
cesspits,  and  of  water-supply. 

If  sewers  could  be  made  always  with  such  an  incline, 
and  supplied  with  such  a  flow  of  water,  as  to  carry  away 
the  sewage  to  a  safe  distsince  before  putrefaction  had  time 
to  .set  in,  sanitation  would  be  a  very  simple  matter,  but 
in  Bombay  the  rapid  decomposition  of  dead  organic 
matter  which  precipitates  our  funerals,  is  equally  impera- 
tive in  the  matter  of  sewage  removal.  AU  sewage  oniont 
be  completely  removed  from  contact  with  the  air  we 
breathe  in  the  shortest  possible  tinu,  otherwise  the  f/eneral 
heaJth  of  the  toitm  will  suffer.  Sewers,  and  drains  into 
which  sewage  enters,  as  they  exist  in  Bombay. at  present, 
may  justly  be  described  as  forming  an  immense  sub- 
terranean gasworks  producing  poisonous  gases,  all  of  which 
escape  into  the  air  we  breathe. 

The  Halalcore  system  in  Bombay,  which  has  had  so  many 
ardent  supporters,  is  very  far  from  meeting  the  require- 
ments of  a  large  town.  Its  sole  merit  appears  to  be  that 
it  can  be  esUbiished  with  a  small  capital,  but,  regarded 
as  an  or^niztition  for  the  transport  of  a  given  weight 
of  material,  the  cost  per  ton  per  mile  is  out  of  all  propor- 
tion to  that  of  any  other  goods.  In  addition  to  this,  the 
repeated  handling  the  sowage  receives  on  its  passage  from 
a  hou.se  to  its  final  destination  renders  the  system  quite 
unfit  for  any  town  exposed  to  the  visits  of  cholera. 

In  a  town  with  such  a  large  floating  population  it  is 
difficult  to  arrive  at  a  true  estimate  of  the  sanitary 
condition   by  the  returns  of  mortality.     These  returns. 


to  have  their  full  value,  should  be  supplemented  by  a 
thorough  system  of  analysis  of  the  air,  the  water-supply, 
the  surface  soil  and  the  subsoil  in  various  parts  of  the 
town  ;  note  being  taken  of  the  temperature,  barometric 
pressure,  and  season.  A  series  of  observations  of  this 
kind  extending  over  a  number  of  years  would  form  a 
valuable  commentary  on  the  work  of  the  sanitary  authori- 
ties, and  it  would  tend  to  keep  all  sanitary  work  more 
in  harmony  with  local  conditions  than  has  heretofore 
been  posssible. 

Resuming  what  has  just  been  stated  on  the  peculiarities 
of  sewage  in  a  hot  and  moist  climate,  it  is  clear  that  only 
a  very  limited  time  should  be  allowed  for  the  removal 
of  all  sewage  from  the  town.  This  time  may  be  deter- 
mined by  exposing  a  certain  volume  of  average  sewage 
and  sullage  in  a  cesspit  of  a  certain  depth  and  area 
during  one  of  the  hottest  months  of  the  year.  Once  the 
time  in  hoiu's  has  been  determined,  it  becomes  the  limit 
within  which  the  liquid  must  be  removed  to  its  desti- 
nation. The  removal  should  be  effected  by  means  which 
will  not  expose  it  to  the  air. 

If  it  is  to  be  disposed  of  in  the  sea,  the  full  time  may 
be  allowed,  but  if  it  is  to  be  applied  to  cultivated  land, 
the  period  of  transport  must  be  included  in  the  limit  of 
time,  so  that  the  distribution  of  the  sewage  shall  not 
prejudice  the  health  of  the  agriculturists.  If  it  will  nob 
flow  to  its  destination  it  must  be  pumped,  and  the  limit 
of  time  becomes  a  large  factor  in  determining  the  size  of 
the  pipes  and  the  power  of  the  pumps. 

The  removal  of  all  sewage  from  contact  with  the  air 
we  breathe  within  a  definite  time  suggests  a  process  as 
closely  analogous  to  that  of  our  water-supply  that  it  may 
be  aptly  described  as  the  system  of  water-supply  revcrs- 
ed. 

The  water-supply  arrives  in  the  town  and  is  distributed 
in  iron  pipes,  which  not  only  prevent  its  escape  by  the 
way,  but  also  preserve  it  from  contamination,  while  a 
pneumatic  system  of  sewage  removal  carries  away  the 
same  water  when  rendered  foul  and  dangerous  to  human 
life  by  a  similar  set  of  pipes,  which  prevents  it  from  escap- 
ing and  contaminating  the  soil  and  the  air.  And  in 
order  to  get  the  greatest  amount  of  sewage  through  the 
pipes,  or  in  other  words  to  make  the  smallest  pipes  serve 
the  purpose,  pumps  are  used  to  increase  the  velocity  ot 
flow  in  the  pipes. 

Where  mixed  sewage  and  sullage  are  collected  in  a 
closed  receptacle  and  pumped  out  periodically,  it  is 
necessary  that  the  passage  to  the  pump  should  be  closed 
as  soon  as  the  receptacle  is  empty,  otherwise  air  will  enter 
the  pipes  and  the  effect  of  the  pump  will  be  greatly 
diminished. 

The  valve  I  am  about  to  shew  you  is  designed  for  this 
purpose.  It  is  constructed  so  as  to  remain  closed  until 
the  receiver  is  full  to  any  desired  height,  and  then  to 
open  full  bore  until  the  receiver  is  empty.  It  consists 
practically  of  two  working  pieces,  and  has  neither  levers 
nor  stuffing  box  to  cause  derangement. 

Let  us  imagine  a  district  of  the  town  traversed  by  a 
network  of  iron  pipes  converging  to  a  pumping  station. 
The  branches  of  the  pipes  terminate  in  water-tight  receiv- 
ers situated  below  the  streets,  each  receiver  serving  ten 
or  a  dozen  houses,  or  say  200  people. 

If  the  mixed  sewage  and  sullage  amounts  to  an 
average  of  7  gallons  per  head  per  day,  or  1,400  gallons  in 
all,  a  receiver  to  hold  it  would  measure  225  cubic  feet. 
This  doubled  to  provide  for  contingencies  would  require 
a  receiver  10  feet  long  8  feet  high  and  fi  feet  wide.  The 
receiver  is  in  fact  a  short  tunnel  of  uniform  height  and 
width  and  of  a  length  to  suit  local  requirements. 

The  Diagram  No.  1  before  you  represents  a  section  of 
the  timnel  with  the  discharge  valve  placed  in  a  recess 
in  the  floor.  The  discharge  pipe  which  enters  the 
receiver  near  the  roof  passes  down  the  wall  so  that  the 
mouth  opens  upwards  from  the  bottom  of  the  recess.  The 
valve  cover  which  closes  the  opening  is  attached  to  a 
vertical  rod  carried  in  suitable  brackets,  so  that  the  valve 
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cover  may  rise  and  fall  freely  without  missing  its  scat. 
On  the  rod  are  fixed  two  water-tight  metallic  floats,  and 
their  size  is  so  proportioned  that  the  combined  floating 
power  of  both  is  required  to  open  the  valve,  which  is 
ordinarily  held  shut  by  the  suction  of  the  pumping 
engine.  One  of  the  floats  is  fixed  at  the  bottom  of  the 
rod  immediately  above  the  valve  :  the  other  is  near  the 
top  of  the  rod,  but  its  position  may  be  altered  to  any 
other  height. 

We  shall  now  suppose  the  receiver  to  be  empty  and 
the  pumping  engine  at  work  producing  a  partial  vacuum 
in  the  collecting  pipes  and  holding  the  valve  shut.  The 
waste  water  and  sewage  from  the  houses  in  connection 
with  the  receiver  gradually  accumulate,  the  depth  of 
liquid  increases  in  the  receiver  and  the  lower  float  is 
completely  covered,  but  the  valve  remains  closed.  At 
length  the  upper  float  begins  to  be  immersed,  and  its 
floating  power  added  to  that  of  the  lower  one  overcomes 
the  power  of  the  pump,  and  suddenly  raises  the  valve  to 
full  open.  The  liquid  then  begins  to  leave  the  receiver 
by  the  discharge  pipe,  and  as  the  level  falls,  the  valve  is 
kept  wide  open  by  the  lower  float,  which  is  large  enough 
to  carry  the  weight  of  the  upper  one. 
(To  he  continued.) 


NOTES  FROM  HOME. 
(From  our  own  Correspondent.) 

The  first  through  train  on  the  new  Eastern  Railway  be- 
tween Vienna  and  Constantinople  was  run  on  Sunday  last, 
and  it  is  intended  in  the  future  that  the  service  shall  consist 
of  one  train  daily  running  vid  Pesth  and  Belgrade,  the 
journey  occupyina:  about  48  hours.  Preparations  are  being 
marie  with  the  Continental  Railway  Companies  for  this  new 
oriental  express  to  run  through  from  Paris  to  Constantinople, 
so  that  at  last  the  Turkish  capital  will  be  placed  in  direct 
Railway  communication  with  the  rest  of  Europe.  When  the 
service  has  thus  become  consolidated,  it  is  expected  that  the 
journey  from  London  to  Constantinople  will  be  accomplished 
in  4^  days.  The  scenery  on  the  new  line  is  some  of  the  most 
charming  in  Europe  ;  for  instance,  through  the  Nichava  Pass 
the  Railway  is  carried  along  a  mountain  side  for  the  length 
of  about  10  miles  with  perpendicular  rocks  towering  300  feet 
above,  and  a  mountain  torrent  200  feet  below. 

A  new  Storage  Reservior  for  the  Grand  Junction  Water- 
Works  for  supplying  half  of  London  with  water  has  just  been 
brought  into  use.  It  is  situated  on  Mount  Park  Hill,  Ealing, 
and  the  water  stored  there  is  intended  to  be  kept  in  reserve 
to  meet  periods  of  excessive  drought,  &c.  It  covers  more 
than  6  acres  of  ground  and  is  45  feet  deep,  and  will  contain 
51  million  gallons.  It  is  lined  with  Portland  cement  concrete 
and  its  slopes  are  paved  in  vitrified  brick.  The  water  to 
supply  it  will  be  pumped  through  a  30-inch  main  from  the 
Kew  Bridge  Works. 

The  eminent  Sanitarian,  Sir  Robert  Rawlinson,  has  just  made 
a  vigorous  protest  against  the  policy  of  the  Moribund  Metro- 
politan Board  of  Works  in  dealing  with  the  London  sewage. 
He  asserts  that  the  50  cases  of  sewage  tanks  and  the  works 
will  prove  intolerable  ;  that  the  iron  barses  will  be  found  in- 
cumbrances to  the  river,  and  that  the  working  expenses  will 
be  enormous,  and  practically  thrown  away.  He  repeats  his 
well-known  views  that  in  irrigation  will  be  found  the  solution 
of  this  great  and  pressing  problem. 

The  Metropolitan  Railway  Company  are  about  to  carry  out 
extensive  alterations  and  additions  to  St.  John's  Wood,  Baker 
Street  Station,  as  it  has  found  that  since  the  completion  of  the 
Pumer  and  Rickmansworth  Extension  its  present  accommoda- 
tion is  totally  inadequate  to  the  requirements  of  the  increas- 
ed number  of  passengers.  The  space  of  ground  on  which  it 
is  proposed  to  erect  the  new  station  embraces  a  large  area, 
commences  near  Madame  Tussaud's  Exhibition,  and  extend- 
ing a  few  yards  past  the  present  station.  It  is  intended  to 
widen  the  old  station  on  both  platforms  so  as  to  give  facilities 
of  changing  from  the  branch  to  the  main  line  trains.  An 
additional  bridge  will  also  be  thrown  over  the  station  to  con- 
nect the  St.  John's  Wood  line  with  the  west  side  of  the 
station. 

The  Railway  race  to  Edinburgh  is  still  exciting  great  in- 
terest. The  London  and  North-Western  Railway  Company, 
has  still  further  reduced  the  time  in  which  their  10  o'clock 
express  runs  to  Edinburgh,  having  taken  another  15   minutes 


off,  and  advertised  their  train  to  reach  Edinburgh  in  7  hours 
and  three-quarters,  being  the  same  as  that  on  the  Great  Nor- 
thern Railway.  The  Company  have  further  issued  an  order 
to  their  Locomotive  Works  at  Creine  for  20  new  engines  with 
1\  feet  driving  wheels,  to  be  constructel  especially  for  high 
speed.  It  has  to  be  seen  whether  the  public  will  appreciate 
these  racing  trains,  which,  if  successful,  must  mean  an  in- 
creased rate  of  speed  to  the  principal  commercial  centres  of 
England,  for  Bristol,  Manchester  and  Liverpool  will  not  be 
satisfied  if  the  boon  extended  to  Edinburgh  is  not  granted  to 
them.  It  must  be  borne  in  mind  that  these  trains  are  light, 
weighing  about  80  tons  exclusive  of  engine  and  tender.  In 
this  they  contrast  very  strongly  with  the  express  trains  on 
the  Brighton  Railway ;  for  instance,  the  8-45  a.m.  first-class 
express  from  Brighton  to  London  weighs  between  330  to  350 
tons,  or  considerably  more  than  double  the  North-Western 
train. 

Corresponding  with  this  race  between  the  Railways  we  have 
also  a  struggle  for  supremacy  between  the  Trans- Atlantic 
Steamships.  The  latest  specimen  of  express  marine  machi- 
nery is  the  Inman  and  International  liner  City  of  New  York, 
which  is  the  largest  passenger  steamer  afloat,  and  is  a  most 
remarkable  achievement  of  the  Naval  Architect.  When  the 
Etruria  and  Umhria  were  built,  it  was  thought  that  the 
limit  was  reached,  for  they  possessed  an  unprecedented  engine 
power  compared  with  tonnage.  Now  it  seems  that  two  in- 
dicated horse-power  per  ton  of  displacement  is  not  con- 
sidered too  much,  and  the  performance  of  the  City  of  New 
York  and  her  sistership,  the  City  of  Paris,  will  be  watch- 
ed with  interest  by  all  Marine  Engineers.  These  boats  cost 
about  £300,000,  and  their  engines  indicate  as  much  as  20,000 
horse-power.  The  City  of  New  York  is  565  feet  long  and 
76  feet  high  from  keel  to  captain's  bridge,  but  there  are 
already  indications  that  attempts  will  be  made  to  eclipse  these 
latest  triumphs  of  the  Marine  Engineer. 

There  has  been  for  sometime  a  war  of  rates  between  the 
companies  possessing  Atlantic  Cables,  and  it  has  been  very 
damaging  to  their  several  proprietors.  This  has  now  come  to 
an  end,  and  a  uniform  rate  of  a  shilling  a  word  has  been 
generally  agreed  upon.  During  the  past  two  or  three  years 
there  has  been,  as  the  outcome  of  experiments,  and  of  the 
continued  experience,  further  knowledge  gained,  which  leads 
to  the  belief  that  the  life  of  a  cable  under  the  waves  is  longer 
than  had  been  thought.  During  the  last  few  months  the 
cable  of  the  Direct  United  States  Company  has  been  raised 
from  a  depth  of  over  2,000  fathoms,  a  fault  cut  out  of  it,  and 
the  repairs  made,  and  as  the  cable  has  lain  above  a  dozen  years 
on  the  ocean  bed,  the  task  must  be  considered  important,  and 
its  success  must  be  considered  to  give  ground  for  the 
belief  that  the  endurance  of  a  cable  is  longer  than  has  been 
hitherto  held. 

At  the  Meeting  of  the  British  Medical  Association,  held  at 
Glasgow,  Mr.  James,  of  London,  read  a  paper  advocating  the 
appointment  of  a  Minister  of  Public  Health.  He  admired 
the  French  system  of  hospital  organization  under  State  aus- 
pices and  considered  that  the  appointment  of  a  Minister  of 
Public  Health  for  England  would  be  of  no  less  advantage  than 
that  of  the  other  time-honored  seats  in  the  Cabinet. 


THE  INDIAN  COAL  FIFLDS. 
IL 

(From  our  own  Correspondent. ) 
The   Raniganj    Coal    Association  are    struggling  along  as 
well  as  able  under  the  present  regime,  which  has  done  much  to 
save  the  concern  from  the  verge  of  liquidation. 

Apcar's  Collieries  are  just  emerging  from  an  ocean  of 
trouble,  and  under  new  management  bid  fair  to  do  as  well 
as  of  yore.  Mr.  Agabeg  Agabeg — the  famous  "  Beggie  " —  is 
the  guiding  hand  of  the  new  regime,  and  his  well-known 
energy  is  an  augury  of  success.  I  may  mention  that  Mr. 
Agabeg's  suggestions  for  opening  out  Sonthalia  by  a  narrow 
gauge  Railway,  with  the  view  of  developing  the  mineral  and 
other  resources  of  that  little-known  country,  formed  the  sub- 
ject of  a  memorial  to  the  Lieutenant-Governor  of  Bengal  on 
his  recent  tour  through  that  part  of  the  Province. 

The  E.  I.  R.  Collieries  have  lately  received  a  re-inforce- 
ment  of  M.  E's  from  home.  They  are  brought  out  ex- 
pressly to  assist  the  present  management  in  dealing  with 
the  thick  seam  and  in  working  broken  mines  eco^wmi- 
cally — an  operation,  or  operations,  which  were  initiated  and 
worked  successfully  by  an  expert  whose  services  were  dis- 
pensed  with  while  on  leave  on  the  score  of  reduction.     Now, 
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this  man,  who  was  turned  adrift  aftor  12  years'  service  for  the 
ost^-nsiljle  reason  given  above,  holds  testimonials  from  the 
present  and  p)»st  Managers,  whioli  many  would  be  proud  to 
possess,  and  yet  we  are  told  that  his  services  were  not-  required 
because  of  irJndioti  I  Tested  by  tlie  light  of  after-events, 
the  reason  assigned  is  opposed  to  facts  ;  for  no  sooner  was  he 
sent  away  than  three  men  were  introduced  to  do  the  same 
work  which  was  previously  done  economically  by  a  single 
num.  I  have  no  doubt  that  this  will  be  borne  out  by  exist- 
ing facts  and  circumstances.  Surely  the  ways  of  men  dressed 
in  brief  autliority  are  inscrutable. 

The  manufacture  of  hard  or  foundry  coke  is  increasing 
apace,  and  it  is  largely  consumed  in  the  district  and  in  iron 
foundries  up  and  down  country.  The  best  coke  is  that  manu- 
factured at  the  New  Beerbhoom  Coal  Company's  works  at 
Borrea,  who.sc  output  is  on  a  pir  witli  its  doings  in  this  con- 
nection. It  is  stated  on  good  authority  tliat  the  cliargos  for 
disintegratins;  the  coal,  converting  it  into  coke  and  placing  it 
in  wagons  are  the  lowest  as  compared  witli  those  of  the  Bengal 
and  the  Burrakur,  who  will  be  many  years  before  they  can 
excel  the  performance  of  the  New  Beerbhoom.  The  East 
Indian  Railway  coke  is  perhaps  tlie  worst  in  the  market, 
and  only  used  by  the  Company  at  their  own  works  and  in 
engines.  Complaints  are  constant  as  to  its  quality  and 
imperfect  manufacture,  and  the  tendency  it  has  shewn  of 
choking  the  cupolas  lias  caused  considerable  amount  of 
annoyance  and  trouble  to  the  Locomotive  Department  at 
Jamalpore. 

On  dit  that  a  compact  has  been  entered  into  between  the 
Bengal  Coal  Company  and  the  Raniganj  Coal  Association  at 
Giridi  to  maintain  the  present  Iiigli  prices  of  coal  intended 
for  up-country.  This  is  a  step  in  the  right  direction  and 
worthy  of  imitation  by  the  various  interests  in  the  Rani- 
ganj field,  but  the  native  element  will  be  found  an  insuper- 
able difficulty,  and,  even  if  secured,  the  cordon  would  be 
weak,  because  of  the  unreliability  of  the  native  fibre. 

While  dealing  with  tlie  Raniganj  Coal-field  I  cannot  omit 
the  mention  of  two  important  and  useful  industrial  centres 
which  are  doing  their  mete  of  good  in  the  district  and 
beyond.  I  allude  to  the  Burrakur  Iron  Works  and  tlie 
Raniganj    Potteries. 

At  the  former  place  good  work  has  been  done  during; 
the  past  half-year  in  pipes  and  ornamental  castings,  which 
are  in  great  demand.  The  management  of  the  works  continues 
in  the  hands  of  our  able  and  indefatigable  friend  Hitter 
Von  Schwarz.  The  "  Ironworks "  has  done  a  great  deal 
for  the  Indian  ryot,  and  tlie  useful  aids  to  his  labor  in  the 
shape  of  simple  and  inexpensive  ploughs  and  water-lifts  have 
succeeded  in  arousing  the  ill-thought  ryot  to  the  appreciation 
of  their  utility  and  economy. 

The  other  industrial  work,  the  Potteries,  is  situated  at 
Raniganj,  and  is  owned  by  the  wellknown  and  enter- 
prising firm  of  Messrs.  Burn  and  Co.,  of  Calcutta.  From 
the  rough  and  ungainly  potteries  which  characterised 
its  incipient  efforts,  the  work  has  ste-idily  advanced  to 
a  position  which  does  credit  to  the  proprietors,  and 
demonstrates  conclusively  the  high  excellence  to  which  the 
ceramic  art  can  be  raised  by  human  skill,  thought  and  perse- 
verance, and  with  purely  native  agency.  This  is  the  only 
Pottery  work  of  any  note  in  India,  and  it  receives  all  the 
patronage  it  deserves  from  Government  and  the  public. 

Tliis  letter  would  be  incomplete  without  allusion  being  made 
to  other  mining  centres  in  India, 

The  Umaria  coal  is  fighting  its  way  against  its  sister 
mineral — the  Raniganj  and  Kurhurbari — in  .the  Upper 
Provinces,  and  is  endeavouring  to  indent  on  the  ever-widening 
circle  caused  by  the  demand  for  the  latter  coals.  Experience 
is  more  impres,sive  and  convincing  than  tlie  daily  advertise- 
ments which  appear  in  some  of  the  up-country  papers  eulogis- 
tic of  the  •vaporative  power  and  economical  results.  The 
mill-owners  refuse  to  have  the  coal  without  the  Raniganj  or 
Kurharbari  im  vehicles  of,  or  aid  to,  burning  or  ignition.  Tliey 
found  it  incapable  of  burning  without  the  aid  of  the  Rani"ani 
coal,  with  which  the  initial  fire  had  to  be  made,  and  one  and  all 
condemned  the  coal  as  unfit  for  their  boilers,  and  worthless 
stufT.  The  only  inducement  which  it  might  offer  to  Railways 
within  its  sphere  of  service  to  look  upon  it  with  favor  and 
increase  their  demand  for  this  coal,  is  the  comparative  low 
cost  to  the  consumer — tlie  quality  being  unquestionably 
inferior  to  the  average  of  the  llaniganj  coals.  I  doubt  if  tlie 
enormous  outlay  incuired  for  exploring,  e.stablishin"  the 
works  and   bringing  the   coal  in  direct  communication  with 


the  market,  would  warrant  the  low  rate  at  which  this  (Uma- 
ria) coal  is  ottered  for  sale.  It  is  said  that  all  (Tovernment 
undertakings  should  be  costly  and  ruinous,  or  else  there  would 
be  no  necessity  for  the  heavy  taxes  under  which  the  country 
groans.  I  believe  in  the  dictum  and  shall  endeavour  to  profit 
by  it. 

The  Singareni  field  is  in  a  ;ii.e,s's  just  now,  being  unable  to 
make  a  headway  because  of  scarcity  of  mining  labor  and  the 
iinhroglio  in  which  the  operations  of  the  Hyderabad  (Doccan) 
Mining  Company  are  involved.  I  shall,  however,  be  guided 
by  the  admonitory  finger  of  silence,  and  say  no  more  on  this, 
until  occasion  may  arise,  when  your  readers  will  be  placed  in 
possession  of  facts  and  figures  which  will  make  even  the 
angels  weep. 

'The  Warora  Colliery  is  beginning  to  shew  signs  of  better 
results.  The  output  is  increasing  steadily,  as  the  fire  stop- 
pings are  pushed  forward,  and  the  earnings  of  the  year  1886-87 
amounted  to  over  4^  lakhs  of  rupees  I  The  distribution  of 
the  raisings  or  deliveries  which  were  made  to  various  Rail- 
ways, mills  and  manufacturing  companies,  served  by  this 
colliery,  amounted  to  nearly  112,000  tons,  shewing  an 
increase  over  1885-86  of  tons  16,000.  All  these  figures  are 
approximate,  not  actual. 

The  Makum  (Assam)  field  is,  meteor-like,  approaching  its 
perhelion,  thus  giving  us  an  opportunity  of  seeing  more  of 
its  phases  than  hitherto.  By  reason  of  its  great  distance,  and 
the  greater  gulf  which  interlies  the  Manager  of  this  new  field 
and  the  fraternity  of  the  old  or  Raniganj  field,  we  seldom 
get  a  good  view  of  the  field  which  this  planetary  body 
presents  in  its  movements  in  the  carboniferous  system, 
and  which  is  destined  in  no  distant  time  to  play  an 
important  part  in  the  economy  of  the  coal-trade.  The  manage- 
ment is  under  the  control  of  Mr.  Turner,  who  has 
spared  no  pains  to  lighten  the  irksomeness  of  mining 
operations  in  this  country  ;  mining  labor  is  increasing  daily 
and  the  arrangements  inaugurated  with  a  view  to  facili- 
tate transport  above  and  below  ground  do  him    credit. 

The  Assam  coal  is  by  far  the  best  in  India,  and  it  is  now 
largely  used  by  the  P.  and  O.  Company's  steamers,  and  before 
long  it  will  be  placed  in  the  Calcutta  market  as  cheap  as  the 
Raniganj  mineral.  The  Railway  and  River  Trading  Co.  use 
the  Assam  coal  exclusively,  and  it  is  much  extolled  for  its 
quality  .and  near  approach  to  the  English  article.  The  manu- 
facture from  the  Makum  coal  is  described  as  excellent,  but 
the  sample  seen  by  me  was  not  so  good  as  the  best 
Raniganj.  With  careful  washing  and  a  better  system  of 
coking,  the  coke  could  be  made  to  equal  the  best  Eng- 
lish. These  items  of  expense,  which  are  not  favorably 
viewed  by  those  engaged  in  the  manufacture  of  this  article, 
are  a  drawback  which  time  alone  will  remove,  Now  to  turn 
to  other  topics. 

The  East  Indian  Railway  Company  are  busy  strengthen- 
ing the  large  span  girder  bridges  on  the  Chord  Line 
by  building  up  central  or  auxiliary  piers  instead  of 
replacing  the  girders  with  stronger  ones.  The  method  adopt- 
ed will  prove  economical  and  efficient,  and  as  it  is  under  the 
control  and  management  of  such  men  a.s  Beyts  and  Taylor, 
the  result  cannot  fail  to  prove  satisfactory.  The  extension 
of  the  E.  I.  R.  beyond  Burrakur  is  under  the  serious  con- 
sideration of  the  Imperial  Government,  and  if  the  guarantee 
asked  for  by  the  Syndicate,  which  has  volunteered  to  con- 
struct the  Railway  without  the  usual  guarantee  from  Govern- 
ment be  forthcoming,  the  preliminaries  will  be  set  in 
motion  soon  after  the  rains. 

The  estimates  and  plans  are  ready  and  the  statistics 
obtained  locally  and  otherwise  go  to  shew  the  possibility  of  a 
return  equal  to  4^  per  cent,  on  the  capital  invested  being 
obtained  from  the  coal  and  coke  traffic  alone.  This  I  have 
reason  to  doubt,  but  time  will  toll.  It  is  required  by  the 
Government  that  the  Coal  Companies,  which  will  be  served 
by  the  extension,  shall  guarantee  the  payment  uniformly  of 
four  annas  per  ton  as  freight  on  coal  and  coke  despatched 
from  any  point  of  the  line,  and  agree  to  put  in  their  own 
sidings  or  branches  from  the  main  line,  confining  the  con- 
veyance of  their  coal  by  this  means  to  the  exclusion  of  all 
others. 

The  estimated  cost  of  the  line,  6;J-  miles  in  length,  is  put 
down  at  11  lakhs  of  rupees,  and  if  girders  are  utilised  from 
the  E.  I  R.  Lino  in  the  Howrah  District,  the  cost  will  be 
reduced  to  a  little  over  9^  lakhs. 

The  Syndicate  undertake  the  construction  of  the  line  on  the 
assurance  of  the   rate  of  freight  stated  above,  and   on  the 
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E.  I.  R.  Company  agreeins  to  work  the  extension  on  the 
same  general  basis  of  the  Tarkessur  terms.  Considering  the 
enormous  saving  which  will  be  caused  to  the  interested 
mining  companies,  the  guarantee  should  no  longer  be  delayed, 
as  it  is  at  once  reasonable  and  tempting. 

The  Bengal -Nagpore  Railway  Company  are  alive  and  doing, 
and  the  progress  made  since  the  commencement  of  the  various 
works  reflects  the  u'reatest  credit  on  all  concerned.  The  Dhika 
Ghat,  where  the  bridge  over  the  Damuda  River  will  take 
its  northern  rise,  is  now  in  metallic  contact  with  the  E. 
I.  R.  Station  at  Asansol,  where  all  the  materials  of  construc- 
tion are  conveyed  previously  to  their  despatch  to  Dhika  and 
beyond.  The  line  which  connects  the  two  points  is  laid  with 
flat-footed  rails,  carried  by  trough  steel  sleepers  on  the  bare 
ground  in  paces  newly  made,  and  it  is  intended  as  a  tempo- 
rary accommodation. 

The  line  looked  very  much  shaken  about,  and  tilted  up  and 
down  at  almost  every  joint,  due  to  the  late  heavy  rain 
which  has  softened  the  ground  bearing  the  line. 

The  earthwork  of  the  Coal  Service  Branch  running 
along  the  north  bank  of  the  Damuda  River  is  pushed 
on  with  vigour,  and  if  the  present  rate  of  progress  and 
pusii  continues,  the  line  should  be  ready  for  traffic  be- 
fore the  1st  January  1890,  if  not  earlier.  But  the  non- 
completion  for  permanent  use  of  the  Asansol-Dhika  Section 
will  militate  seriously  against  the  working  of  the  Coal 
Branch ;  it  is  hoped  the  latter  work  will  be  constructed 
simultaneously. 

The  rains  have  fairly  set  in  and  are  doing  serious  injury  to  the 
works  of  the  less  prepared  portion  of  the  mining  proprietors. 
While  some  of  the  agriculturists  cry  for  more  rain,  others 
with  great  devotion  pray  to  Father  Pluvius  to  cease  the 
baneful  scouru'e  !  And  yet  there  are  many  among  us  who 
would  gladly  exchange  earthly  tears  for  heavenly   ones. 

This  paradoxical  position  is  induced  by  the  fact,  that  while 
one  section  is  efficiently  prepared  to  meet  the  demoniacal 
visitor  and  ho'ds  large  stocks,  the  other  is  in  the  I'everse  posi- 
tion, living,  as  it  were,  from  hand  to  mouth. 


"oLIie  ^lii^ettes. 


PUBLIC  WOEKS  DEPARTMENT. 

Burma,  September  1,  1888. 

Mr.  W.  Beach  Campbell,  Assistant  Eeugineer,  1st  grade,  re- 
ported his  return  to  duty  on  the  forenoon  of  the  27th  August 
1888  from  the  leave  granted  him  in  Burma  Public  Works 
Department  Notifiaatiou  dated  the  15th  Sejitember  1888.  His 
services  are  placed  at  the  disposal  of  the  Superintending  Engineer, 
I.  Circle. 

Mr.  P.  E.  Raven,  Assistant  Engineer,  1st  grade,  Rangoon 
Division,  is  granted  28  days'  language  leave,  with  effect  from  such 
date  as  he  may  be  allowed  to  avail  himself  of  it. 

Mr.  H.  G.  Billings,  Assistant  Engineer,  1st  grade,  temporarily 
attached  to  the  office  of  the  Superintending  Engineer,  I.  Circle, 
is  granted  two  months  and  17  days'  privilege  leave,  with  etiect 
from  the  forenoon  of  the  4tli  September  1888. 

Mr.  D.  P  Hogarth,  Personal  Assistant  to  the  Engineer-in-Chief, 
Toungoo-Mandalay  Extension,  Burma  State  Riilway,  is  appointed 
to  officiate  as  Deputy  Manager,  Open  Line,  in  addition  to  his 
present  duties  during  the  absence  of  Mr.  H.  Rigg,  or  until 
further  orders. 

Hyderabad,  September  1,  1888. 

With  reference  to  Notification,  dated  18tli  September  1884,  Mr. 
D.  M.  Scobie,  Assistant  Engineer,  1st  grade,  passed  his  examina- 
tion in  reading  native  letters  and  accounts  on  the  31st  ultimo, 
thus  completing  the  test  for  the  Departmental  Standard    Code. 

Madras,  September  4, 1888. 

The  following  posting  is  ordered  : — 

Mr.  J.  C.  Larminie,  Executive  Engineer,  2nd  grade,  to 
the  V.  Circle,  Presidency  Division,  for  special  duty  at  Bangalore. — 
To  join  from  furlough. 

Mr.  J.  E.  Lafrenais,  a.c.e.,  b.c.e  ,  Sub-Engineer,  2nd  grade,  sub. 
irm  tern.,  officiated  as  Executive  Engineer,  Trichinopoly  Division, 
from  the  17th  to  20th  June  1888,  and  Mr.  W.  V.  Baker,  Assistant 
Engineer,  1st  grade,  honorary  rank,  officiated  as  Executive  Engi- 
neer of  the  same  Division  from  21st  June  to  5th  July  1888. 


With  reference  to  Public  Works  Department  NotificatioB, 
dated  27th  June  1888,  Mr.  T.  E.  Ivens,  Executive  Engineer,  is, 
on  return  from  furlough,  appointed  to  officiate  as  Superintendent 
of  Works,  III.  Circle,  Punjab,  of  which  appointment  he  took 
over  charge  from  Mr.  Hilton  on  the  forenoon  of  10th  August 
1888. 

Central  Provinces,  September  8,  1888. 

Rao  Sahib  T.  N.  Mukhopadhya,  Assistant  Engineer,  attached 
to  the  Eastern  Division,  returned  from  the  leave  granted  him  in 
Notification,  dated  7th  June  1888,  on  the  forenoon  of  the  28th 
ultimo. 

India,  September  8,  1888. 

Mr.  J.  S.  Beresford,  Executive  Engineer,  1st  grade.  North- 
western Provinces  and  Oudh,  is  promoted  to  Superintending 
Engineer,  3rd  class,  temporary  rank,  with  effect  from  the  25th 
July  1888. 

The  services  of  Mr.  F.  B.  Hebbert,  Executive  Engineer,  3rd 
grade.  State  Railways,  are  placed  temporarily  at  the  disposal  of 
the  Director-General  of  Railways  for  employment  on  special  duty. 

The  services  of  Mr.  T.  E.  Owen,  Executive  Engineer,  Ist  grade, 
State  Railways,  are,  on  return  from  privilege  leave,  placed  at  the 
disposal  of  the  Government  of  Bengal. 

The  services  of  Colonel  Sir  J.  Browne,  c.b,,  k.c.s.1.,  r.e..  Superin- 
tending Engineer,  1st  class,  are  replaced  at  the  disposal  of  th« 
Military  Department,  with  effect  from  the  14th  June  1887. 

The  services  of  Mr.  A.  T.  Chiodetti,  Assistant  Engineer,  2nd 
grade,  are,  on  his  return  from  furlough,  placed  at  the  disposal  of 
the  Director-General  of  Railways. 

Mr.  J.  H.  Toogood,  Executive  Engineer,  2nd  grade,  sub.  pro 
tern.  (Bengal),  is  transferred  temporarily  to  Madras. 

Major  G.  Hildebrand,  r.e.,  Superintending  Engineer,  3rd  class, 
Supernumerary,  Military  Works  Department,  is  promoted  to 
Superintending  Engineer,  2nd  class,  temporary  rank.  Supernumer- 
ary, with  effect  from  the  26th  April  1887  to  14th  December  1887. 

Military  Works  Department. 

The  following  promotions  in  the  Engineer  Establishment  are 
sanctioned,  with  effect  from  the  10th  August  1888  : — 

Lieutenant  W.  G.  R.  Cordue,  r.e.,  from  Assistant  Engineer,  1st 
grade,  sub.  pro  tern.,  to  Assistant  Engineer,  1st  grade,  permanent 
rank. 

Lieutenant  E.  D.  Haggitt,  r.e.,  from  Assistant  Engineer,  2nd 
grade,  to  Assistant  Engineer,  1st  grade,  sub.  pro  tern. 

Lieutenant  J.  C.  Rimington,  r  e.,  from  Assistant  Engineer,  2nd 
grade,  sub.  pro  tern.,  to  Assistant  Engineer,  2ud  gi-ade,  permanent 
rank. 

Lieutenant  E.  A.  Edgell,  r.e.,  from  Assistant  Engineer,  2nd 
grade,   temporary  rank,   to   Assistant   Engineer,  2nd  grade,  sub. 


Bombay,  September  6,  1888. 
Khan  Saheb  Ali   Akbar,   A-ssistant    Engineer,  1st    grade,    held 
eharge  of  the  office  of  the  Executive  Engineer,  Ahraedabad,  from 
7th  to  16th  August  1888,  both  days  inclusive. 

Punjab,  September  6, 1888. 

Major  W.  W.  B.  Whiteford,  r.e..  Executive  Engineer,  2nd 
grade,  attached  to  the  Patiala-Bhatinda  Railway,  is  allowed 
furlough  to  Europe  for  two  years,  with  effect  from  such  date  as  he 
way  avail  himself  of  the  same. 


r,ro  tern. 

Lieutenant  O.  H.  Stoehr,  r.e.,  temporary  Assistant  Engineer, 
2nd  grade,  passed  the  Departmental  Standard  Examination  on  the 
■28th  August. 

Directm'-Oeneral  of  Railways. 
The  undermentioned  Assistant  Engineers,  2nd  grade,  passed  the 
Colloquial   Examination   in   Hindustani,  on  the  afternoon  of  11th 
August  1888  :— 

Mr.  R.  R.  Gales. 
„     J.  Woodside. 
„     P.  D.  Couchman. 
Mr.  W.  Michell,  Executive  Engineer,  3rd  grade,   sub.   pro  tern., 
has  been  granted,  by  Her  Majesty's  Secretary  of  State  for  India, 
leave  for  nine  months  in  extension  of  the  fifteen  months'  furlough 
previously  granted  him. 

Assam,  September  8,  1888. 

Mr.  O.  G.  Smart,  .\.M.i.a.E.,  Executive  Engineer,  Khdsi  and 
Jaintia  Hills  Division,  who  was  posted  in  Public  Works  Depart- 
ment Notification,  dated  the  16th  July  1888,  to  the  charge  of  the 
Lower  Assam  Division,  reported  his  arrival  at  Gauhdti  and  took 
over  charge  of  the  office  of  the  District  Engineer,  K<tmrup,  from 
Mr.  E.  J.  Mitchell,  Assistant  Engineer,  and  Officiating  District 
Engineer,  on  the  forenoon  of  the  21st  August  1888,  and  of  the 
GoAlpdra  district  from  Rai  Sahib  Brij  Mohonlal,  b.a..  Assistant 
Engineer,  and  Officiating  District  Engineer,  on  the  forenoon  of  the 
Ist  September  1888. 

Bengral,  September  12,  1888. 

Establishment. 
Mr.  W.  H.  Rushton,   Assistant  Engineer,  on  return  to  Bengal 
from  Beluchistan,  is  posted  to  the  Darjeeling  Division. 

Railway. 

Baboo  Gopall  Chandra  Chattapadhya,  Assistant  Engineer,  1st 
grade.  Eastern  Bengal  State  Railway,  is  transferred  to  the  Tirhoot 
State  Railway. 

Mr.  J.  D.  Davies,  who  reported  his  return  from  Beluchistan 
on  the  forenoon  of  the  6th  instant,  is  appointed  to  be  Executive 
Engineer  of  the  II.  Calcutta  Division. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notifications  of  the  3rd  instant,  Mr.  T.  E.  Owen,  Execu- 
tive Engineer,  1st  grade,  is  appointed  to  officiate  as  Under-Secre- 
tary to  the  Government  of  Bengal  in  the  Public  Works  Depart- 
ment, Railway  Branch,  during  the  absence,  on  deputation,  of  Mr. 
F.  B.  Hebbert,  or  until  further  orders. 
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Inbun  (Engmecnug  |3ateut  Jxegister. 

SPKCincATiO!»s  of  the  undermentioned  inventions  have  been 
filed,  under  the  pro\-isions  of  Act  XV.  of  1859,  in  the  Office 
of  the  Secretary  to  tlie  Government  of  India  iu  the  Revenue 
*nd  Agricultural   Department : — 

The  25th  Augriist  1833. 

211  of  "87 —Henry  Hamilton  Rcmfry,  Solicitor  and  Patent  Agent, 
of  5,  Fancy  Laue,  in  CulcuttA.— for  improvfd  apparattix 
for  htatimj  and  purifying  feed  water  b^ore  its  introduc- 
tion into  the  boiler. 

80  of  '68.— Frederick  Albert  Gatty,  of  Hagg  Works,  Acorington, 
in  the  County  of  Ivancastcr,  England,  Dyer  and  Calico 
Printer. — For  improoemenis  in  dyeing  cotton  yarns  and 
fabric*. 

87  Of  83-  —  Rndolf  Katz,  of  (5ro.is  Kostomlat,  in  Bohemia,  Austrian 
Kjiiiiire,  farmer.— /or  improvements  in  steam- ])louyhing 
on  the  double  Engine  system. 

02  of  '88.— Louis  BoUmann,  Engineer,  in  Vienna,  Austria. — For 
improvemetUs  m  sewing  machines. 

106  of  '88. — Arthur  Wiriam  McLeod  Keen,  of  Melbourne,  Victoria, 
Australia. — For  "  Keen's  unbreakable  and  light  metallic 
racing  and  riding  saddle-tree  and  improved  panel." 

119  of  '88.— Amos  Herbert  Hobson,  of  5,  Westminster,  England, 
Analytical  Chemist. — /br  improvements  in  the  treatment 
of  bones  axd  animal  toasle  or  refuse  generally  for  the  pnr- 
pote  of  rendering  the  same  more  suited  for  fertilizing 
jturpov-s  and  for  obtaining  gelatine,  glue   and  size. 

148  of  *88. — Joseph  Johnson  Adgate  and  Samuel  Parker  Kittle, 
both  of  34  Baldwin's  Gardens,  Gray's  Inn  Road,  in  the 
County  of  Middlesex,  England  — For  improvements  in 
the  manu^a-ture  of  knitted Jabrics. 


147  of  '88. 


-Samuel  Parker  Kittle  and  Joseph  Johnson  Adgate, 
both  of  34,  Baldwin's  Gardens,  Gray's  Inn  Road,  in  the 
County  of  Middlesex,  England. — For  improvements  in 
circular  knitting  machines. 


RECENT  AMERICAN  PATENTS. 

AX1.S  LtTBRiCATOK. — O.     W.  Brown,   West  Newbury,  Massachusetts. 

The  flow  of  oil  from  this  lubricator  is  regulated  according  to  the 
temperature  of  the  bearing.  The  cup  A  holds  the  oil,  and  the  stem 
B  ia  »crewe»l  into  the  bearing.  The  screw  G  is  provided  for  the 
purpose  of  cutting  off  and  opening  the  supply  of  oil  ;  the  oil  passes 
though  perforations  in  the  hollow  end  of  the  screw,  and  out  through 


the  v^ve  K.  A  sight  hole  is  provided  at  H.  A  double  strip  of  metal 
F  is  screwed  at  one  end  to  the  bearing  and  the  other  carries  the  valve 
B.  It  follows  that  the  degree  of  heating  of  the  bearing  will  control 
the  opening  and  closing  of  E,  as  the  heat  will  have  the  effect  of  bend- 
ing the  double  strip  of  metal  F.  .Six  claims  are  made  for  the  operation 
of  this  valve  by  the  variation  of  temperature.— No.  .3827.52,  15th 
May  1888. 


RPX:BNT  BRITISH  PATENTS. 

Stsah  Bon.ERS. — J.  W.  Oldrnyd,  fyonilon.—The  object  of  this  in- 
vention is  to  utilidfl  the  heat  which  in  otherwise  ahsorlxjd  by  the  brick 
work.  Inatexl  of  making  the  waMs  of  the  flues  of  brick  work,  the 
inventor  replaces  Uven  by  long  thin  steam  generators,  wliich  are 
oonnecte^l  with  the  main  steam  pipe,  or  with  the  steam  chest  of  the 
boiler.  The  accompanying  fit{ur«  illustrates  an  application  of  this 
method.  A.  A  are  the  steam  Ixjilers  proper,  and  B  their  steam  chests  • 
D  is  the  auxiliary  boiler  or  economiser,  which  is  constructed  of  l«)iler 
pUt«s  I)',  and  strengthened  by  angle  iron  D'.  This  economiser  is 
ooonected  to  the  boilers  by  the  Vihtia  K;  and  the  steam  pipes  C  connect 
the  (team  chcsta,    economiser,  and  main  steam  pipe.     Two   claims  are 


made  for  the  combination  of  the  boilers  A,  steam  chests  B,  steam 
tubes  C,  and  water  pipes  E,  with  the  auxiliary  boiler  D,  which  in 
constructed  as  described. — No.  321G,  2nd  March  1888. 


A  T>  VE  T?.TI  HTi:  IVTE  IN^TS- 


PUBLIC  WORKS  DEPARTMENT. 

REGISTRY  OFFICE  for  Men   of  all  grades 
out  of  employ  is  kept  up  by  the — 

PRINCIPAL, 

THOMASON  COLLEGE, 

(170)  ROORKEE. 


SITUATION  WANTED 

BY  the  undersigned.     Has  worked  on  the  State 
Railway    Surveys    and   on    the    Permanent 
Way.     Holds  an  Overseer's  Certificate  from  the 
Madras  Engineering  College  and  has  Testimonials 
Address— Henry 'W.  WOODS, 

No.  10  Kolanda  Street,  Park  Town,  Madras. 

(185) 


EAST  INDIAN  RAILWAY. 

Public   Auction  Sale. 

SALES  by  public  auction  will  be  held  as  under 
of  scrap,  cast  and  wrought  iron  and  other 
metals,  old  rails  of  sorts  and  sizes,  steel  tyres,  steel 
crossings,  rail  presses,  old  sleepers,  miscellaneous 
firewood,  old  doors  and  windows  of  sorts  and 
sizes,  condemned  fog  tignals,  office  furniture, 
stoneware  pipes  and  stores — 


1. 
2. 
3. 
4. 
5. 
6. 
7. 


October 


Asansol    on  the  24th  September  188. 

Jamalpur  „  27th 

Dinapore  „  1st 

Allahabad  „  4  th 

Cawnpore  „  8th 

Ghiiziabad  „  12th 

Delhi  „  15th 


Terms  cash  before  removal,  and  a  deposit  of 
20  per  cent  to  be  made  at  the  time  of  sale. 

All  lots  to  be  paid  for  and  removed  within 
twenty  days  from  date  of  sale,  failing  which 
ground  rent  will  be  charged  at  the  rate  of  three 
rupees  a  day  for  each  lot,  or  portion  of  a  lot,  re- 
maining on  the  Company's  premises. 

Full  particulars  can  be  had  at  the  stations 
where  the  sales  are  to  be  held,  on  application  to 
the  Storekeepers  at  the  respective  depots,  or  to 
the  Controller  of  Stores,  E.  I.  Ry.,  Calcutta. 

Sale  at  each  place  to  commence  at  8  a.m. 

R.  C.  S.  MACKENZIE, 

Calcutta  ;         \  Acting  Agent. 

Uh  Seinemher  1888./  (186) 
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WANTED 

AN  Estimater  for  the  Office  of  the  Executive  Engineer, 
Tirhut  State  Railway,  Mozufferpore.  Salary 
according  to  qualifications.  None  need  apply  who  has 
not  a  thorough  knowledge  of  estimating  and  taking  out 
quantities  from  drawings, 

J.  M.  MONTAGUE, 
(182)  Executive  Engineer. 

NOW  READY. 

i^  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS    OF 

Seaatlin^s,  HoUed  Iron  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  r.  E.  HILTON,  MEM.  INST.  C.E. 

A  handy  book  with  Litho-diagrams  for  nstimating  and  designing  lapidly- 

Cloth  hound  price  Re,  1-8 

ALL  PUBLISHING  EIGHTS  RESERVED. 

To  be  obtained   of — 

■W.  BALL  &  Oo.,  Govt.  Printers  and  Publishers, 


mm  SANITARY  COMPOUNDS 

Thirty-one  Prize  Medals  and  First-class   Certificates 
Gold  Medal,  International  Exhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single  case  of    illness  occurred  amongst  the  Natire 

Artisans  employed  in  the  Exhibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES' SANITARY  COMPOUNDS. 

Supplied  in  various  sized  Packages  to  suit  the  coiivenience  of  Customers 


Notice. 

TO  CONTRACTORS  AND  OTHERS. 

For  sale  at  the  S.  M.  Railway  Company  Stores 
at  Hubli. 

10  Portable  Engines,  10  H.-P. 

2  Portable  Engines,  12  H.-P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  : 

5  eight-inch  Centrifugal  Pumps,  "  inyincible." 

4  seven-inch  Centrifugal  Pumps,  "invincible." 

16  si.x-inch  Centrifugal  Pumps,  "  Invincible." 

4  four-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-aud-a-half-inch  Contractors'  Pump. 

1  eight-and-a-quarter-inch  Contractors'  Pump. 

1  two-and-a-half-inch  Contractors'  Pump. 
The  Portable  Engines  and  Pumps   have  all  been  in  use,  but  they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,   S.   M.  Railway,   Dharwar,  is   pre- 
pared to  receive  offers  for  any  of  the  above. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  Agent  and  Chief  E.n-gineer. 

(173)  5.  M.  Railway,  Dharwar. 


Poll  Directions  for  use  supplied  with  every  Package- 

if.5.— One  Gallon  of  Jeyes'    Perfect   Purifier  Fluid   wakes  one 
Hundred  Gallons  of  Disinfectant. 

DYCE  NICOL  &  CO., 
(142)  Sole  Agents,  Calcutta. 

A    GREAT    WANT   SUPPLIED. 
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Hegintered  14th  October  1878. 

CYLINDER  OIL. 

TTJENEli,  MORRISOIT  &  Co.,  Caloi,tta, 

Sole  Agents  for  Bengal 


GRMT  WE^STg^RN  HOTE^L, 

[29]  BOMBAY. 

MACHINERY  r'WX      SPINDLE 

CYLINDER  (     j|!  BATCHING 

ENGINE  V.-'  I  •—  LUBRICATING 

Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  ratoe. 


(134) 


KER    DODS    &    Co.,  81,   Clive  Strett. 


E.    T.    (X    BLETsTD 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE~&  CO, 

(b7)      40,  s^rx%.A.:^x>. 


THOMSON  &  MYLNE'S 

PATENT  SUaAROAlTS    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.    RAILWAY ; 

OP  6,  Commepcial  Buildings,  Calcutta. 
(103) 


BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,  Cut-Stone  Contractors  and  Quarrymc 
Mirzapur,  can  supply — 

Flagging       . .  . .  . .  . .     Roofing. 

Pillar  Bases  . .  . .  . ,  . .     Coping, 

And  al'  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 


00  00 


STONEYS  PATENT 
SILENT  SELFOILINC  PUNKAH  WHEEL 
HORIZONTAL  VERTICAL 


(■158) 


LYALL,   MARSHALL  &  CO., 

4,  Clive  Ghat  Street,  Calcutta. 
Depfit— Sulkea,  Calcutta. 


Calcutta  Plumbing  &  Oas  Fitting  EstaMishment. 


TerticalorHorizontAli?;.?        .?  5^*"''  m  any  position,  answer  equally  well  as 
Uoruontal  wheels,  and  run  perfectly  for  years  without  attention. 


(>S4) 


Sol«  Asrents  for  Madras  :- 

SPENCER  &  Co  ,  Mount  Road,  Madras. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Enginter, 
Peopbibtok. 


(108) 


220 


INDIAN  ENGINEERING. 


[September  15,  '88. 


BURRAKUR    IRON     WORKS, 

C&st-iron  Socket  Pip^s,  of  ordinary  dimensions,  coated    with  Dr.    Angus    Smith's   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  ...  .  . 

Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of  water,  with 

faoi'd  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
C&St-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings   of    ordinary     dimensions  coated     with 

Dr.  Angus  Smith's  solution  from 
Cast-irOQ  Fire-bars,  Floor-plates,  Plain  Columns,  ic,  from  ... 
Cast-iron  Railway  Chairs  and  Railway  Sleepers  from  .... 

Cast-iron    Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

Ac,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water  Pipes, 

Axle-boxes,    parts  of  machinery   and    other  castings  of  any  description 


Rs.   4-4  per  cwt. 
5-12 
„     7-0      „    upwards. 
.1     3-8      „ 

At  cheapest  rates. 


Water  lifts 
Ploughs 


from  Rs.   35-0  each,  and  upwards. 
Rs,     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.   3 


At  cheapest  rates. 
45-0  per  ton. 
42-8      „ 
400      „ 


Bemarks. — Special  qaotationg  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 

Orders  to  be  addressed  to  the  .SriT.RiSTKNDEST  from  whom  any  further  particulars  can  be  ascertained.  (181) 

THE  INDIA  RUBBER.  GUTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  Ld., 


GrO"VEK,^I3VIE^T 


CO»TTI«.,A.CTOI£S, 


MANUFACTURERS  OF 

VULCANIZED     INDIA     RUBBER 

VALVES,  SHEET,  BUFFERS,  SPRINGS,  WASHERS,  WHEEL  TYRES,  CORD,  TUBING  &  DOOR  &  CARRIAGE  MATS. 

INDIA    RUBBER    AND     CANVAS    SUC  I  ION    AIMD    DELIVERY    HOSE. 

ASBESTOS   PACKING,   MILL   BOARD,    AND   WASHERS, 

India  Rubber  and  Canvas  Steam  Paching—Itound,  Square,  and  Sheet. 
VULCANIZED     MACHINE     BELTING,     EBONITE     APPLIANCES. 

WATERPROOF    GARMENTS    AND    FABRICS. 

Air  and  Water  Beds,  Cushions,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 

"WOSKS  :-SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTA   BRANCH: 13,    OOVKRNMKNT    PLACE,    EAST 

(168) 


GODOWNS:— DACRE'S  LANE. 
Telegraphic  address— "  SILVERGRAY,"    CALCUTTA. 


COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Ttventy -sixth  Annual  Report  viz.  for  the  year  1887. 


FIUE   DEPARTMENT. 

LIFE  DEPARTMENT. 

Premiami  after  deducting 

Premiums  after  deducting 

Re-inaonncea               ...    £769,265 

0 

0 

Reinsurances                ...     £125,559 

0 

0 

Interest          ...               ...     f  19,612 

0 

0 

Interest  and  Dividends  ...     £  45,649 

0 

0 

Loaaei  after  dedactiag  Re- 

insarances  ..                  ...     £443,587 

0 

0 

Claims  less  Re-insurances,     £  79,229 

0 

0 

£175,118 
£    8,294 


MARINE   DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£138,365    0    0 


..     £  18,545    0    0 

The  Life  Fund  was  increased  durin?  the  year  by  0865,648  and  now  amounts  to  061,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  «hare  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  jf  time,  thereby  in  conjunctfon 
with  the  ample  Funds  affording  ahmlnte  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  3l8t  December  1887  stood  at  £2,613,059. 


(39) 


C .    H .   OG  BOURNE,   Mayiager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

rriHsi:    Fiz.oiyi:    j9li>xji:-.te:i?.a.tio:n". 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections  :— 
J.  H.  Apjohn,  Esq.,  Superintendinc;  Engineer,   Kidderpore  Dock  Works,    says  : — 

"  Mr.  McKennie's  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,   or  only  §rds 
of  the  impurity  allowed  ;  there  can  be  no  question  out  that  it  is  of  very  superior  ({uality." 
Paul  Dejoux,  Esq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 

"  It  is  the  best  fJhooting  Lime  imported  into  Calcutta." 
James  Ki.mber,  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  : — 

"  It  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in  certi- 
fying U>  the  excellent  and  reliable  quality  of  the  Lime." 
0.  A.   Mills,  Esq.,  Executive  Engineer,  P.   W.   D.,  2nd  Calcutta  Division,  says  : — 
The   Ohooting    Lime    manufactured    by  Messrs.   Burn  &  Co.   is   better   than   any  that  can  be   purchased  in  Calcutta.     I  have  used  it  in 
the  construction  of  many  public  buildings  and  have   been  thoroughly  satisfied  witli  it." 

K.B.— Onr  Lime  wm  used  throufirlioTit  all  the  Elver  "Worfcs  of  the  Calcutta  Port  Oommlasloners. 


(179) 
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£ioiicts. 


TheOficeof  Publication  of  IiiBian  «Fiig(iieermg  is  at  the  "Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E  ,  Spence's  Hotel,    Calc^itta. 

It  is  particularly  requested  that  all  letters  mi  business  concern- 
ing subscriptions  and  advertisemmits  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  he  made  payable  to  them. 


Quarterly. 

Es.  4 


Sernts  of  Subscription  : 

Yearly.  Half-yearly. 

[ncludiiig  Postage  in  India        ...  Rs.  12     ...     Es.  7 

Specimen  copy — Free ;  Single  copy — One  Rupee. 
foreign  Subscription.^  should  be  converted  at  current   exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON,— D.  J.  Keymer  &  Co.,  Whitejriar's  Street. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Fark   Place. 

ROME. — LoEscHER  &  Co. 

STRAITS  SE'ITLEMENTS.— "The  Straits  Times,"  Singapore. 

CHINA  AND   JAPAN. — Lane,     Crawford   &  Co.,   ffong-Kong, 

Slianghai,  and  Tolcohama. 
JAVA.— G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA. — Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  filharges  for  JSfdutrtisements. 

Ope  Page.  Half  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Page. 

Rs.  50     ...     Rs.  30     ...     Rs.  18     ...     Es.  10      ...       Rs.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

"Artesian  Borings  in  the  Sunderliunds." 

As  the  issues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhei-e. 

Price  Rs,   2  per  copy Cash. 
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RniND.— At  Gorakhpore,  suddenly,  on  the  11th  inst.,  James 
Rhind,  Locomotive  Superintendent,  Bengal  and  North-Western 
Railway. 
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POSITION  AND  PROSPECTS  OF  CIVIL  ENGINEERS 

IN  THE  PUBLIC  WORKS  DEPARTMENT. 

IL 

It  is  not  safe  to  deny  claims,  the  justice  of  which  has 
been  officially  admitted  in  the  case  of  men  who  have 
the  spending  of  14  millions  sterling  pei-  annum.  The 
inevitable  result  will  be,  in  the  present,  carelessness 
and  laxity  in  supervision  ;  (and  we  may  remark  that 
laxity  to  the  extent  of  3  per  cent,  on  the  Budget  allot- 
ments would  come  to  quite  4  lakhs  per  annum),  and  in 
the  future  a  different  class  of  officers  who  will  pay  them- 
selves what  the  Government  denies  to  those  who  do 
their  duty.  All  this  has  been  admitted  on  these  and 
other  grounds  ever  since  1876,  and  various  schemes 
have  from  time  to  time  been  put  forward,  beginning 
with  the  Close  Committee  appointed  by  Government, 
on  which  the  Civil  element,  though  composing  more 
than  |rds  of  the  Department,  was  unrepresented,  down 
to  the  Public  Service  Commission  of  last  year.  But 
"  while  the  grass  grows  the  steed  starves,"  and  we  trust 
that  the  present  Public  Works  Minister,  will  seriously 
turn  his  attention  to  the  necessities  of  the  case,  as  much 
in  the  interests  of  the  Department  as  the  taxpayer,  by 
reforms  long  delayed  and  urgently  required. 

But  let  us  assure  Sir  Charles  Elliott  that,  increased 
efficiency  and  cheapness  will  not  be  attained  by  dis- 
missing clerks  and  chuprasees — or  by  subsidising  a 
public  organ  to  support  individual  hobbies.  The  whole 
question  must  be  looked  at  from  the  point  of  view  of  a 
la^ge  employer  of  highly  skilled  labor,  and  the  keynote 
of  reform  is  individual  responsibility,  the  setting  of  each 
class  to  do  the  best  work  it  is  fitted  for,  and  entrusting 
it  with  the  necessary  powers. 

We  have  no  hesitation  in  saying  that  any  private 
firm  which  should  endeavour  to  transact  its  business 
as  any  one  Superintending  Engineer  is  compelled  to 
do  his,  would  be  brought  to  ruin  in  six  mouths.  Or 
what  shall  be  said  of  the  wisdom  of  those  who  would 
keep  an  Engineer  who  has  spent  three  years  studying  all 
the  theory  of  his  profession  making  bricks  for  18  years, 
when  a  foreman  brickmaker  on  Rs.  150  to  Rs.  200  per 
month  would  do  the  work  better,  because  more  contentedly. 

Reforms  fall  naturally  into  two  classes : — (A)  Those  of 
Departmental  procedure  ;  (B)  those  of  internal  organiza- 
tion. 

To  take  the  latter  first.  The  first  measure  is  certainly 
the  dismissal  from  all  grades  of  the  service  of  men  who 
are  notoriously  incompetent,  indolent  or  physically  unfit. 
There  are  many  of  these.  Not  perhaps  many  as  imply- 
ing a  large  percentage,  but  probably  about  10  per  cent. 
These  men  would  have  no  just  cause  for  complaint  if 
their  services  were  dispensed  with  on  the  gratuity  or 
pension  due  to  their  length  of  service,  allowing  liberal 
terms  to  the  incapacitated.  The  unfortunate  feature  in 
the  case,  and  the  only  drawback  we  see,  is  that  the  Secre- 
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tariat  thinks  apparently  that  a  straightforward  and  public 
report,  annually  or  half-yearly,  of  an  officer's  services,  and 
the  opinion  his  superiors  have  of  him,  is  detrimental  to 
discipline,  and  consequently  many  men  against  whom  there 
are  bad  "  eonfidentials,"  are  kept  in  the  dark,  year  after 
year,  and  go  on  steadily  deteriorating  when  one  sharp  re- 
pnx)f  at  the  beginning  of  their  career  would  have  saved 
them. 

The  next  necessity  is  one  which  will  cause  the  Finance 
Department  to  lift  its  hands  in  horror.  It  is  nothing  less 
than  the  grant  of  Staff  Corps  sterling  pensions  and  com- 
plete equality  with  the  Military  Engineer.  Neverthless, 
we  must  come  to  this.  The  P.  W.  D.  has  been  ruled  not 
to  belong  to  the  Uncovenanted  Service.  It  has  been 
over  and  over  again  promised  equality  as  between  its 
Military  and  Civil  members,  and  the  expense  involved  in 
this  recommendation  would  bo  repaid  twice  over  in  the 
increased  efficiency  of  a  smaller  and  better  managed 
Department. 

Thirdly,  there  must  be  devised  .some  system  by 
which  highly  trained  men,  appointed  from  England, 
are  no  longer  left  for  years  to  repair  hucha  roads, 
re-plaster  serais,  make  bricks,  and  perform  the  hundred 
petty  duties  of  a  foreman,  and  in  doing  which  the  worth 
rusts  out  of  them.  In  other  words,  Government  must  cease 
providing  razors  to  cut  whetstones.  Whether  this  is  best 
done  by  the  formation  of  a  Provincial  branch  officered 
mainly  by  natives,  statutory  and  actual,  is  at  present  a 
moot  point. 

Fourthly,  it  is  certainly  desirable  to  keep  the  number 
of  officers  in  the  Department  at  a  permanently  lower 
figure  than  at  present ;  and  this  cannot  be  done 
without  a  change  in  the  mode  of  departmental  procedure 
in  the  execution  of  works  to  which  we  have  before 
alluded,  so  as  to  leave  each  Executive  officer  much  more 
time  for  supervision.  In  the  first  place,  the  present 
mode  of  Departmental  procedure  is  terribly  cumbrous  and 
intricate  in  its  detaila 

It  is,  of  course,  absolutely  essential  that  Local  Govern- 
ments (for  local  works)  and  the  Central  Government  (for 
Railways  and  canals)  should  have  the  most  complete  con- 
trol of  expenditure. 

But  once  an  undertaking  is  decided  upon,  and  the 
necessarj'  estimates  have  been  submitted  by  the 
Engineer  entrusted  with  their  preparation,  these  should 
be  criticised  in  comparison  with  the  well-known  cost 
of  similar  works  elsewhere,  and  then  the  fullest  free- 
dom allowed  to  the  officer  deputed  to  carry  them  out. 
He  must  feel  that  his  professional  reputation  and  his 
Departmental  standing  alike  are  involved  in  their  satis- 
factory execution  within  the  estimated  amounts.  The 
English  public,  to  judge  by  recent  Royal  and  Parliament- 
ary Commissions,  has  just  awakened  to  the  fact  that 
duplicate  copies  of  every  letter  written,  counter-signatures 
to  ever}'  petty  item  of  expenditure,  and  a  large  staff  of 
sedentary  officials  does  not  conduce  to  economy,  but 
rather  the  reverse. 

To  take  one  single  item.  It  has  recently  been  ruled 
by  Government  oider  that  no  stores  whatever  of  European 


manufacture  over  the  value  of  Rs.  10  are  to  bo  purchased 
even  by  Engincers-in-Chief  or  Managers  of  Railwaj's.  The 
practical  outcome  of  this,  as  it  affects  work,  is  only  delay, 
for  no  person  can  foresee  his  requirements  of  English  stores 
down  to  such  small  amounts,  and  one  of  three  things  must 
happen  :  either  the  works  are  delayed  while  the  materials 
are  in  transit  and  the  offices  are  corresponding,  or  indents 
are  made  needlessly  large  to  cover  unforeseen  require- 
ments, or  the  rule  is  evaded. 

If  the  India  Office  is  imwilling  (as  doubtless  is  the  case) 
to  relinquish  its  patronage  in  favor  of  accredited  Indian 
agents  to  European  firms,  let  the  functions  of  the  Store 
Department  be  limited  to  the  supply  of  the  large  indents 
for  English  stores,  which  it  is  the  business  of  a  control- 
ling Engineer  to  prepare  at  the  commencement  of  a 
project.  For  small  stores  and  minor  works,  it  is  useless 
and  wasteful  to  hamper  the  Executive  officer  with  a  pro- 
cedure which  no  firm  employing  their  own  money  would 
dream  of  using. 

The  Superintending  Engineer  should  be  permitted  to 
extend  the  same  principle  of  personal  responsibility  to  the 
officers  under  him.  It  should  be  a  primary  duty  with 
each  Executive  Engineer  to  verify  the  estimates  he  is 
called  upon  to  carry  out,  and  to  stand  or  fall  by  them. 
No  great  changes  in  the  administrative  system,  or  in  the 
forms  dear  to  the  Accounts  Department  are  required.  Some 
would  fall  into  desuetude  and  into  the  limbo  of  things 
that  never  would  be  missed,  but  the  majority  would 
remain,  being  less  frequently  filled  up.  An  officer  aware 
that  his  prospects  in  life  depended  upon  his  ability  to 
design'and  carry  out  the  works  entrusted  to  him  efficient- 
ly and  cheaply,  more  than  upon  his  not  transgressing  any 
of  the  thousand  and  one  rules  embodied  in  Codes,  standing 
orders  and  Government  circulars  issued  for  his  guidance, 
would  be  far  more  likely  to  turn  out  good  and  cheap 
work  than  now,  when  he  can  escape  all  blame  if  he  can 
shew  that  he  has  followed  the  Codes. 

Personal  responsibility,  sharp,  clear,  and  well-defined,  is 
the  desideratum ;  fewer  hard  and  fast  rules,  and  less 
uniformity  of  routine  ;  smaller  offices  and  fewer  records — 
but  more  of  the  commercial  and  commonsense  spirit 
which  perceives  that  under  a  system  of  trust  in  well-bred 
and  well-educated  professional  men  there  will  here  and 
there  be  losses  which  perhaps  may  not  occur  under  the 
present  system,  but  which  are  far  out-weighed  by  the 
saving  in  time,  money  and  efficiency,  due  to  the  full  and 
useful  employment  of  the  large  majority.  It  is  this  spirit, 
which  looks  to  large  results,  not  to  small  risks,  which  has 
brought,  and  still  maintains,  more  than  half  the  foreign 
trade  of  the  world  under  our  flag.  The  two  systems  are 
in  the  economics  of  their  working  not  unlike  Cash  and 
Credit. 


TiiK  death  of  Richard  Anthony  Proctor,  the  astronomer,  is 
aiirioiuiced. 

TiiK  l)ighest  i-ailway  in  tlie  United  States  is  the  Denver  and 
Rio  Grande,  the  Marshall  Pass  on  which  is  10,852ft  above  sea 
level. 

It  has  l)een  decided  that  the  terms  of  jiayment  for  cadres 
at  the  Royal  Military  Academy  and  Royal  Military  College  wlio 
are  sons  of  private  gentlemen  shall  be  £160  a  year  instead  of 
£125  as  heretofore. 
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FAS  EST  ET  AB  HOSTIS   DOCERI. 
I. 

Between    agricultural    and    trade  depressions,     and 
ever   increasing  inroads  and   pressures     of  competition, 
England's     social     and     economic       condition       as    a 
nation  is  lacking   in  cheerful  aspects      Trade  is  worse 
than    dull.      Manufacturers,     unable   to    find    profitable 
markets    for   their  wares,   have  all   but   stopped  manu- 
facturing;    have — il     la    ftiode     the     Government      of 
India,  when  it  is  seized  with  one  of  its  periodical  scares 
about  national  bankruptcy,  gone  in  for  reductions  of  estab- 
lishment.    Only  their  reductions  are  real,  and  sweeping, 
more  concerned  to  save  pence  and  pounds  than  with  white- 
wash, and  dissolving  views  that  won't  wash.  Most  of  them 
have  dismissed  their  employes  wholesale,  retaining  only  a 
few  hands  about  their  factories — nam  he  waste,  as  an  appro- 
priate Hindustani    idiom   hath    it,    than    for  any  more 
sufficient    reason.     The    dismissed    workmen,    delighted 
with    such    an   irreproachable  justification    for  idleness, 
made  the   most   of  their  ensuing  good  time,  spent  best 
part    of    it   in  pot-houses    until    the   strain    on    Trades 
Union   Benefit  Funds  had  well  nigh  exhausted   Trades 
Union  Treasuries.     They  then  began   to  think   that  they 
were  hardly  used,  and  lots  of  them  wandered  from  the 
provinces  to  London,  to  swell  the  already  swollen  ranks  of 
the  disaffected   there,  and  agitate   for  work  and  wages. 
The   story  of  their   mass    meetings   in    the   Parks  and 
Trafalgar  Square,  of  their   traffic-obstructing  street  pro- 
cessions, of  their  defiances  of  law  and   conflicts  with  the 
Metropolitan   Police,  of  the  apprehension  they  established 
within  respectability's  borders,  is    written   in  the    news- 
paper and  records  of  the  period  !     A  shadow  story  of  com- 
munist chaos   threatening  the  high  places  of  society,  and 
frightening    the  middle    places  into    extemporization    of 
special  constabularism  and  delirious  appeals   to  the  Home 
Secretary  for  protection.     When  public  opinion  arraigned 
the  manufacturers  for  their  share  in  the  causation  of  this 
factiousness,  they   made    an.swer   that  they    were    being 
undersold  to  a  melancholy  extent  by   German  and  French 
rivals  ;  and  to  a  far  greater  extent  by  the  cheap  outputs 
of  American    factories.     That    was   and    remains   a   fact, 
accounting    for    which    is  easy. 

Workmen  educated  to  handicrafts  in  the  United 
States  are,  by  virtue  of  that  education,  free-handed, 
quick-witted,  skilled  artificers.  Uneducated  workmen 
in  the  British  isles  arc,  for  lack  of  such  intelligent 
training,  comparatively  speaking,  wanting  in  supple- 
ness of  thumb  and  fingers,  in  quickness  of  appre- 
hension, in  perfection  of  mechanical  skill  from  such  consti- 
tuent elements  educed.  They  are  held  too  much  in 
bondage  by  obsolete  methods  and  antiquated  designs 
to  be  successful  in  competition  with  modern  applications 
of  science  and  art  to  handicrafts.  Overtaken  by  the 
Nemesis  of  disregard  for  these  they  have  been  pushed 
to  the  wall.  They  are  as  unable  as  they  are  unwilling 
to  see  their  present  situation  in  that  light,  and  in  spite 
■of  trade  depression  they  want  to  be  paid  as  high  wages 
as  they  were  equitably  earning  ii\  the  early  days  of  the 
Free  Trade  Evangel,  when  England  was  Euro))e's  empo- 


rium for  manufactures,  and  Continental  nations  were 
content  to  let  England  have  undisputed  monopoly  of 
most  of  them.  It  was  a  condition  uneconomic,  quite  too 
"  too  too,"  too  millenial  in  its  assumptions,  too  good  to 
last — an  inflation  abnormal  and  fortuitous,  foundation- 
less,  and  uninsured.  Development  of  Continental  Railway 
systems  gave  it  a  first  shrewd  push  on  the  road  to  collapse  ; 
fidelity  to  free  trade  dogmas  insidiously  helped  to  give  im- 
petus to  the  push.  Conferring  all  the  bounties  of  a  free 
trade  gospel  on  unbelievers  who  gave  nothing  in  return 
has  done  much  injury  to  British  trade  ;  but  the  British 
workman's  stolid  refusal  to  learn  the  lessons  of  the  new 
industrial  era  has  done  far  more.  Wherefore,  from  him 
trade  dominion  has  been  taken,  and  given  to  plodding 
Germans  and  'cute  Yankees,  and  we  find  the  patriotic 
Gladstone  admitting  the  superiority  of  an  American  axe 
over  an  English  axe  for  those  tree  felling  purposes  that 
are  the  business  of  the  ex-Premier's  life. 

America  has  of  its  own  motion,  partly  by  its  repudia- 
tion of  Free  Trade  dogmas,  but  mainly  because  of  the 
attention  it  has  paid  to  practical,  technical,  handicraft 
education  secured  all  the  advantages  pertaining  to  the 
state  of  what  international  treaties  style  "  the  most 
favoured  nation  "  without,  as  English  Chancellors  of  the 
Exchequer  do,  giving  everything  for  nothing,  and  allowing 
the  contracted  for  reciprocity  to  remain  all  on  one  side. 
America  owes  some  of  its  prosperity  to  repudiation  of  free 
trade  one-sidedness  ;  but  far  more  to  the  practical  teaching 
given,  at  its  educational  institutes  to  embryo  workmen, 
when  they  are  in  statu,  pupillari  supple-fingered, 
and  ductile-minded.  It  is  true  that  Harvard  and 
Yale,  the  two  colleges  that  loom  biggest  on  the 
trans-Atlantic  horizon,  do  but  little  to  encourage  practi- 
cality. But  they  are  antiquated,  out  of  count  in  the 
new  era,  althoiigh,  like  our  English  Oxford  and 
Cambridge,  they  have  their  educational  function  of 
a  different  pattern  and  do  justice  to  it. 

The  new  State  Colleges  order  their  affidrs  differently, 
attaching  great  importance  to  technical  instruction  and 
practicality.  In  1862  Congress  passed  an  Act,  by  virtue  of 
which  any  State  desirous  of  having  a  College  of  Agricul- 
ture and  Mechanic  Arts  was  given  a  certain  portion  of 
State  laud  as  a  nucleus  for  realization  of  its  aspirations. 
No  stinted  valueless  portion  either.  Support  was  contem- 
plated as  well  as  a  building  site  where  growth  of  brick- 
work was  to  supplant  grovvth  of  breadstiiffs.  On  one 
application  being  made,  the  University  of  California 
obtained  a  grant  of  150,000  acres — good  wheat  land  all. 
From  these  acres  and  a  supplement  of  handsome  contri- 
butions from  Californians  have  been  evolved,  in  connec- 
tion with  the  Univeisity,  Colleges  of  Civil  Engineering, 
Mechanics,  Mining,  Chemistry — Practicality. 

At  a  late  meeting  of  the  (American)  National  Educa- 
tion Society,  a  Californian  delegate  said  of  these  in  their 
collective  strength,  that  he  believed  they  branched 
outwards  and  downwards,  and  in  their  issues  got  nearer 
the  people's  industrial  interests  than  unpractically  con- 
ducted educational  head  centres  can.  From  its  Agricultur- 
al Department  bulletinsare gratuitously  distributed, giving 
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the  results  of  scientific  investigation  and  practical  ex- 
periment as  to  matters  of  direct,  practical  value  and 
importance  to  farmers,  fruit-growers,  and  vineyard 
proprietors.  In  this  connection  the  aforesaid  Cali- 
fomian  delegate  remarked  : — 

The  wine  interests,  now  assuming  such  vast  propor- 
tions in  California,  are  not  forgotten,  and  the  University 
has  a  large  fermenting  cellar  and  all  necessary  appliances 
for  thorough,  intelligent,  practical  work,  as  well  as 
scientific  investigation  and  experiment.  Some  splendid  and 
very  successful  experimental  work  is  being  done  there  also, 
in  the  direction  of  determining  the  character  and  values 
of  ores  by  the  use  of  the  microscope.  Indeed,  in  the 
department  of  mineralogy  and  metallurgy,  I  have  been 
told  by  those  who  were  in  position  to  be  thoroughly 
informed  on  the  subject,  that  very  few  institutions 
anywhere  are  better  equipped  than  our  University.  In 
addition  to  other  large  collections,  those  of  the  State 
Geological  Survey,  which  cost  the  State  Government 
hundreds  of  thousands  of  dollars,  are  now  the  property 
of  the  institution.  I  do  not  mean  that  it  is  rich  simply 
in  case  specimens,  but  in  hand  specimens  for  manipu- 
lation by  the  students  as  well.  Moreover,  there  is  a  fully 
equipped  assay  office,  and  a  department,  with  all  the 
mechanical  appliances  of  mining,  such  as  a  quartz  mill, 
crushers,  concentrators,  &c.,  where  the  student  can  see 
practical  work  carried  on  in  the  bencficiation  of  ores. 
Without  detailing  the  practical  work  done  in  the 
Mechanical  Arts  College,  or  the  Fine  Art  Gallery,  the  gift 
of  Henry  D.  Bacon,  or  more  than  naming  the  library, 
enriched  by  gifts  by  many  generous  givers — indeed, 
in  a  word,  without  elaborating  further,  I  repeat  that 
the  people  of  our  State  feel,  that  in  the  University  of 
California  they  have,  not  only  a  place  for  their  young 
men  and  women  to  go  to  for  instruction  in  any  branch 
of  human  knowledge,  but  that  they  themselves,  from 
day  to  day,  at  their  homes  and  in  their  business,  can 
share  in  its  advantages,  nnd  enjoy  its  blessings.  With- 
out at  all  yielding  any  of  its  strength  or  its  dignity, 
it  is  made,  essentially,  a  University  of  and  for  the 
people. 

Almost  all  academical  institutions  in  the  States 
have  scientific  collections  of  one  sort  or  another,  and 
more  or  less  completeness.  American  citizens  have 
been  able  to  see  what  few  English  educationalists  have 
had  faculty  for  seeing — to  wit,  that  in  the  acquisition  of 
knowledge  words  were  never  intended  to  take  the  place 
of  things.  When  things,  actualities  are  valued  more 
than  verbiage,  the  germinating  youthful  mind  becomes 
conscious  of  knowledge,  and  of  obtaining  it  by  its  own 
efforts.  Under  a  system  of  objective  teaching,  the 
learner  is  brought  in  direct  contact  with  whatever  he  is 
to  know.  In  addition  to  objective  study  of  "  things," 
drawing  is  recommended  as  being  specially  adapted  to 
training  of  eye  and  hand  to  skill  and  perspicuous  useful- 
ness. It  is  the  language  of  form  and  may,  on  occasion, 
take  precedence  of  speech,  or  writing,  as  an  emphatic 
mode  of  expressing  ideas.  In  short,  it  has  the  supreme 
merit  of  practicality. 


THE  ADMINISTRATION  OF  PERAK,  1887. 

Thirteen  years  ago  few  persons,  even  in  India,  were 
aware  of  the  existence  of  the  native  State  of  Porak  in 
the  Malayan  Peninsula,  until  the  murder  of  Mr.  Birch 
a  representative  of  the  British  Government,  brought  it 
into  prominent  notice  towards  the  autumn  of  1875,  when 
a  punitive  expedition  was  sent  against  the  reigning 
Sultan,  and  the  State  came  under  British  Protectorate. 
The  territory  of  Perak,  which  lies  on  the  west  coast  of  a 
tongue  of  land,  stretching  nearly  to  the  Equator,  contains 
mineral  deposits,  especially  tin,  exceeding  in  richness 
those  of  any  other  country  in  the  East. 

Some  years  back  Lanlt,  the  subsidiary  district 
of  Perak,  was  administered  by  an  enterprising  man 
appointed  by  the  then  Sultan,  who  had  made  a  fortune 
from  the  revenues  of  its  tin-mines.  Since  his  death 
and  the  succession  of  his  son,  all  control  over  the  Chinese 
was  lost ;  they  split  into  two  rival  factions,  a  series  of 
disturbances  took  place  and  subsequent  piracies,  which 
led  finally  to  the  necessity  for  British  interference,  as  the 
disaffection  was  spreading  to  Penang,  Singapore  and 
Malacca.  The  usual  nostrum  of  appointing  Residents 
and  Assistant  Residents  to  the  Court  of  the  Sultan  to 
uphold  his  power  and  help  him  in  preserving  peace  in 
his  dominions,  proved  abortive ;  the  treachery  of  the 
Sultan  and  his  Chiefs  culminated  in  the  murder  of  Mr. 
Birch,  followed  by  a  miniature  war  and  the  establishment 
of  a  British  Protectoi'ate. 

Colonel  McNair,  in  his  valuable  work,  "  Perak  and  the 
Malays,  "  describes  the  country  as  "  so  mild  in  climate,  so 
luxuriant  in  vegetation,  so  regular  in  the  succession  of 
refreshing  rains,  so  unvisited  by  storms  that  prevail  in  the 
East." 

The  geological  formation  of  the  Peninsula  is  de- 
scribed as  granitic,  overlaid  most  generally  by  sandstone, 
and  frequently  also  by  laterite  or  cellular  clay  ironstone, 
and  to  the  north  by  limestone.  The  prevailing  metals 
are  iron,  tin,  and  gold.  Iron  ores  are  found  everywhere 
and  in  all  parts  where  it  is  sought.  All  the  tin  ore  hereto- 
fore worked  has  been  found  in  the  alluvian  or  detritus 
of  ancient  mountains — what  is  called  in  mining  language 
"  stream  works  " — obtained  by  washing  the  soil  in  the 
same  manner  as,  for  the  most  part,  gold  in  Australia  and 
California.  During  the  last  few  years  what  British  capi- 
tal and  energy,  with  the  appliances  of  modern  machinery, 
have  done  to  develope  the  industiy,  which  promises  in  the 
course  of  time  to  surpass  the  production  of  any  other 
part  of  the  known  world,  will  best  appear  from  a  Report 
on  the  State  of  Perak  for  the  year  1887,  compiled  by  Sir 
Hugh  Low,  H.  B.  M.'s   Resident,  Perak. 

I  The  Revenue  for  the  year  amounted  to  $1,827,476, 
8he\ving  an  excess  of  $140,702  on  the  estimate 
($1,686,774)  and  an  increase  of  $139,200  on  the 
amount  collected  in  the  previous  year.  The  expen- 
diture for  the  year  having  amounted  to  $1,550,489, 
the  receipts  were  in  excess  of  payments  by  $276,987. 
In  this  respect  the  Government  of  India  might  well 
profit  by  the  example  of  the   Financier  at  Perak,  as  our 
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estimates  of   receipts  invariably  exceed  the   amount  ac- 
tually received,  and  in  the  matter  of  expenditure,  they   as 
regularly  fall   short.     Under   the  head   of  Revenue  the 
receipts  from  the  rent  of  Mining  Lands  Kwala  Kangsa 
was   S549   below    the   estimate  ;     while    Larftt,    Lower 
Perak    (Batang     Padang)    and   Kinta    exceeded    them. 
The  last  by  the  large  sum  of  S4,155.  The   excess  in    the 
Customs'  collections  is  due  mainly  to  the  larger  amounts 
received  as  duty  on  tin  and    charcoal.   The  exceptionally 
high  price  of  tin  during  the  last  half  of  1887  greatly  sti- 
mulated its  production.     There  has  been  a  steady  progres- 
sive  increase   in   this   direction  for  some  years  past,  from 
88,143  pks  in  1880  to  217,94.5  pks  in  1887.     The  income 
from  Port  and  Harbour  dues  shews  an  increase  of  $19,078 
as  compared  with  1886.     This  is  due  to  the  larger  number 
of  ships   and  boats    which  frequented   both   Larut  and 
Lower   Perak,  especially   the   small   ports   of  the  former 
district.     In  Postal  and  Telegraph  accounts  there  was  an 
excess  of  receipts  upon  expenditure  of  $1,225,   shewing 
an  increase  in   the   receipts  as  compared   with   1886   of 
S2,092.     There  was  a  deficiency  of  $4,923  on  the  work 
proposed  to  be  done  in  the  Public  Works  Workshop.     The 
total  expenditure,  as  we  have    said  above,  amounts    to 
•SI, 550,489,  against   an   estimate  of  $1,683,056,  shewing 
a  saving  of  $432,567,  and  an  increase   over  the  expen- 
diture   of  the    previous  year   of   $85,164.     In    salaries 
and   allowances  to   native   Chiefs,    there   was   expended 
a   sum  of    $103,884,     being     an     increase    of    $27,620 
over  the  expenditure  of  1886.     The   large  increase  was 
incurred  to  provide  additions  to  the  income  of  His  High- 
ness the  Sultan,  the  Raja  Muda  and  other  Chiefs.     The 
provision    for    paying  the  tithe  on   tin  to  the  Chiefs   of 
Kwala  Kangsa  and  Kinta  had  been  much  under-estimated. 
In    education    there    was  a  saving  of  $5,137,   estimated 
$6,590,    actual   $1,452,   increase  on  previous   year    $24. 
The  estimate  provided  $4,320  for  the  education   of  young 
Rajas,  but  as   the  late   Sultan  could  not  be    induced  to 
take    any    interest    in    the  project  it  fell  to  the  ground. 
The  actual   amount    expended   on    Government   vessels, 
was    $9,049,    out    of    an    estimate    of   $8,100;     there 
was  a  decrease   on   1886  of   ^25,235,  owing  to   the  pur- 
chase    of    a   vessel    called     the     Menct,    in    that  year. 
Under    the    head  of  Works     and    Buildings    $195,938 
were     expended     out    of     an    estimate     of    $261,704 
shewing  a  decrease,   compared  with   1886,    of  $26,290. 
Under  Roads  and  Bridges  there  were   spent  $  328,287, 
the     estimates    having    been     $394,220,     increase     on 
the     previous    year    $14,401.      The     item     of    special 
payments     includes     $6,115     for     the      celebration    of 
H.  M's  Jubilee ;  installation  of  H.  H.    the  late   Sultan 
$3,056  ;   Sultan    of  Perak 's   contribution  to  the  Imperial 
Institute  $6,400,  &c.     With  a  view   to  the  protection  of 
valuable  timber  destroyed  by  charcoal   burners,  a  furnace 
called  the  "  Ralow  Tongka,"  in  which    the  tin   ore  can 
be    reduced    by    the    use  of  ordinary   firewood,   was  or- 
dered  to    be    generally  used  throughout  the  State.     As 
we  have   already  exceeded  the  limits  which  we  had  pre- 
scribed  to  ourselves    for  this  article,  we  shall  resume  our 
remarks  in  our  next  issuo. 


Ilates  nnb  Conmieuts. 

The  Madras  High  Court. — Government  have  accept- 
ed rough  plans  and  estimates,  amounting  to  nine  and 
half  lakhs  of  rupees,  for  the  construction  of  the  new 
High  Court  buildings,  which  is  to  be  proceeded  with  im- 
mediately. 

The  Trichinopoly  W^ater-Supply. — The  Madras  Go- 
vernment has  approved  generally  of  the  outlines  of  a 
water-supply  scheme,  to  cost  2|  lakhs,  proposed  for 
Trichinopoly  by  the  Collector  and  the  Municipal  Council 
of  Trichinopoly. 

Horbury's  Patent  Latrines. — The  Chief  Engineer, 
Public  Works  Department,  Madras,  considers  that  Hor- 
bury's latrine  must  be  condemned.  He  says : — "  It  is 
certainly  too  hot  for  use  in  the  plains,  even  if  the 
arrangements  were  good ;  but  these  the  Executive 
Engineers  who  have  put  them  up  consider  objectionable.  " 

Lord  Reay. — The  following  excerpt  may  afford  some 
explanation  of  the  vagaries  referred  to  in  our  remarks 
on  the  Bombay  P.  W.  D.  in  last  issue.  "  The  truth 
is — and  the  truth  is  nowhere  more  openly  told  than  in 
Bombay  itself — that  its  Governor  is  a  well-meaning 
muddler — a  theoretically  clever  but  practically  dull  man." 

Public  Works  at  Indore. — His  Highness  the  Maha- 
rajah Holkar  has  allotted  Rs.  50,000  for  a  new  building 
to  accommodate  the  civil  and  criminal  courts,  near  the 
railway  station,  opposite  to  the  cotton  mills.  The 
foundation-stone  will  be  laid  during  the  Dussera  festival. 
The  construction  of  public  roads  in  Rampura  and  Nimad 
districts  has  also  been  sanctioned  at  a  heavy  cost. 

Rules  for  Prospecting  and  Mining  for  Gold  and 
other  Metals  and  precious  Stones. — The  Proceedings 
of  the  Board  of  Revenue  in  regard  to  the  rules  in  force 
for  prospecting  and  for  mining  for  (1)  gold,  for  (2)  other 
metals,  and  for  (3)  diamonds  and  precious  stones,  stating 
that  they  do  not  think  that  any  modifications  are  called 
for  in  the  Rules  now  in  force,  is  endorsed  by  the  Madras 
Government. 

A  New  Cable  Project. — The  laying  of  a  cable 
between  Vancouver,  Hawaii,  the  Fanning  and  Fiji  Islands, 
New  Zealand,  and  Australia  is  in  contemplation.  The 
total  distance  to  be  conveyed  by  cable  is  6,800  miles,  but 
the  longest  single  stretch  of  submarine  cable  is  not  to  be 
over  2,000  miles.  The  project,  it  is  reported,  has  received 
the  hearty  approval  of  all  the  colonists,  who  are  anxious 
for  the  prompt  laying  of  the  cable. 

Bengal  Coal  on  the  Burma  Railways. — The 
Manager  of  the  Burma  State  Railway  has  taken  a  tip 
from  the  Irrawaddy  Flotilla  Company  who  are  gradually 
giving  up  burning  European  coal,  and  substituting  Bengal 
coal.  The  Railway  has  accordingly  indented  for  a  couple 
of  thousand  tons  of  Bengal  coal  which  can  be  landed  at 
Rangoon  at  Rs.  15-10  per  ton,  while  the  European  article 
is  sold  there  at  Rs.  26  per  ton. 

Deoghur  Railway. — The  report  of  the  managing 
agents  for  the  first  half  of  this  year  shews  that  the 
receipts  were  Rs.  13,324  and  the  expenditure  Rs.  7,010, 
leaving  a  profit  of  Rs.  6,314,  which  admits  of  a  dividend 
at  the  rate  of  4  per  cent,  per  annum  being  declared,  and 
Rs.  814  being  canied  forward.  The  line  has  been  well 
maintained,  and  is  in  good  order  throughout,  and  the 
paasenger  traffic  shews  a  satisfactory  increase. 
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Expenditure  on  iRRir.Anov  Works,  Madras,  1887- 
88. — The  toUl  expenditure  from  Imperial  funds  anionnt- 
ed  to  Rs.  23,75,821  and  that  from  Provincial  funds  to 
R^  26,23,377,  the  final  grants  being  Rs.  24,45,061  and 
Rs.  27,10,000  respectively,  283  per.  cent,  of  the  grant 
lapsed  under  Imperial  and  320  per  cent,  under  Pro- 
vincial, the  total  lapse  being  302  per  cent,  on  the  whole 
grant  against  770  per  cent,  in  the  previous  year. 

The  Indian  Gold  Mines. — The  following  are  the 
results  of  the  crushings  of  the  Mysore  mines  during 
August — Mysore  crushed  1,504  tons  which  yield  1,350 
ounces  of  gold.  Nund^droog  crushed  390  tons  for  580 
ounces.  Ooregum  crushed  255  tons  for  533  ounces.  The 
Consolilated  crushed  325  tons  for  200  ounces.  Balaghat 
crushed  115  tons  for  227  ounces.  Mysore  also  obtained 
87  ounces  of  gold  from  370  tons  of  concentrated  tailings. 

Bezwada  Workshops. — The  Papers  exhibiting  the 
financial  results  of  the  Bezwada  Workshops  for  1887-88 
shew  that  the  net  profit  for  the  year  is  Rs.  1,043-3-6, 
against  Rs.  411-1-11  in  the  previous  year,  and  is  due  to 
the  value  of  outslabs  disposed  of,  which  brought  in  a 
fconsiderable  profit,  instead  of  loss  as  in  the  previous  year ; 
these  outslabs  being  now  in  demand  for  roofing  out- 
houses in  the  new  town.  The  value  of  work  done  during 
the  year  exceeded  half  a  lakh  of  rupees. 

PROGRES.S  IN  Hongkong. — Civilisation,  as  well 
ss  building,  is  making  rapid  strides  at  the  Peak  ;  which 
has  now  got  a  Lock-up,  a  Church,  a  Bell,  a  Tramway,  a 
Hotel,  a  Club  (in  embryo).  During  the  past  seven  years 
the  Colony  has  got  a  Breakwater,  a  Dredger,  a  Dam,  an 
Aqueduct  (which  also  gives  a  fine  road),  a  Tramway,  a 
new  Dock,  a  good  Hospital,  a  new  Bank  Building,  Forti- 
fications, New  Wharves,  a  Reclamation  Scheme  and 
JJ^ew  Praya,  a  light  on  the  Gap  Rock  and  steamers  on  the 
West  River. 

Employment  of  Government  Servants.— The  Go- 
vernment of  India  have  finally  sot  at  rest  the  vexed  ques- 
tion whether  a  servant  of  Government  can  take  furlough 
and  then  accept  service  under  another  employer  in  India. 
The  decision  is  that  this  cannot  be  done  without  the 
special  sanction  of  the  Government  of  India  in  each 
particular  case,  and  that  if,  for  special  reasons,  such  sanc- 
tion should  be  accorded,  the  oflScer  in  question  must  resign 
all  claims  to  leave  or  furlough  allowance  as  long  as  his 
private  enjployment  lasts. 

Phono-Stenography. — As  a  great  controversy  is  now 
being  raised  between  the  advocates  of  Pitman's  Phono- 
cism  and  Phono-Stenography,  the  lithographic  pamphlet 
issued  by  A.  I''.  B.  at  the  Spectator  Press,  Bangalore,  will 
be  deemed  germaine  to  the  matter,  its  merits  having 
been  already  dl.scu.s.sed  in  these  pages.  Considering  that 
the  author  is  fighting  an  up-hill  battle  against  Messrs. 
Pitman  &  Co.,  with  their  rich  vested  interests  of  40  years, 
while  he  is  poor  and  unknown,  he  should  elicit  sympathy, 
or  at  least  receive  a  fair  trial. 

South  Indian  Railway.— The  Government  of  India 
have  sanctioned  the  transmission  to  England  of  an  indent 
for  either  25  ordinary  third-class  carriages,  estimated  to 
cost  Rs.  62,500,  or  12  third-class  carriages  on  bogies  with 
fi^mes,  38  feet  in  length,  estimated  to  cost  R.s.  57,000, 
required  to  meet  the  additional  passenger-traffic  on 
special  occasions.  But  we  are  not  told  which  of  the 
alternate  estimates  has  been  aflopted,  but  we  are  disposed 
to  think  the  "  bogies,"  as  the  Coasulting  Engineer  is  in 
favor  of  this  class  of  vehicle. 


Madras  College  of  Engineering. — In  his  Proceed- 
ings on  the  last  Annual  Report  on  the  Engineering  Col- 
lege, the  Director  of  Public  Instruction  remarks : — "  The 
results  of  the  College  for  the  past  year  have  been  far  from 
satisfactory,  but  it  is  hoped  that  the  re-organization  of 
the  institution  will  mark  a  new  era  in  its  history,  and 
that  with  the  additional  staff  of  Professors  and  its  ex- 
tended scope,  and  improved  methods  of  operation,  it  will 
yet  play  an  important  part  in  the  promotion  of  technical 
education  in  general  and  of  Engineering  in  particular. 

TuNGABHADRA  IRRIGATION. — There  are  eight  anicuts 
across  this  river  from  which  channels  are  led  for  irriga- 
tion. The  eight  channels  have  a  total  length  of  about  102 
miles ;  they  are  very  tortuous,  and  there  are  numerous 
sluices.  Most  of  them  have  no  means  whatever  of  re- 
gulation, and  many  are  open  cuts,  and  generally  it  may 
be  said  they  are  in  bad  order.  In  their  present  state 
it  is  impossible  to  regulate  them  in  any  satisfactory  way. 
The  three  upper  channels  have  head  sluices,  the  others 
open  heads,  but  it  is  said  these  head  sluices  are  not 
worked  properly. 

A  Sanitary  Want. — The  Jankuli  Khal  and  other  im- 
pediments in  the  way  of  irrigating  the  Midnapore 
District  are  local  improvements  which  fall  within  the 
scope  of  the  recent  Resolution  of  the  Government 
of  India  on  Sanitation.  This  is  a  subject  about 
which  applications  have  been  made  to  the  local  Govern- 
ment from  time  to  time,  but  no  notice  seems  to 
have  been  taken  of  the  representations  of  the  people. 
Their  grievances  remain  unredressed,  but  it  is  to  be 
hoped  the  visit  of  the  Lieutenant-Governor  to  Midnapore 
will  result  in  some  good  being  done  to  the  parts  afifected 
by  the  inundation. 

A  Trade  Catalogue. — We  have  on  a  previous  occasion 
referred  to  Messrs.  P.  Orr  and  Sons'  specialities.  The 
new  catalogue  of  the  same  firm  printed  at  the  Lawrence 
Asylum  Press  at  Madras  is.  a  credit  to  Indian  printing. 
The  illustrated  description  of  the  Weldon  Range  Finder, 
and  of  the  Pedometer  and  Passometer  on  page  14  are 
worthy  of  the  attention  of  the  Profession.  The  "  Re- 
fractometer  described  on  page  15  is  a  scientific  novelty, 
the  value  of  which  will  be  recognised  both  by  the 
oculist  and  the  optician.  Among  other  good  things  we 
find  the  D.  P.  W.  lantern  too  well-known  by  Engineers 
as  the  best  lamps  for  the  camp  ever  invented. 

Punjab  Municipalities  :  A  Compari.son. — Lahore 
seems  to  be  gradually  dropping  out  of  its  position  as  Capital 
of  the  Punjab,  as  much  owing  to  the  supineness,  in- 
difference and  ignorance  of  its  Municipality,  as  any  other 
causes,  while  on  the  other  hand,  Pindi  and  Amritsar  are 
running  it  close  in  that  respect,  mainly  owing  to  the  gq- 
aheadness  of  their  Municipalties,  piloted  by  two  such 
energetic  and  practical  Secretaries  as  Mr.  Judd  and  Mr. 
Nicholl.  We  learn  now  that  it  is  contemplated  to  light 
the  whole  of  Pindi  with  gas,  and  that  a  sum  of  money 
has  been  voted  to  the  Gas  Engineer  of  Bombay  to  draw 
up   plans  and  estimates  for  a  feasible  scheme. 

The  Shone  Sy.stem  of  Drainage. — The  Sind  Gazette 
says  there  can  be  no  doubt  that  Kar.achi  is  badly  in  need 
of  a  thorough  system  of  drainage,  since  the  introduction 
of  the  Mulleer  water.  Our  conten)porary  hears  that  Mr. 
Ault  intends  giving  Karachi  a  visit  in  connection  with 
the  Shone  system  of  drainage,  when  it  hopes  he  will 
explain  the  system  to  the  Municipality,  and  that  they 
will  come  to   some   conclusion  as  to  the  desirability  of 
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otherwise  introducing  an  efficient  system  into  Karachi. 
Rangoon  will  probably  be  the  first  Eastern  seaport  to 
introduce  the  Shone  system,  which  will  probably  be  in 
working  order  by  1890,  and  we  trust  will  prove  as  success- 
ful as  it  has  been  in  England. 

West  Coast  Canals. — The  Travancore  State  is  now 
improving  the  canals  between  Quilon  and  the  Cochin 
frontier,  and  comtemplates  steam  communication  over 
this  portion  of  the  back-waters  and  canals,  at  an  early 
date,  and  if  the  British  and  Cochin  authorities  improve  the 
canal  between  Kampadanam  and  the  Trichoor  lake,  it 
seems  probable  that  a  Railway  line  to  connect  the  canals 
with  the  Madras  line,  is  likely  to  be  directly  remuner- 
ative. It  is  advocated  that  a  line  of  the  same  gauge 
as  the  Madras  line,  and  arrangements  be  made  with  the 
Madras  Railway  Company  to  run  their  stock  upon  it, 
even  though  the  branch  be  constructed  by  the  Cochin 
State,  and  by  the  Cochin  Engineers. 

Irrigation  Operations  in  Bengal  for  Rabi,  1887- 
88. — The  area  irrigated  during  the  rabi  season  of  1887-88 
was  61,653  acres  against  49,381  acres  in  1886-87,  shewing 
an  increase  of  24'8  per  cent.  In  Midnapore  no  canal 
irrigation  of  rabi  takes  place  owing  to  the  insufficiency 
of  the  water-supply  during  the  rabi  season.  In  this 
district,  as  in  Hooghly,  Cuttack  and  Balasore,  the  area 
under  rabi  cultivation  is  insignificant.  The  increase 
occurs  almost  entirely  in  the  districts  irrigated  by  the 
Sone  cabals,  the  return  from  Gya  alone  shewing  a  trifling 
decrease.  The  Sarun  canals  also  shew  an  improvement. 
These  better  results  were  due  to  the  short  rainfall  in 
the  four  Behar  districts  where  irrigation  takes  place. 

The  0.  and  R.  Railway. — It  is  announced  that  the 
fate  of  the  officers  of  the  0.  and  R.  Railway,  on  its  be- 
coming a  State  Railway,  has  at  last  been  decided.  Go- 
vernment have  offered  the  following  officers  appoint- 
ments : — Mr.  Sydney  Hartwell,  as  Traffic  Superintendent 
of  the  Railway ;  Mr.  Muirhead,  as  Assistant  Traffic  Su- 
perintendent;  Mr.  F.  G.  T.  Walton,  CLE.,  Resident 
Engineer,  Benares ;  Messrs.  Rogers  and  Sim,  Assistant 
Engineers ;  and  Mr.  Moore,  Assistant  Locomotive  Super- 
intendent. In  regard  to  the  other  officers.  Government 
have  offered  to  relieve  them  at  once,  giving  them  pay  to 
the  end  of  the  year,  and  bonuses  on  much  the  same 
Uoes  as  the  retiring  officers  of  the  late  S.  P.  and  D. 
Railway. 

Railway  Accidents  in  India. — Compared  with  the 
averai;e  of  the  five  previous  quarters  there  was  in  the 
last  quarter  of  1887  a  decrease  of  64  in  the  accidents 
to  trains,  rolling  stock,  permanent  way,  &c.,  while  there 
was  a  large  increase  in  the  number  of  miles  opened  and 
in  the  train  mileage.  The  total  number  of  accidents  was 
.564  as  against  627,  of  which  only  three  were  fatal.  From 
causes  other  than  accidents  to  trains,  14  passengers  were 
killed  and  26  injured,  while  35  railway  servants  were 
killed  and  103  injured.  In  addition  to  the  above  14 
persons  were  killed  and  26  injured  in  the  yards  and  work- 
shops; and  100  persons  met  their  death  in  carriages  and 
at  stations  from  causes  unconnected  with  the  working 
of  trains;  while  55  deaths  are  classed  as  either  those  of 
suicides  or  of  trespassers  on  the  railway  lines. 

Civil  Buildings  in  Upper  Burma. — Plans  and 
estimates  for  courts  and  offices  at  Mandalay  have  been 
prepared  and  the  work  commenced.  Courts  for  the  head 
quarters  of  districts  are  under  construction  at  the  follow- 
ing head   quarter   stations : — Bhamo,   Shwebo,  Sagaing, 


Kyaukse,  Monywa,  Yam^thin,  Pyinmana,  Myingyan, 
Pakpkku.  The  estimated  cost  of  the  courts  is  Rs.  23,000 
each.  Except  at  Sagaing,  Shwebo,  and  Yami^thin,  it  has 
not  been  found  possible  to  provide  funds  for  building 
more  than  half  the  court-houses  in  the  current  year. 
District  court-houses,  affording  somewhat  less  accom- 
modation, have  also  been  built  at  Pagan  and  Minbu. 
■^ubdivisional  court-houses  have  been  built  at  the  follow- 
ing places  at  a  cost  of  about  Rs.  3,700  each  : — Tigyaing, 
Myinmu,  Kindat,  Meiktila,  Yam^thin,  Nape ;  and  are 
now  under  construction  at — Shwegugyi,  Myedu,  Mogok, 
Salin,  Wundwin.  In  addition  to  the  above  temporary 
courts  have  been  built  in  very  many  places. 

Ruby  Mines  Road.— The  hill  road  from  Thabeikkyin 
to  Bernardmyo,  a  distace  of  60  miles,  has  been  laid  out 
and  the  first  50  miles  have  been  opened  out  to  a  width 
of  12  feet  excavated  from  the  hillside,  and  all  the  major 
and  most  of  the  minor  streams  have  been  bridged,  so 
that  carts  were  running  to  within  12  miles  of  Bernard- 
myo before  the  rains  commenced.  Carts  will  not  be 
able  to  use  the  road  during  the  rains  till  the  road  Ls 
metalled,  but  for  this  funds  are  not  available.  The  10 
miles  that  remained  to  be  done  to  open  the  road  through 
offer  no  difficulties,  but  the  hill  labour  has  gone  off  to 
the  cultivation  of  fields,  and  Burmans  from  the  plain 
cannot  be  induced  to  go  up  to  work  in  the  hills.  The 
cost  of  the  road  to  date  has  been  about  Rs.  3,00,000, 
which  includes  about  Rs.  50,000  spent  by  the  Military 
authority  on  mule-roads.  The  road  to  Mog6k  will  take 
off  about  13  miles  from  Bernardmyo,  and  the  branch 
will  be  about  20  miles  long  and  will  cost  about 
Rs.  100,000,  unmetalled. 

The  Ganjam  Irrigation  Scheme. — Early  in  the  year, 
1887-88,  owing  to  the  reduction  of  establishment  and 
scarcity  of  labor,  it  was  apprehended  that  great  difficul- 
ty would  be  experienced  in  working  out  the  budget 
grant  for  the  Rushikulya  project.  A  sum  of  Rs.  73,800 
was,  therefore,  surrendered.  But  later  on  in  the  year, 
when  the  executive  staff  of  the  division  was  strengthened 
and  labor  was  more  abundant,  the  works  were  carried 
out  vigorously.  Compensation  for  the  lands  required 
for  the  project  was  settled  and  paid  more  expeditiously 
than  was  anticipated.  The  expenditure  on  works,  there- 
fore, exceeded  the  grant  by  Rs.  7,990,  notwithstanding 
the  additional  grant  of  Rs.  25,000  obtained  by  a  tele- 
graphic application  to  the  Government  of  India  in  Feb- 
ruary last.  The  expenditure  on  tools  and  plant  required 
for  the  project  was  more  than  double  the  grant,  13,387 
running  feet  of  rails  for  laying  down  a  tramway  at  Gum- 
sur  anient  having  been  obtained  from  the  Nellore  Divi- 
sion and  two  steam  derrick  cranes  from  the  Public  Works 
Stores. 

"  A  Suggestion." — On  this  a  correspondent  writes  : — 
The  usefulness  of  the  Schools  of  Art  in  India  is  now 
seriously  marred  by  the  circumstance  that  students  are 
not  trained  for  the  special  needs  of  the  Engineers, 
Whether  Public  Works  or  private  practising  on  their 
own  account.  Engineers  care  little  for  highly  finished  artis- 
tic drawings,  such  as  are  mostly  turned  out  by  the  School 
of  Art  students  ;  while  they  are  most  deplorably,  but,  we 
must  add,  justly  indifferent  to  artistic  chiaroscuro,  and 
classic  or  other  curves,  of  the  female  form  divine  ;  they 
need  men  who  will  draw  plain  but  absolutely  accurate  line 
drawings,  of  bridges,  buildings,  or  machinery  from  measur- 
ed sketches,  or   from  actual  examples  ;  who  will  be  able 
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to  "  plot"  a  series  of  levels,  or  a  survey  from  a  field 
book ;  and  who  w-ill  occasionally  be  able,  at  a  pinch, 
to  use  the  compass  and  plane  table.  These  useful  things 
are,  however,  just  exactly  the  things  that  are  not  taught, 
we  fear,  in  the  Schools  of  Art  ;  and,  of  course,  with- 
out these  the  whole  of  their  other  accomplishments 
are  as  regards    the    professional    Engineer  or    architect, 


vain. 


Irrigation  Works  in  Upper  Burma. — Very  little 
actual  work  has  been  done  under  the  head  "  Irrigation," 
but  endeavours  have  been  made  to  discover  what  systems 
of  irrigation  are  in  working  order  and  how  far  others  can 
be  repaired  by  a  small  expenditure  of  money.  The  most 
important  works  that  have  been  carried  out  have  been — 

(1)  repairs  and  improvements  to  tanks  and  channels 
in  the  Mandalay  district ; 

(2)  repairs  to  weirs  in  the  Kyauks6  district ; 

(3)  repairs  to  tanks  and  channels  in  the  Ye-u   district : 
(4^  repairs  to    the    Mu    bund  and    construction    of  a 

masonry  overflow  to  the  Mahananda  lake  at  Shwebo  by 
which  the  capacity  of  the  tank  will  be  increased  at  least 
fourfold.  Some  information  has  been  collected  concerning 
the  Kyaukse  irrigation  which  will,  it  is  hoped,  result  in  the 
weirs  being  thoroughly  repaired  in  good  time  next  cold 
season,  and  in  the  amount  of  water  entering  the  head  of 
the  canals  being  regulated  so  as  to  prevent  breaches 
where  there  is  excessive  water  in  the  river  when  in  flood. 
In  Shwebo  surveys  have  been  made  with  a  view  to  the 
restoration  of  the  very  extensive  irrigation  works  in  that 
district  which  are  now  entirely  out  of  repair. 

Irrigation  Woks  in  Egypt.— The  British  Vice  Consul 
at  Alexandria  states  that  the  irrigation  works  undertaken 
by  the  Public  Works  Department  are  yearly  redeeming 
large  tracts  of  land,  and  rendering  them  fit  for  cultivation. 
In  Upper  Egj'pt,  where  irrigation  by  means  of  the  basin 
sj'stem  has  been  adopted,  much  is  being  done  to  improve 
the  regulation  of  water  passing  from  one  basin  to  another 
and  a  system  has  been  introduced  by  which  the  excessive 
rising  of  the  level  of  the  river  when  the  draining  of 
these  basins  takes  place  is  prevented.  The  Nile  is  being 
gradually  trained  year  by  year,  and  spurs  and  other 
forms  of  protective  works  are  made  which  tend  to  prevent 
the  river  from  eating  away  its  banks.  Large  areas  of  land 
have  been  destroyed  by  erosion  ;  but  it  is  hoped,  that  in 
time  this  will  be  entirely  stopped,  and  the  Nile  made  to 
flow  within  fixed  limits.  The  most  important  work 
during  1887  was  the  repairing  of  the  Barrage,  the  floor 
of  the  western  part  having  been  already  raised  and 
lengthened.  New  canals  and  branch  canals  have  been 
commenced,  and  old  ones  repaired,  and  large  sums  have 
been  spent  on  the  extension  of  drainage  works  in  the 
Delta.  The  improvement  of  the  drainage  has  not  only 
rendered  large  areas  fit  for  cultivation,  but  has  prevented 
others  from  deteriorating. 

Indian  Industries. — In  1886-87  there  were  89 
cotton  mills  at  work  in  India,  containing  16,7.36  looms 
and  2,190  spindles.  They  employed  an  average  daily 
number  of  72,169  persons,  and  consumed  about  264 
million  pounds  of  cotton  in  the  year.  Probably  the  whole 
capital  invested  in  this  industry  is  one  thousand  lakhs  or 
at  the  conventional  rate  of  exchange,  ten  millions  ster- 
ling. Of  the  89  mills,  there  were  67  in  the  Bombay 
Presidency,  49  of  these  being  in  the  town  and  island  of 
Bombay  itself  The  number  of  jute  mills  in  India  at  the 
close  of  the  official  year  1886-87  was  24  (all  of  them   but 


two  being  in  Bengal),  employing  a  daily  average  number 
of  49,015  persons;  the  number  of  woollen  mills  was  four; 
and  the  number  of  paper  mills  was  nine  (five  in  the 
Bombay  Presidency,  two  in  Bengal,  and  one  each  at 
Lucknow  and  Gwalior) :  4,317,724  gallons  of  beer  were 
brewed  in  India  during  1886,  of  which  nearly  half  was 
bought  by  the  Commissariat.  In  1886  there  were  68 
collieries  being  worked,  and  the  total  out-put  from  the 
mines  was  1,388,487  tons.  The  total  value  of  the  foreign 
trade  and  shipping  of  India  has  grown  from  £14,342,290 
in  the  year  1884-85  to  £163,021,303  in  1886-87,  this 
increase  being  more  than  eleven-fold,  and  shewing  on  the 
average  an  advance  of  196  per  cent,  annually. 

Navigable  Canals  in  Madras. — The  Secretary  of 
State  considers  the  water  ways  of  Southern  India 
unremunerative.  The  objections  of  Lord  Cross  are  well 
met  by  Colonel  Mead,  who  submits,  that  "  we  ought  not 
to  look  for  a  direct  return  on  navigation  works  in  the 
Godavery  and  Kistna  deltas,  but  should  look  to  the  return 
on  all  the  works,  irrigation  and  navigation  together, "  and 
"  the  success  of  the  irrigation  in  these  deltas  is  chiefly 
owing  to  the  cheap  means  of  carrying  away  the  produce 
afforded  by  the  canals,  and  were  it  not  for  the  canals,  the 
revenue  received  from  the  irrigated  land,  and  also  that 
from  unirrigated  land  and  from  other  sources  of  revenue 
in  the  districts  would  not  be  so  great  as  it  is.  "  The 
indirect  returns  to  Government  from  these  canals  is  thus 
very  great,  "  much  more  so  than  from  roads  and  bridges; 
&c.,  from  which  no  direct  return  is  asked  for  or  expected." 
The  net  revenue  from  the  Godavari  system,  comprising 
both  irrigation  and  navigation  works,  in  1887-88  was 
7"74  per  cent,  on  the  capital  outlay,  direct  and  indirect, 
the  estimated  ultimate  return  is  93  per  cent.  On  the 
Kistna  the  return  was  688  per  cent. ;  the  estimated 
ultimate  return  is  838.  As  to  the  Buckingham  Canal, 
we  are  told  that  this  is  a  protective,  and  never  was  expect- 
ed to  be  a  paying  work  ;  and  we  have  it  on  the  authority 
of  the  Chief  Engineer  that  "  it  has  realized  all  that  was 
expected  from  it." 

Bombay  Port  Trust  Dredging  Plant. — Until  this 
year  the  Trustees'  Dredging  Plant  consisted  of  the  Teredo, 
a  vessel  of  638  tons  O.  B.  M.,  and  three  attendant 
hopper  barges,  each  capable  of  carrying  462  tons.  The 
cost  of  the  dredger  and  hoppers  was  Rs.  6,61,111.  There 
was,  besides,  a  small  Priestman's  dredger  intended  for 
work  close  to  the  Dock  walls.  During  the  past  year  two 
new  dredgers  have  been  received — the  Kujyhus  and  the 
Pholas.  The  former  is  a  ve.ssel  of  1,000  tons  capacity, 
and  cost  Rs.  4,44,467.  The  latter  has  a  capacity  of  500 
tons,  and  is  filled  by  two  cranes  carrying  buckets  of  40 
cubic  feet  capacity  ;  the  cost  was  Rs.  1,77,257.  The  cost 
of  work  done  during  the  year  by  the  several  dredgers 
varies  considerably  ;  that  by  the  Kuphus  1-40  as.  per 
ton,  being  the  cheapest  ;  next,  the  Teredo  and  hoppers 
at  2  07  as.  per  ton  ;  and  last  the  Pholas  at  3  9  as.  per  ton. 
On  examining  the  past  records  of  the  Teredo,  it  is  found 
that  her  lowest  rate  in  any  one  year  has  been  151  as.  per 
ton  in  1886,  and  that  the  average  for  the  eleven  years 
she  has  been  working  is  215  as.  These  rates  include  all 
charges  except  depreciation  and  interest,  and  it  can 
hardly  be  expected  that  the  Kuphus  will  maintain  her 
present  low  rate  when  she  comes  to  require  repairs.  The 
cost  of  the  KuphuH  being  only  two-thirds  that  of  the 
Teredo  and  hoppers,  there  will  be  a  constant  saving  in 
interest  and  depreciation  which,  as  already  stated,  are 
not  included  in  the  foregoing  returns. 
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The  high  level  Eailway  through  the  Bolan  Pass  has  just  been 
completed. 

Several  flour  mills  ia  Bombay  have  stopped  working  owing  to 
the  rise  in  the  price  of  corn. 

The  Western  India  Fine  Arts  Exhibition  was  opened  at  Poona 
yesterday  afternoon  by  Lord  Eeay. 

T^vo  Royal  Engineer  officers  are  to  be  attached  to  the  Sikkini 
Field  Force,  one  being  Captain  Stanton. 

It  is  reported  from  London  that  the  question  of  the  Burma 
Euby  Mines  has  at  last  been  settled.  But  this  report  is  otherwise 
contradicted. 

A  PROPOSAL  has  been  submitted  to  the  Madras  Government  by 
the  Board  of  Revenue  to  hold  an  Agricultural  Exhibition  at 
Madras  in  April  1890. 

The  Railway  Conference,  which  is  now  sitting  at  Simla,  will 
be  fully  occupied  till  the  end  of  the  month,  so  many  are  the 
subjects  to  be  discussed. 

Mr.  Jabez  Lightfoot,  Manager  of  the  North-Western  Rail- 
way, Sind  Section,  has  been  appointed  Auditor  of  the  Oudh, 
and  Rohilkand  Railway. 

LiEnTENANT  Beevor,  r  e..  Assistant  Engineer,  Htigyaing,  Upper 
Burma,  was  found  murdered  in  his  bed  on  the  night  of  the  14th 
instant.     Nothing  more  is  known  of  the  sad  affair. 

The  Boiler  and  Factory  Acts  are  to  be  at  once  instituted  in 
the  Berars,  and  every  Mechanical  Engineer  is  to  possess  a  certi- 
ficate of  qualification  before  the  next  busy  cotton  season. 

CoLONRL  Hasted,  Chief  Engineer  and  Secretary  to  Government 
P.  W.  D.,  Madras  Member  of  Council,  takes  six  months'  special 
leave.  Colonel  Mead,  the  Joint-Secretary,  acting  for  him. 

The  telegraph  line  in  Ceylon  to  Avisawella  has  been  completed, 
and  was  opened  to  the  public  on  the  1st  instant.  It  is  hoped  the 
wire  will  be  extended  to  Rutnapuia  and  thence  to  Haputale. 

It  has  been  finally  settled  that  the  repairs  to  the  Coconada 
Iron  Girder  Bridge  shall  be  entrusted  to  Messrs.  Burn  and  Co., 
of  Howrah,  the  estimated  cost  of  the  repairs  being  Bs.  39,000. 

Mr.  W.  Beach  Campbell,  Assistant  Engineer,  1st  grade,  is 
appointed  Personal  Assistant  to  the  Superintending  Engineer, 
First  Circle,  with  effect  from  the  forenoon  of  the  28th  Au<nist 
1888. 


Orders  have  been  issued  for  the  laying  down  of  a  temporary 
line  of  telegraphic  communication  between  Huripur  and  Derband. 
The  telegraph  section  of  the  Bengal  Sappers  and  Miners  will  lay 
and  work  the  line. 


It  is  stated  that  when  Colonel  Conway-Gordon  takes  four 
months'  leave  in  November,  he  will  utilise  part  of  the  time 
in  a  visit  to  America,  to  see  all  the  principal  Railway  lines  there, 
on  behalf  of  the  Indian  Government. 


The  proceedings  of  the  Railway  Conference  are  to  be,  as  far  as 
possible,  quite  private  ;  but  we  are  informed  that  practically  the 
only  subject  of  general  public  interest  to  be  discussed,  is  the  ques- 
tion of  having  only  upper  and  lower  class  carriages  on  pa.ssenger 
trains. 


The  works  at  Lundi  Kotal  are  progressing  rapidly.  A  large 
number  of  smiths,  masons,  and  carpenters  are  now  employed  to 
finish  the  work  under  the  control  of  Malak  Khwas  Khan,  an 
Afridi  of  the  Khyber,  who  appears  to  have  taken  the  contract  to 
complete  the  work  within  a  limited  period. 

In  spite  of  the  heavy  rains  the  work  on  the  Bengal-Nagpur 
Railway  is  making  satisfactory  progres-s.  The  largest  bridge  on 
the  liaipur-Bilaspur  section— the  second  crossing  of  the  Seonath 
— has  been  completed,  and  will  be  opened  about  the  15th  proximo. 
The  structure  is  one  of  14  spans  of   150  feet. 


dins  ta  tltc  €l)ttor. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  corresponde7itt.] 


AN  ACKNOWLEDGMENT. 
Sir,— I  beg  to  express  my  thanks   to   Mr.   John   C.  Trautwine, 
Jr.  €.E,  for  the  information  he   has   been   so   kind   as   to   supply 
regarding  the  tables  in  Molesworth's  Pocket  Book. 


X. 


THE  FAILURE  OF  THE  KALI  NADI  AQUEDUCT. 

Sir,— With  reference  to  Mr.  Mitra's  letter  inserted  in  your 
Journal  of  the  1st  instant,  regarding  the  probable  discharge  of 
the  Kali  Nadi  River,  I  cannot  help  feeling  convinced  that  the 
writer  utterly  fails  to  see  that  there  can  be  any  element  affecting 
the  discharge  from  off  any  catchment  basin  other  than  the 
"  Drainge  Area  "  and  "  rainfall  in  24  hours." 

The  case  of  the  Kali  Nadi  River  is,  as  I  understand  it,  a  special 
one,  and  even  a  peculiar  one,  and  cannot  be  dealt  with  in  an  off 
hand   way.     A  mere  reference  to  Colonel  Dicken's   formula  D— 

4  

c  ■/M*  (where  c   is  a  constant  varying  from  400  to  1,000,  and 

M  the  drainage  area  in  square  miles)  is  not  sufficient.  To  apply 
this  formula,  all  the  conditions  or  facts  on  which  it  was  based  must 
be  known,  and  then  only  can  it  be  applied  with  any  degree  of 
accuracy  to  the  ever  varying  conditions  of  river  basins  that,  come 
before  us.  I  think  the  letter  under  reference  anything  but  con- 
clusive argument  as  to  the  inadequacy  of  the  waterway  now 
provided  for  the  Nadrai  Aqueduct. 

I  do  not  now  dispute  his  figures,  because  I  consider  that  all 
the  data  which  is  absolutely  necessary  to  enable  one  to  calculate 
the  discharge  properly  has  not  yet  been  furnished,  at  least  in  any 
document  that  I  have  perused  on  the  subject. 

Tansa  ;  ^  E.  C.  Hawkbs. 

Septembei-  9,  1888. 


«  A  GRIEVANCE  "—DISCOUNTED. 

Sir, — In  one  of  your  latest  issues  I  had  the  surprise  of  perusing 
a  letter  under  heading  "Grievance  "  moving  the  Dewan  to  H.  H 
the  Maharajah  of  Mysore  to  grant  Sub-Division  allowance  to 
upper  subordinates  entertained  or  promoted  after  the  rendition  : 
which  means  levelling  them  up  with  their  brethren  who  joined  the 
Department  when  the  Province  was  administered  by  European 
officers. 

It  woidd  appear  that  these  gentlemen  advance  their  claims  oh 
score  of  long  service,  and  the  sequel  would  shew  how  far  they 
deserve  the  emolument,  cut  down  by  a  statesman,  like  Mr. 
Rengacharlu  :  and  even  a  casual  observer  at  the  present  constitution 
of  this  branch  of  service  (with  a  very  few  honorable  exceptions) 
would  simply  laugh  at  the  very  idea  of  these  men. 

Prior  to  the  rendition,  there  were  overseers  from  the  Imperial 
Service,  many  of  whom  refused  to  serve  under  native  administra- 
tion after  the  Province  was  restored  :  it  was  then  found  necessary 
to  fill  up  the  vacancies  (caused  by  the  retirement  of  these  officers) 
from  the  lower  branch,  which  contained  very  raw  materials, 
more  than  50  per  cent,  of  the  same  being  recruited  from  the  quill- 
driving  class — I.e.,  tliey  were  Sub-Division  clerks  or  writers  in 
some  Forest  Office.  The  fund  of  knowledge  which  those  recruits 
may  have  had,  can  be  easily  imagined,  and  it  was  below  the 
average  level,  particularly  in  surveying  and  engineering :  nay 
there  are  some  sorry  specimens  who  do  not,  even  to  the  present  day, 
know  how^  to  hold  a  drawing  pen,  much  less  to  keep  a  field  book  : 
some  of  these  have  by  their  inaccurate  levelling  caused 
ruinous  injury  to  the  public  :  instances  are  not  wanting  to  ex- 
em]3lify  the  above.  So  much  to  their  theoretical  or  practical 
attainments.  Turning  to  their  "morale"  it  will  be  found  that  it 
ia  still  more  gloomy,  but  the  less  said  on  that  head  the  better. 

Harihar,  1  One  Who  Knows  : 

September  4,  1888.     / 


CHOICE  AND  CHANCE. 


Sir, — Tliereis,  it  seems,  a  mathematical  "law  of  error  "  dominating 
banking  operations  all  the  world  over.  So,  at  least,  the  Journal 
of  the  Royal  Statistical  Society  for  March  says,  and  waxes  quite 
poetical  over  the  notion,  averring  that  the  rules  of  chance  "  apply 
to  the  many  dimpled  undulations  of  commercial  fair  weather 
rather  than  to  the  solitary  earthquake  wave  of  a  great  crisis." 
It  is  a  pretty  idea,  and  may  help  to  console  fair  weather  bank- 
rupts for  their  inefficiencies.  Such  people  will  do  well,  however, 
to  bear  in  mind  that  this  indulgent  law  of  error  "is  fulfilled 
with  various  degrees  of  perfection."  They  might  chance  to  get 
on  its  imperfectional  side,  and  that  might  prove  as  awkward  a 
situation  in  its  way  as  Mr.  Morris's  hero  found  his  to  be,  when 
he  got  east  of  the  sun  and  west  of  the  moon. 


230 


INDIAN  ENGINEERING. 


[September  22,  '88. 


The  many  dimpled  banker  is  next  compared  to  the  manager  of  a 
club,  and  is'supposed  to  undertake  the  supply  of  dinnei-s  to  as  many 
members  thereof  as  choose  to  present  tneniselves  with  prandial 
inclinations  at  the  establishment  he  presiiles  over.  Here  is  the 
mathematical  theory  of  banking   fi-om  that  point  of  regaixl:  — 

The  modulus  or  measure  of  fluctuation  in  the  sense  above 
explaine<l  was  found  t<.)  be  about  SS.  Acconlingly  it  might  be 
reckoned  as  about  100  to  1  that  the  excess  of  diners  above  the 
mean  18  would  not  on  any  evening  exceetl  13  (that  there  would 
not  be  mor«  than  31  diners),  and  about  400  to  1  that  the  excess 
would  not  exceed  17.  The  manager  might  keep  provisions  upon 
the  premises  up  to  the  first  limit  ;  for  the  less  probable  category 
of  events  he  might  provide  in  some  other  fashion,  e.g.,  for  instance 
— as  happens,  I  am  told — by  stinting  the  waiters,  sending  some 
of  them  who  usually  dine  ujxm  the  premises  to  get  their  dinner 
elsewhere.  And  should  the  very  improbable  occur,  he  might  have 
to  resort  to  some  heroic  measure— such  as  borrowing  from  neigh- 
bours. 

The  theory  of  "  the  mathemetical  theory  of  banking  "  concludes 
with  these  words  : — "  The  theorist  must  not  pretend  to  wisdom 
if  he  knows  so  little  what  he  is  about  as  to  mistake  his  abstract 
formulae  for  rules  immediately  applicable  to  practice." 

"  HOYLE.  " 


THE  PROPOSED  WESTERN  BENGAL  RAILWAY. 

Sir, — F.  P.  says  in  your  pajier  of  the  15th  September  in  "  the 
evidence  given  before  the  Committee  of  the  House  of  Commons 
appointed  m  1884,  "  &c.,  that  as  far  back  as  1850  the  route  was 
»ur\-eyed  and  levelled,  and  the  distance  saved  ascertained  to  be  67 
miles.  I  do  not  know  which  of  the  surveys  are  here  alluded  to,  in 
1847  I  was  connected  with  one  of  the  survey  parties,  that  ran  a 
line  along  the  Grand  Trunk  Road  route.  It  was  a  reconnaissance 
survey  with  flying  levels.  Now  the  diiference  between  a  reconaais- 
sance  and  a  piuxa  location  is  very  great.  On  the  Benares  Cuttack 
Railway  the  reconnaissance  shewed  cei-tain  success.  Two  years  of 
location  proved  the  line  to  be  F.  P.  "  flowers  that  bloom  in  spring  ;" 
but  iu  place  of  their  Iiaving  nothing  to  do  with  the  case,  they  have 
every  thing  to  do  with  it.  It  is  not  the  .sinuosities  of  the  ground 
alone  that  have  to  be  dealt  with,  but  they  are  flowers  that  spring 
from  the  same  tree, — the  highlands  of  Hnzaribagh— ascent  900 
feet  descent  900  feet,  the  same  coast  line  as  baffled  the  surveyors 
who  tried  to  ascend  near  Rauchee,  and  again  near  Kennjhur.  I 
would  have  to  write  a  chapter  on  geology  to  explain  myself  clearly, 
but  the  level  of  the  great  coast  line  barrier  is  first  between  620, 
above  sea  level,  and  760  feet  ;  between  the  last  and  1,200  feet 
above  sea  level  there  is  an  easier  coast  line,  but  still  with  a  steep 
gradient  for  about  5  miles. 

It  is  not  the  sitiitosities  alone  that  present  difliculties — Engineprs 
could  afford  to  be  patient  over  the  sinuosities,  but  it  is  the 
heavy  bridging  and  the  gradients,  that  present  difficulties  in 
construction  and  working.  Irte  Western  Bengal  project  has  quite 
enough  of  bridging— more  than  enough  ;  the  Grand  Trunk  Road 
line  will  cap  it  in  gradients.  In  1847  we  were  all  very  enthusi- 
astic about  our  short  cut  to  Benares  ;  we  were  pioneers,  going  to 
develop  the  resources  of  the  highlands  of  Hazaribagh.  I  believe 
I  was  the  only  one  who  had  been  up  and  down  the  valley  of  the 
Ganges,  before  that  time  ;  however,  the  enthusiasm  was  so  great 
that  we  all  had  Benares  on  the  brain.  But  the  Honorable 
East  India  Company  just  chucke<l  all  our  projects  aside,  and  got 
another  Company  calle<l  the  E.  I.  R  to  run  the  Loop  line,  which 
would  tap  the  Granges  and  serve  Bi*erboora,  Murshedabad,  Bhau- 
gulpore  and  Behar.  I  soon  came  to  see  the  wisdom  of  the  measures 
taken  by  Govtrnment.  I  have  been  along  the  Grand  Trunk  route 
of  late  years,  and  would  say  that  between  Bnrrakar  and  Share- 
ghauty  very  little  traffic  would  be  obtained  except  in  coal  ;  the 
highlands  import  a  large  quantity  of  food  iu  exchange  for 
jungle  produce 

I  do  not  suppose  the  coals  that  would  be  taken  down  from 
Western  Sonthalia  would  do  more  than  run  on  equal  terms  to 
Calcutta,  against  Raneegunge  and  Burrakar.  I  must  inform  F.  P. 
that  the  coal  crop  on  the  west  of  the  Dominikoh  hills  runs  as 
far  south  as  Sooree.  The  Bhaugulpore  Nonee  project  is  about 
the  eastern  lx>undary  of  No.  2  trough  of  coal  which  is  over  40 
miles  in  breadth,  an<l  would  liave  the  Chord  line  E.  I.  R.  between 
Burrakar  and  Luckee  Sei-ai  as  its  western  boundary.  The  coal 
trough  may  go  10  miles  further  west.  The  northern  limits  are  well 
defineil,  and  are  about  24  miles  south  of  Bhaugulpore,  and  30 
miles  south  of  Luckee  Serai,  the  Western  Bengal  project  will 
run  through  this  trough  diagonally,  and  compete  on  equal 
terms  with  the  E.  I.  R.  Raneegunge,  Burrakar  or  Giridee 
have  nothing  to  fear  from  comi>etition  in  Sonthalia.  But  it  is 
Palaniow  that  will  come  into  competition  in  the  Northwest,  and 
the  Gooinanee  Valley  coal  will  run  into  keen  competition  for  the 
Gauges  trade  in  coal,  besides  the  80,000  tons  of  coal  that  are 
reauired  by  the  Eastern  Bengal,  the  Northern  Bengal  and  the 
Behar  Assam  lines. 

I  may  mention  here  that  I  have  made  an  estimate  of  the  saving 
that  would  be  made  by  Government  after  setting  aside  As.  8  a  ton 
royalty,  to  pay  interest  on  the  14  lakhs  of  nipees  for  a  branch 
line  from  the  E.  I  R  Ifjopline  U>  the  coal  mines.  The  difiierence  of 
laving  to  G<jvemment  State  Railways  on  78,000  tons,  would  be 
about  Rs.  250,000.  If  this  is  not  inducement  enough  to  rouse  the 
Bengal  Government   to  make  an  enquiry   into  the   subject,    then 


I  will  bid  the  Bengal  Government  go  and  cultivate  the  sinuosities 
of  the  Hazaribagh  highlands,  so  that  when  the  Grand  Chord 
line  does  run  there,  the  trains  may  find  a  good  supply  of  country 
produce  to  carry. 

P.   BlTRKE. 


ART  IN  INDIA. 
II. 

Sir, — It  is  not  necessary  for  a  pupil  to  know  the  French 
language  or  speak  it  ;  he  could  nevertheless  follow  the  course  of 
the  studies  auring  five  years,  and  become  a  good  decorative 
painter.     The  fees  yearly  are  300  francs. 

The  students  who  desire  to  enter  the  "  Ecole  des  Beaux  Arts," 
and  to  pass  the  examination  required  for  this  object,  could  go  to 
Mr.  Julien's  Studio,  a  private  institution  not  under  the  dependence 
of  Government,  and  where  students  of  every  age  and  nationality 
are  admitted  for  studying  drawing  and  painting,  the  "  Ecole  dea 
Beaux  Arts"    admitting  only  good  draughtsmen  on  the  figure. 

The  Julien  Studio  is  under  the  direction  of  four  of  the  best 
masters  in  Paris  :  Messrs.  W.  Bongnereau,  Tony  Robert,  Fleury 
Boulanger,  and  Jules  Lefebvre.  They  advise  and  criticise  the 
works  of  the  students.  This  studio  contains  a  very  large  number 
of  pupils  being  a  liberal  school,  which  admits  all  ages  ;  whereas 
at  the  "  Beaux  Arts"  the  limit  of  age  is  30  years,  over  which 
students  are  to  leave.  At  the  Julien  Studio,  you  h?  ve  to  draw  from 
the  cast  after  which  you  rise  to  upper  section  rapidly,  where 
anatomy  j>erspective  and  modelling  are  taught. 

Considering  such  facilities  of  learning  off'ered  to  young  artists,  in 
Paris,  it  would  be  desirable  that  the  Government  of  India  should 
introduce  into  each  school  of  arts  of  the  various  presidencies,  some 
competition  prize,  which  will  enable  the  successful  candidate  to  be 
sent  to  France  at  the  State  expense,  and  even  to  receive  from  the 
same  a  small  annual  grant  that  will  enable  the  young  man  to 
follow  artistic  studies  either  at  the  school  "  des  Beaux  Arts"  or  at 
private  studios — in  a  word  to  do  for  the  School  of  Arts  of  Paris 
what  is  done  for  the  S.  Kensington  Academy. 

If  not  in  ten  years,  certainly  before  another  century  has  passed 
away,  the  Hindoo  artist  will  be  able  to  see  the  light  of  the  pre- 
sent system  of  art.  In  copying  and  following  the  principles  of 
his  predecessors,  he  will  never  come  to  the  front  ;  he  must  cross 
the  seas  and  judge  by  himself  the  arts  in  a  civilised  country. 
I  should  not  advise  the  young  student  to  go  first  to  England 
unless  for  a  definitive  object  ;  but  if  lie  desires  to  improve  his 
knowledge  in  drawing,  portrait  painting,  architecture,  modelling, 
and  decorating,  let  him  come  to  Paris,  and  turn  a  deaf  ear  to  those 
who  will  warn  him  that  he  will  lose  the  character  of  his 
Hindoo  art.  France  itself  now  is  the  country  which  after  Italy  has 
the  best  collections  of  ancient  and  modern  sculpture,  and  an 
immense  number  of  pictures  by  the  best  artists. 

After  leaving  the  School  of  Beaux  Arts,  the  student  could  go  to 
Italy  and  study  Michael  Angelo,  Raphael  and  others  in  Rome.  This 
study  will  perfect  him.  But  the  young  artist  has  to  nerve  himself 
against  losing  faith  in  his  professional  studies  ;  it  will  take  perhaps 
20  or  more  years  before  reaching  succes.s  :  and  he  has  not  to  listen 
to  people  who  would  try  to  discourage  him,  and  even  may  call  him 
a  fool.  The  best  way  of  overcoming  discouragement,  is  to  work 
together  with  a  hundred,  or  so,  of  downright  hard  working  men,  in 
the  same  studio,  men  of  whom  the  constant  tendency  is  to  excel 
in  art. 

The  French  studios  in  Paris,  or  "  Ateliere"  as  they  are  called, 
are  particularly  apt  to  entertain  in  young  artists  the  courage  and 
will  iiee<led  ;  the  French,  as  I  have  found  by  experiment,  are  the 
best  for  that  esprit-de-corps  which  takes  you  out  of  yourself  ; 
in  a  short  time  you  will  understand  them,  and  see  the  things  in 
their  proper  light. 

An  artist  must  not  think  that  still  life  painting,  as  it  is  done 
in  the  Madi-as  School  of  Arts,  is  the  highest  kind  of  art  ;  some  who 
are  good  at  that  kind  of  work,  will  tell  you  that  if  you  can  paint  a 
jug  or  a  copper  ve-ssel,  you  may  consider  youraelf  as  a  good  painter  ! 
In  fact  you  do  nothing  else,  and  all  the  Academical  study 
that  you  go  through  in  the  Madras  School  of  Arts,  is  to  paint 
the  pots  and  saucepans  to  be  found  in  any  kitchen.  Certainly 
you  will  afterwards  paint  portraits,  but  how  can  you  make  these 
portraits  living  on  the  canvass  if  you  had  only  studied  still  life  1 
Still  life  painting  requires  certainly  that  you  .should  put  in  it 
some  dose  of  "spirit"  and  compose  with  good  taste,  but  this  re- 
quires to  compare  things  togetlier,  and  could  only  be  obtained  in 
Europe,  at  looking  at  the  works  of  the  masters  of  the  arts. 

In  India  such  facilities  are  missing  ;  the  general  outlook  of 
an  artist  in  In<lia  is  a  hopeless  one  ;  he  is  generally  looked  on  with 
little  favor  ;  the  country,  however,  is  naturally  artistic,  but  if  art 
had  not  been  in  existence  elsewhere,  it  would  have  never  been 
seen  in  India. 

I  have  seen  some  of  my  countrymen's  paintings  at  the  Indian 
and  Colonial  Exhibition  in  London,  two  years  ago.  They  were  not 
bad,  but  I  could  not  put  tliem  to  rank  in  any  way  with  European 
works,  and  for  many  reasons.  I  do  not  mean  to  .say  that  those 
who  did  them  are  undeserving  any  credit  ;  far  from  it,  I  think 
even  tliat  deprived  as  they  are  of  all  means  of  comparing,  they 
deserve  more  than  if  they  had  been  Europeans.  I  know  the  works 
of  Cavilsapooram  of  Travancore,  and  those  of  Pestonjee  Bomanjee 
of  Bombay,  but  how  different  would  have  been  the  results  of  these 
men  if  they  had  come  over  to  France  to  study,  only  for  five  years  ? 
It  is  not,  however,  too  late.     Let  them  come  over,   and   show  the 
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way  as  I  did  myself.  I  am  sorry  to  say  that  I  have  not  had  the 
pleasure  of  meeting  here  any  of  my  fellow  students  of  tlie 
"  Madras  School  of  Arts."  Some  of  them,  however,  were  persuaded 
by  me,  and  would  have  followed,  but  I  regret  to  say,  that  they 
wei-e  not  capable,  at  that  time,  of  taking  up  a  higher  class  of 
studies,  for  the  reason  that  the  "  Madras  School  of  Arts  "  had  no 
regular  life  class,  which  is  indispensable  for  figure  drawing  or 
painting. 

In  conclusion,  it  could  be  said  that  the  course  of  drawing  in 
Madras  should  be  altered,  and  pro])er  means  afforded  to  the 
students  for  the  future  ;  and  then  only  they  will  have  an  oppor- 
tunity of  producing  good  works. 

No  one  can  compose  or  draw  with  any  feeling,  if  he  has  never 
studied  the  figure  in  his  training.  All  the  great  artists  are  of 
this  opinion  here.  There  are  no  ornamental  decorations,  or  fillings 
without  figvire  in  them,  or  if  such  they  would  be  considered  very 
poor. 

But  to  finish  and  condense  all  the  above,  I  will  say  : — ■ 

As  the  Hindoos  have  no  chance  of  becoming  real  artists  as  long 
as  they  remain  in  India,  let  them  come  to  Europe,  especially  to 
Paris,  where  living  is  cheap,  and  where  every  facility  and  en- 
couragement will  be  offered  to  them. 

Paris  ;  1888.  Tigkk. 


THE  CALCUTTA  POKT  TKUST. 

Sir,— -I  have  read  your  article  on  the  Calcutta  Port  Commission- 
el's'  Beport  for  1887-88,  and  while  endorsing  some  of  your  views 
thereon,  I  beg  to  offer  some  remarks  on  the  subject.  The  Report 
informs  us  that  during  the  year  for  which  an  account  is  rendered 
rapid  progress  has  been  made  with  the  construction  of  the  Kidder- 
pore  docks.  The  total  sum  expended  on  these  works  up  to  the 
31st  March  1888  is  Es.  84,58,536  ;  or  37  per  cent  of  the  total 
estimated  cost,  which  amounts  to  Ks.  2,27,59,000.  The  percentages 
of  the  whole  quantities  of  the  two  leading  items  of  work  done  are, 
Earthwork  31 7  per  cent.  Brickwork  30'3  per  cent.  As  the  work 
already  done  is  chiefly  in  foundation,  and  consequently  the  most 
costly  the  general  agreement  between  work  done  and  expenditure 
incurreii  may,  as  you  say,  be  considered  satisfactory.  The  quay 
walls  of  Dock  No  1  have  been  founded  for  a  length  of  4,050  feet, 
or  62!)  of  the  whole,  and  49  8  per  cent  of  whole  quantity  of  brick- 
work has  been  laid.  Excavation  of  the  boat  canal  has  been  pushed 
on,  and  45'8  per  cent  of  it  has  been  finished.  The  lock,  over-bridges, 
and  drainage  culverts  will  be  undertaken  next  season.  The  por- 
tions of  the  scheme  on  which  little  or  no  progress  has  been  made  yet 
are  the  80  feet  entrance,  the  double  passage  to  dock  No  1,  and  the 
graving  dock.  It  was  impossible  to  proceed  with  these  works 
until  some  progress  had  been  made  with  the  others  in  hand.  No 
orders  have  been  received  from  Government  with  regard  to  the 
canalization  of  Tolly's  Nallah.  If  this  work  is  not  to  be  carried 
out  arrangements  must  be  made  for  putting  in  a  lock. 

The  statement  of  tlie  Port  Trusts'  Income  and  Expenditure 
during  the  last  five  years  ;  i.  e.,  since  1883-84  the  year  when  Govern- 
ment made  over  charge  of  the  Port  to  the  Commissioners,  does 
not  adequately  represent  the  measure  of  the  Commissioners' 
financial  well-doing.  It  has  to  be  taken  into  account  moreover 
that  when  in  1881  the  charge  of  maintaining  all  Calcutta  Port 
Approaches  Establishments,  Light-vessela,  Light-houses,  Buoys, 
»nd  Survey -vessels  was  transferred  from  Government  to  the 
Port  Trust,  the  Commissioners  received,  with  these  duties, 
the  income  derived  from  a  Port  Due  levied  on  all  vessels 
entering  the  Port  at  a  rate  of  four  annas  per  ton.  The 
Commissioners'  policy  was  to  lessen  this  charge  against 
shipping,  already  burdened  with  heavy  pilotage  charges  :  and 
with  that  view  they  reduced,  from  time  to  time,  the  rate  of  the 
Port  Dues,  and  applied  their  surplus  revenue  towards  meeting 
the  cost  of  maintenance  of  Light,  Surveying,  and  Buoyage  estab- 
lishments. During  1883-84,  throughout  the  year,  and  for  two 
months  of  the  following  year,  the  Commissioners'  income  was 
credited  with  the  proceeds  of  a  Port  Due  at  a  reduced  rate  of  one 
anna  per  ton  on  all  vessels  entering  the  port.  The  value  of  this 
one  anna  Port  Due  to  income  was  then  calculated  at  Rs.  83,623 
per  annum,  and  the  Port  Dues  having  been  abolished  entirely  in 
1884-85,  the  effect  of  the  voluntary  surrender  of  this  source  of 
income  was  to  decrease  pro  tanto  the  receipts  of  subsequent  years. 

Moreover  the  large  increase  in  expenditure  of  Rs.  2,22,587  is 
mainly  due  to  the  fact  that  money  has  been  appropriated  to  credit 
of  the  Port  approaches  Depreciation  Fund,  so  that  ways  and  means 
may  be  provided  to  pay  for  the  new  light  vessel  ordered  after  the 
cyclone  of  May  1887,  which  lias  been  built  and  sent  out  by 
Messrs  J.  S.  VVhite,  of  Cowes,  and  is  reported  a  most  satisfactory 
piece  of  work. 

Besides  tliis,  a  sum  of  Rs.  1,64,530  taken  from  surplus  revenue 
has  been  employed  upon  works  designed  to  improve  or  supple- 
ment existing  appliances  without  bringing  additional  revenue.  It 
obviously  would  not  have  been  sound  financial  policy  to  pay  inter- 
est on  a  loan  contracted  for  unproductive,  no-profit-yielding, 
works. 

If  there  has  been  increase  of  expenditure  we  have  also  to  note 
increase  of  income  from  the  jetties — substantial  increase  aggre- 
gating Rs.   1,33,585. 

The  Budge  Budge  Wharf  too  has  secured  a  large  sum  for 
storage  of  petroleum.  So  has  the  new  Tea  Warehouse  for  storage 
of  tea.     But   this  warehouse  although  providing  great  convenien- 


ces for  the  accommodation  of  an  important  branch  of  trade  has,  it 
seems,  led  to  interference  with  vested  interests — other  warehouses 
that  is  to  say  and  to  local  dissatisfaction   and  unpopularity. 

I  must  confess  that  my  sympathies  are  with  the  "vested 
interests."  I  fail  to  see  what  right  Port  Commissioners  have  to 
interfere  arbitrarily  with  the  free  course  of  trade  for  the  mere 
satisfaction  of  unduly  exalting  their  horn  of  righteousness.  In 
all  other  respects  their  report  is  satisfactory  :  their  purely  engin- 
eering work  seems  to  have  been  particularly  well  done,  and  there 
can  be  no  doubt  that  they  have  conferred  substantial  benefits  on 
the  shipping  frequenting  the  port. 

Free  Trade. 


Jit^ravg  §.Q\kzB. 


Report  on  the  Cawnporb  Aqriculturai-  Farm — 1886-87. 

MiR  Muhammad  Husain,  M.  R.A.C,  was  in  charge  of  what  is 
oflicially  called  the  Cawnpore  Experimental  Station  for  the 
season  of  1886-87,  and  has  submitted  to  the  Agricul  tural  Depart- 
ment a  Report  thereon,  which  now  lies  before  us.  We  presume 
that  experimental  station  is  official  language  for — the  model 
farm.  At  any  rate,  the  Deputy  Director  seems  to  have 
been  doing  a  lot  of  patient  work  in  connection  with  experiments 
in  crops,  and  agricultural  operations.  It  is  in  such  a  way  only 
that  fairly  accurate  deductions  can  be  made,  any  safe  approach  to 
authentic  conclusion  arrived  at. 

The  India  Office,  which  insists  on  sending  supplies  to  all 
Indian  departments,  and  generally  bungles  the  business,  sent  out 
English  wheat  seed,  which  on  arrival  at  its  destination  was  found 
to  be  in  bad  condition. 

It  would  be  far  better  to  stick  to  Indian  wheat  seeds.  There 
are  many  local  varieties  ;  some  of  them  excellent  ;  all  of  them 
probably  more  suited  to  the  exigencies  of  the  soil  and  climate, 
than  any  that  could  be  imported  from  a  temperate  zone.  More- 
over the  people  will  be  found  to  take  to  them  more  kindly  than 
to  foreign  varieties  ;  for  they  are  naturally  conservative.  What 
is  wanted  is  interchange  of  seed  between  different  districts  and 
the  improvement  in  the  quality  thereof  to  be  derived  from 
a  spreading  abroad  of  the  lessons  of  scientific  culture.  One 
local  sample  was,  it  seems,  introduced.  It  is  called  Baxar  ;  and 
the  Director  thinks  it  "  appears  likely  to  compete  successfully 
\*ith  the  best  of  our  own  Provincial  varieties."  Surely  that  is 
encouraging.  We  quite  agree  with  the  Director  that  of  all  ex- 
perimental work  on  the  farm,  there  is  none  of  greater  value  than 
that  touching  selection  of  seed,  and  trial  of  varieties. 

Whether  wheat  can  be  grown  year  after  year  without  the  aid 
of  artificial  manures  is  a  question  about  which  the  Farm  author- 
ities are  interested.  All  sorts  of  manures  have  been  used  in 
other  plots  than  those  set  apart  for  this  experiment.  The 
result  arrived  at  is  that  manures  are  essential.  Poudrette  is 
said  to  be  the  best ;  saltpetre  and  bone  dust  second ;  sheep 
dung  and  gypsum  third.  It  has  been  proved  over  and  over  again 
that  by  keeping  land  under  one  kind  of  crop  for  years  without 
rotation,  some  ingredients  in  the  soil  essential  for  plant  food  are 
exhausted.  That  is  an  elementary  lesson  in  English  farming. 
It  is  odd  that  a  contrary  belief  should  be  so  prevalent  with  Indian 
agriculturists.  Another  Indian  agricultural  fallacy  is  that  the 
ashes  of  dung  are  useful. 

Ploughing  dry  parched  up  indigo  khoontees  into  the  land  is 
held  to  be  green  soiling  at  the  Cawnpore  Model  Farm. 

We  are  not  surprised  to  hear  that  the  results  have  been  naught, 
although  indigo  crop  ploughed  in,  with  gypsum  added,  has 
resulted  in  the  largest  yield  derived  from  any  manure.  It  i.s,  how- 
ever, too  expensive  an  earth  condiment  to  be  of  much,  if  any, 
practical  use  to  ryots.  Fresh  indigo  refuse,  accompanied  by  lime, 
hemp,  and  gypsum  has  done  good.  Road  scrapings  have  given  a 
larger  yield  than  even  animonial  chloride.  Giving  "anything" 
in  the  shape  of  manure  is  better  than  no  manure  at  all,  we  are 
told. 

In  the  matter  of  irrigation,  well  water  has  once  more  proved 
itself  superior  to  canal  water,  although  the  cost  of  the  former  is 
double  that  of  the  latter 
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TYPES  OF  IRON  GIRDER  BRIDGES,  INDIAN 

MIDLAND  RAILWAY. 
We  furnish  the  third  of  the  series  of  Plates  giving 
details  of  the  main  girders  of  these  Bridges.  The  Draw- 
ings, as  said  before,  ai-e  self-explanatory.  The  annexed 
Plate  refers  to  the  100  feet  clear  span  through  bridge, 
some  particulars  relative  to  which  \vill  be  found  in  our 
issue    of  25th  August  last. 


NOTES  ON  NAVIGATION. 

By  a.  EwiuNK. 

IX. 

The  present  series  of  papers  may  now  be  concluded 
with  the  discussion  of  a  certain  theorem  the  accidental 
examination  of  which  gave  rise  to  the  production  of  these 
Notes.  The  theorem  in  question  has  long  reigned  in 
nautical  text  books,  and  is  a  theorem  relating  to  what 
is  called  maximum  separation  in  latitude.  It  seems  also 
to  be  the  only  general  theorem  on  the  rhumb  line  known 
to  those  text  books  and  hence  occupies  a  position  of 
honour. 

Fig.  19. 


In  fig.  19  we  have  an  arc  A  S  B  of  a  great  circle  which 
meets  the  equator  in  E.  A  C  B  is  a  rhumb  line.  If  a 
ship  sails  on  A  C  B  we  may  ask  at  what  point  her  dis- 
tance from  the  arc  A  S  B  is  a  maximum.  If  C  be  the 
point  in  question,  and  we  draw  an  arc  S  M  of  a  great 
circle  normal  to  A  SB,  then  C  M  is  the  maximum  dis- 
tance of  the  ship  from  the  arc  A  S  B. 

If  the  latitude  of  A  equals  that  of  B,  then  obviously  C 
is  the  middle  point  of  the  small  circle  A  C  B.  Also,  M 
is  then  the  middle  point  of  A  S  B.  Moreover,  the  arc 
C  M,  if  produced,  will  pass  through  P.  In  this  particular 
case  there  is  no  calculation  necessary. 

But  if  the  latitude  of  A  is  not  equal  to  that  of  B,  then 
we  cannot  assume  that  C  bisects  the  rhumb  line  A  C  B, 
or  that  M  bisects  the  great  circle  A  S  B,  or  that  C  M 
produced  passes  through  P. 

Now  let  us  a.sk  a  different  tjuestion.  It  is  desired  to 
determine  the  point  C,  not  by  the  condition  that  C  M  is 
a  maximum,  but  by  the  condition  that  C  S  shall  be  a 
maximum  where  S  is  the  point  in  which  the  great  circle 
arc  A  B  is  cut  by  the  meridian  through  C.  In  this  case 
we  give  up  the  condition  that  C  S  shall  denote  the 
shortest  distance  from  C  to  the  great  circle  A  B.  In 
other  words,  the  angle  at  S  will  possibly  be  an  acute  angle. 
This  angle  is  denoted  by  6  in  the  figure. 

If  we  assume  the  latitude  of  A  equal  to  that  of  B,  the 
problem  again  becomes  unworthy  of  statement,  for  it  is 
obvious  that  C  Is  again  the  middle  point  of  the  arc  A  C  B. 
We  shall  therefore  consider  the  latitude  ,  of  B  to  exceed 
that  of  A.  It  follows  that  y,  the  rhumb  line  course,  cannot 
be  a  right  angle.  This  rhumb  line  ai.so  cannot  be  a  small 
circle.  It  is  a  spiral  curve,  which,  starting  from  A,  never 
returns  to  A. 


In  the  figure  we  assume  that  E  A  and  E  B  are  both 
acute  angles.  In  this  case  if  V  be  the  vertex,  we  have 
PAY  and  P  B  V  each  acute.  Now  the  course  y  exceeds 
the  angle  PAY  and  is  less  than  the  angle  P  B  Y.  There 
must,  therefore,  on  the  arc  A  S  B,  be  some  point  T  such 
that  the  angle  P  T  Y  shall  equal  y.  We  might  propose 
to  discover  the  position  of  this  point  T.  It  is  possible 
that  T  is  the  point  S  where  C  S  is  a  maximum  and  the 
arc  C  S  lies  on  the  meridian  C  P. 

But  clearly,  we  should  not  assume  the  identity  of  the 
points  S  and  T.  They  would  be  identical  were  A  and  B 
in  the  same  latitude.  This  useless  case  we  have,  however, 
formally  excluded  from  our  investigations. 

The  point  T  may  be  thus  defined.  If  a  ship  could  sail 
along  A  S  B  her  course  at  T  would  be  the  same  as  it  is 
throughout  the  rhumb  line  A  C  B.  The  length  C  S  is 
now  not  to  be  properly  described  as  the  distance  of  C 
from  A  S  B.  C  S  is  called  the  "  separation  in  latitude" 
of  C  from  the  great  circle  A  S  B.  Thus  what  we  have 
to  discover  is  the  point  not  of  greatest  distance  from 
A  S  B,  but  of  "  greatest  separation  in  latitude."  And 
the  theorem  we  are  about  to  discuss  is  called  the  theorem 
of  the  maximum  separation  in  latitude. 

Should  the  results  of  our  inquiry  show  that  the  point 
T  coincides  with  the  point  S,  then  in  order  to  find  when 
C  S  is  a  maximum  we  may  attack  the  simpler  problem  of 
finding  a  point  S  such  that  P  S  Y=  y.  This  method 
for  determining  the  position  of  S,  and  thence  the  value 
of  C  S  and  the  position  of  C,  is  given  in  a  well-known 
nautical  text  book.  The  title  of  the  book  is  "  Practical 
Navigation  and  Nautical  Astronomy."  It  has  certainly 
passed  through  ten  editions,  and  it  may  have  passed 
through  more.  The  author  is  Lieutenant  Raper,  R.N. 
The  identity  of  the  points  S  and  T  is  not  proved  in  the 
tenth  edition  of  this  text  book.  The  identity  seems  to 
be  taken  for  granted.  In  calculating  the  position  of  S,  we 
shall  incidentally  inquire  whether  such  identity  exists. 

In  fin.   19,  AEQ  =  a 

PV  =  90°-a 
SinPY  =  SinPSSin  6 
or  Cos  a  =Sin  P  S,  Sin  6. 

Let  E  Q=Xi  ;  E  D=X 
LetQ  A=ii,p  C=x 
In  the  rhumb  line  we  have — 

,  ^  ,       tan  a;-l-Sec  x 

(^-^')^°^>'  =  ^°g_tanZ,+SecJ,    _ 

This  result  is  obtained  by  considering  the  rhumb  line 
from  A  and  as  far  as  C.  We  are  then  practically  drawing 
a  rhumb  line  A  C  to  correspond  to  a  great  circle  arc  A  0. 
y  is  a  constant  and  is  independent  of  the  position  of  C. 
Did  we  wish  to  know  the  value  of  y,  we  should  use  the 
equation 

^    .  _,  ,         ,       tan  l„  +  Sec  L 
(X„-X,)Coty=log^^^-^^— g^ 

where  l„  and  Xj  refer  to  B. 
Again  E  P  Y  =  90* 

.-.     EPS  =  90-YPS 
and  Cos  P  S  Y  =  Cos  P  Y  Sin  Y  P  S 
or  Cos  0  =  Sin  a  Cos  EPS 

=  Sin  a  Cos  E  D 

=  Sin  a  Cos  X 
NowSC=PC-PS 

=  90-a;-PS. 
Therefore,  we  require 

ic-f-P  S  =a  minimum 

Cos  a 
'ShTe^ 


when  Sin  P  S= 


We  had  Cos  X  = 


Cose 
Sin  a 


And,  therefore,  from  the  equation 

^  ,       tan  a;  -I-  Sec  a; 

(X-X,)Coty=log    — ^--pg-^-^^- 

we  may  consider  x  a  function  of  6 

Thus    the    expression   a;  -fP  S   is   a   function   of    0. 
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Therefore,  for  a  minimum,  we  require 


Now 


^  p  g^ 1 

^     Sin,  e 

—  Cos  a  Cos  6 


—  Cos  a  Cos  6 


Fig.  20. 


Sin  2  d 


Sine  /Sin^e-Cos^a 

—  Cos  g  Cos  6 

Sin  0  -/Sin^a-Cos^  0 


We  have  next  to  find 


dx . 


In  ^gf.  20  A  C  B  is  any  plane  curve  and  A  B  is  a 
straight  line.  If  we  desire  to  find  that  point  C  whose 
distance  from  A  B  is  a  maximum,  we  may  inquire  for  that 
point  where  the  tangent  shall  be  parallel  to  A  B. 

Fig.  21. 


The  rhumb  line  equation  may  be  written 
tan  ^45°  +  |^ 


(A  — Xi)  Cot  y  =log 


tan 


0^    +  j) 

or  A  Cot  y  -A^  Cot  y  =  log  tan/45''+|-J-  log 

(45°+-^)  where   A^  Cot  y  and  log  tan  (4.5+  ^are) 


tan 


constants. 


Also  A  =  Cos- 


.;  /Cos  e\ 

VSinay 


Therefore,  if  we  differentiate  the  rhumb  line   equation 
as  It  stands,  we  obtam  the  equation 

Coty-    ^ll^     .   -Sine         1      dx 


V> 


Cos''  6       Sin  a       Cos  x  dO 
Sin-  a 


dx  ^  Cot  y  Cos X  Sin  d 
d^        v^Sin^a-  Cos2  0 


Therefore,  the  equation 
^,A  PQ  _ 


0 


gives  us 

Cot  y  Cos  X  Sin  Q  = 

and  Cos  a  =  Sin  P  S  Sin  6 
■   n„  ta 


Cos  a  Cos  6 


tan  y  Cos  6 


Sin2  e 


Sine 


Cos  « 


__  tan  y  Cos  e   „.    „  „ 
---^Sin==  e    •  Sm  PS.  Sine 

and  Cos  a;  =  Sin  P  C 

. ,  Sin  P  C  _   tan  y 
■  ■  Sin  P  S  ^  tan  e 
Now  POPS 
and  each  is  an  acute  angle 
.-.  Sin  P  C>  Sin  P  S 
.-.  tan  y      >  tan  e 
Also  y  and  e  are  acute  angles 
.••  y>   e 
ThusSis^of   the   point  where  the   angle  P  S  V  =  v. 
Hence  the  theorem  assumed  in  nautical  text  books  which 
identifies  S  with  T  is  now  disproved 

The  figure  then  shews  that  Tmust  lie  between  S  and 
^.  1  he  method  given  in  nautical  text  books  for  finding 
O  IS  to  nm  a  meridian  through  T.  We  see  that  the 
point  80  determined  lies  between  Band  the  real  point  C. 
It  seems  probable  that  the  author  of  the  theorem 
now  disproved  obtained  his  result  not  bv  ina<;curate 
analysis,  but  by  loose  general  reasoning. 


In^g'.  21  A  S  B  is  an  arc  of  a  great  circle  and  A  C  B 
is  a  rhumb  line,  or  any  other  curve  different  from  the 
great  circle. 

If  we  inquire  at  what  point  C  we  shall  have  the 
maximum  distance  from  A  S  B,  we  might  loosely  say  that 
the  tangent  at  C  should  be  as  nearly  as  possible  parallel  to 
A  S  B. 

Our  language  is  loose  because  the  tangent  at  C  has  a 
definite  direction  for  any  point  C  arbitrarily  chosen.  But 
as  A  S  B  is  a  curved  line,  we  cannot  strictly  say  that  any 
straight  line  should  be  parallel  to  it. 

Now  let  us  join  P  C  cutting  the  great  .circle  in  S.  If 
we  measure  the  distance  from  C  to  the  great  circle  along 
the  line  C  P,  we  are  measuring  the  distance  in  an  arbi- 
trary manner. 

Finally,  if  the  angle  P  S  B  was  in  any  case  equal  to  the 
angle  P  C  B,  we  still  learn  nothing  about  the  directions 
of  the  curves  at  S  and  C.  All  we  learn  is  that  the  interior 
angles  C  S  B  and  S  C  B  of  the  curvilinear  triangle  S  C  B 
together  are  equal  to  two  right  angles.  In  a  plain  triangle 
this  would  imply  that  S  B  is  parallel  to  C  B,  or  that  the 
point  B  is  at  infinity. 

But  in  a  spherical  triangle,  or  in  other  curvilinear 
triangles,  we  can  have  C  S  B  and  S  C  B  together  equal 
to  two  right  angles  without  B  starting  for  infinity. 

Thus  it  seems  that  the  reasoning  (or  fig.  20  was  hastily 
generalised  and  applied  to  a  sphere  where  it  has  led  to 
an  incorrect  result. 

It  might  perhaps  be  thought  that  if  S  B  and  C  B  are 
two  curves  on  the  sphere  which  are  cut  at  the  same 
angle  by  a  great  circle  P  C,  then  the  tangent  at  S  to  the 
curve  S  B  will  equal  the  tangent  at  C  to  the  curve  C  B. 

Fig.  22. 
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To  examine  this  point  let  S  B  and  C  B  (Jii].  22)  be  two 
great  circles,  and  let  them  be  cut  at  equal  angles  by  the 
curve  P  S  C,  also  let  C  B  and  S  B  be  each  less  than  a 
quadrant.  Let  O  be  the  centre  of  the  sphere.  Draw 
S  T.  the  tangent,  at  S.  This  line  will  meet  O  B  produced. 
The  lines  O  T  and  S  T  determine  a  plane  O  B  S  T. 
The  point  C  is  by  hypothesis  not  in  this  plane.  If  H  C, 
the  tangent  at  C,  to  the  circle  C  B  is  parallel  to  S  T,  it 
vfiW  be  parallel  to  the  plane  O  B  S  T.  Therefore,  it  will 
not  meet  the  plane.  Therefore,  it  will  not  meet  0  B 
which  lies  in  the  plane.  But  H  C  produced  does  meet 
O  B  produced.  Therefore,  H  C  cannot  be  parallel  to  S  T. 
In  this  reasoning  we  have  not  inquired  whether  the  angle 
C  S  B  is  equal  or  unequal  to  K  C  B,  so  that  the  equality 
of  these  angles  will  not  help  to  rebut  the  reasoning. 

If,  however,  the  arcs  S  B  and  C  B  are  both  quad- 
rants, we  shall  have  S  T  and  H  C  each  parallel  to 
O  B,  and  hence  they  will  be  parallel  to  each  other. 
In  this  case  the  angles  K  C  B  and  C  S  B  are  also  right 
angles.  In  that  particular  case  of  the  theorem  of  maxi- 
mum separation  where  the  rhumb  line  was  a  small  circle, 
we  had  right  angles  P  S  T  and  P  C  B  in  fig.  19.  Hence 
we  again  see  that  to  a  hiirried  generalisation  from  a 
particular  case  was  probably  due  the  enunciation  of 
the  "  theorem  of  maximum  separation." 

This  last  paper  is  so  written  that  it  can  be  read  with- 
out the  reader  having  seen  the  former  papers.  The 
present  paper  is  likely  to  be  of  interest  to  all  nautical 
men  who  sttidy  the  theory  of  navigation. 

As  this  number  of  Indian  Engineering  may  fall  into 
the  hands  of  some  reader  who  has  not  the  former  numbers 
by  him,  it  is  desirable  that  he  should  be  able  to  examine 
the  present  paper  and  see  if  it  really  does  contain  that 
disproof  which  it  professes  to  contain. 


BANGALORE  WATER-SUPPLY. 
Eas.w    Contributed    by    S.  Tomlinson,    Assoc.    M. 

Inst.  C.  E.,  F.  E.  Met.  Soc. 

Depviy  Executive  Engineer,  Municipal  Water-Works, 

Bombay. 

1.  After  the  numerous  reports  and  projects  of  the 
past  20  years,  it  is  scarcely  to  be  expected  that  there 
are  still  "  pastures  new  "  likely  to  yield  an  economical 
supply  of  water  for  the  troops  at  Bangalore,  but  the 
author  believes  that  the  propo.sals  which  follow  will  be 
deemed  "  original,  "  as  contemplated  in  the  advertisement 
inviting  Es-says,  and  that  the  scheme  will  also  be  found 
to  be  both  economical  and  workable,  and  to  provide  the 
troops  with  pure  drinking  water. 

2.  The  present  supply  from  the  Halsur  Tank  is  not  sa- 
tisfactory as  to  quality,  and  would  be  positively  dangerous 
in  time  of  an  epidemic  in  the  Cantonment  Bazar.  Neither 
is  it  very  economical,  and,  if  supplanted,  the  present 
working  expenditure  on  these  works  will  become  avail- 
able for  payment  of  interest  on  capital,  or  for  the  working 
expenses  of  securing  the  new  supply. 

3.  The  heavy  daily  expense  of  pumping  is  a  scriovis 
drawback  to  any  scheme  which  necessitates  its  use.  Nor 
is  the  question  of  daily  expenditure  the  only  objection. 
The  maintenance  of  engines  and  pumps  and  the  contin- 
gencies attached  to  their  use  and  the  skilled  labor 
required  for  repairs,  all  form  objections  which  deserve 
careful  consideration  before  deciding  upon  a  scheme  for 
supply  by  pumping  at  a  place  situated  as  Bangalore  is. 

4.  The  author,  therefore,  considers  that,  if  practicable, 
a  gravitation  supply  is  much  to  be  preferred  in  the 
case  under  discu.ssion.  Ho  further  considers  that  if,  say, 
for  example,  Rs.  10,000  per  annum  appear  to  be  necessary 
now  as  an  annual  outgo,  it  will  be,  cfnteris  paribus,  more 
prudent  that  it  should  be  paid  as  interest  on  capital  to 
which  no  contingencies  attach,  than  as  working  expenses 
for  fuel,  labor,  wear  and  tear  of  engines  and  plant,  which 
may  increase  greatly  from  year  t^  year  in  the   future. 

5.  After  a  careful  perusal  of  the  compilation  "  Banga- 
lore Water-Supply,"  and  after  visiting  Bangalore  and  the 
locality,   the  author  proposes  to  supply   the  troops  with 


water  from  the  reservoir  known  as  Sankey's  or  Ooper- 
halli  Reservoir.  It  is  generally  agreed  that  this  project 
can  never  realize  the  results  expected  from  it,  and  it 
has  been  regarded  as  a  total  failure.  The  reservoir  itself 
leaks  heavily,  this  appears  to  be  conclusively  proved  by 
the  rate  of  fall  per  day  of  the  water  surface  in  the  dry 
season.  The  works  have  remained  for  some  years  prac- 
tically undeveloped,  and  are  imremunerative  to  the  Mj'sore 
Government,  to  whom  they  belong.  It  appears,  therefore, 
that  there  would  be  no  difficulty  in  arranging  with  the 
Mysore  Government  for  a  supply  of  water  required  for 
the  troops,  either  by  payment  to  the  Mysore  Government 
per  1,000  gallons  of  water  used  ;  or  by  acquiring  the 
works  at  a  valuation  based,  not  upon  their  actual  cost, 
but  upon  their  known  capacity  to  yield  water. 

6.  The  scheme  proposed  is  based  upon  the  foUowjig 
data  of  requirements : — 

(a.)  The  quantity  of  water  required  is,  on  the  average, 
under  60,000  gallons  per  day,  the  maximum  quantity 
being  78,000  gallons  per  day  (24  hours).  The  delivery 
main  should  therefore  be  capable  of  delivering  78,000 
gallons  in  24  hours  into  the  cisterns  of  the  Barracks. 

An  examination  of  the  records  of  the  actual  quanti- 
ties pumped,  and  of  the  actual  requirements  per  head, 
shew  that  these  quantities  are  sufficient  {vide  pages  91  and 
163  of  compilation.) 

(h.)  The  highest  level  at  which  the  water  has  to  be 
delivered  appears  to  be  the  cistern  of  the  European 
Infantry  Barracks.  This  appears  to  be  2,99962  on 
datum,  say,  3,000.  Only  about  one-half  of  the  water 
is  required  at  this  level,  the  remaining  portion  is  to  be 
supplied  at  a  level  of  say,  2,970.  A  main,  therefore, 
which  will  discharge  78,000  gallons  at  a  level  of  3,000 
has  a  surplus  capacity. 

7.  The   top  water  level  of  Ooperhalli  Reservoir 
appears  to  be  3,033        on  datum 

The  high  level  sluice  3,019-50 

The  low  level  (new)  sluice  3,004'50  „ 

8.  The  quality  of  the  water  has  not  been  questioned 
in  any  of  the  reports  given  in  the  compilation,  but  at 
the  same  time  no  analysis  of  its  water  is  given.  The 
author  does  not  believe  an  analysis  will  prove  unfavour- 
able. But  he  does  believe  that  the  water  should  be  filtered 
to  improve  its  appearance.  There  seems  no  possibility  of 
any  dangerous  pollution  of  the  reservoir  or  the  water- 
shed, and  any  impurities  the  water  contains  are  not  of 
a  dangerous  character. 

In  the  following  calculations  provision  is  made  for 
filtering  and  for  the  loss  of  head  caused  by  filtering. 

The  author  would  here  remark  that  the  discoloration 
of  the  water  from  the  earthy  matter  eroded  from  the  bed 
will  probably  become  much  less  in  a  few  years  ;  but,  on  the 
other  hand,  there  will  probably  be  a  growth  of  vegetable 
matter.  This,  however,  will  not  be  dangerous,  and  will  be 
ea-sily  removed  by  filtration,  as  provided. 

9.  Seeing  that  the  reservoir  leaks  so  much,  it  is  evident- 
ly politic  to  remove  the  water  from  it  as  quickly  as  possi- 
ble, even  if  the  surface  were  usually  at  a  level  sufficient- 
ly high  for  the  purposes  of  the  demand  upon  it.  The 
author,  therefore,  proposes  to  construct  a  service  reservoir 
of  masonry,  to  hold  the  water  required  for  the  troops  only. 

10.  The  capacity  of  this  reservoir  must  be  60,000 
gallons  multiplied  by  the  number  of  daya  it  is  estimated 
that  no  water  will  flow  into  it.  This  is  always  a  diffi- 
cult factor  to  determine  ;  and  in  this  case  it  practically 
depends  upon  the  use  made  of  the  remaining  portion 
of  the  supply  to  the  reservoir  and  of  the  time  required  to 
draw  it  off.  The  assumption  of  the  number  of  days 
becomes  therefore  empirical ;  the  author  believes  that, 
with  a  rainfall  rdffime,  such  as  Bangalore  has,  365  dayt; 
will  be  sufficient.  The  required  capacity  is  therefore 
21,900,000  gallons,  or  say  3,500,000  c.  feet.  This  requires 
a  basin  (iOO  feet  square  and  10  feet  depth  of  water,  or 
its  equivalent. 

11.  The  level  of  the  Service  Reservoir  must  evidently 
be  so  placed  that   when   almost  empty   there    must    be 


'§feptetnbeir  22,  'H.] 


dNDiAJf  fej^G^INEERING. 


237 


sufficient  head  for  filtering  aud  delivering  where  requir- 
ed. 

'12.  A  6"  cast-iron  main  is  proposed  to  be  laid  from  the 
service  reservoir  to  the  E.  I.  Barracks,  , there  joining 
•the  present  system  of  distribution  mains.  The  service 
reservoir  is  proposed  to  be  built  near  the  reservoir 
between  the  south-east  inlet  channel  and  the  outlet  or 
deliveiy  channel.  The  author  has  not  measured  on 
the  ground  the  length  of  piping  required ;  but  it 
appears  the  line  shewn  on  the  plan  attached  hereto 
will  not  exceed  20,000  feet  in  length.  A  6"  main  20,000 
feet  in  length  will  discharge  78,000  gallons  in  24  hours 
when  under  a  head  of  9  feet.  Allowing  1'  6"  for  loss  of 
head  in  filtering,  it  appears  that  the  level  of  the  bottom 
of  the  service  reservoir  may  be  placed  at  3010-5  on 
datum.  The  top  water  level  of  the  service  reservoir, 
when  full,  would  thus  bo  30205.  I 

13.    The  top  water  line  (3020-5)  of  the    service    reser- 1 
voir  is  thus  practically  the   same  as   the  old  sluice    level 
{301997) of  Ooperhalli  Reservoir.     It  would  be,  therefore, 

14  feet  below  high  water  mark  of  the  large  reservoir  and 

15  feet  above  the  new  low  level  sluice. 

(To  he  continued.)  ' 


NOTES  FROM  HOME. 


(From  our  own  Correspondent. ) 
The  Iron  and  Steel  Institute  has  been  holding  its  annual 
meeting  at  Edinburgh  during  tlie  present  week  and  it  has  been 
largely  attended.  An  interesting  paper  was  read  by  Mr. 
Hadfield  on  "  Manganese  Steel."  Amongst  some  of  the  uses  to 
which  it  was  suited  from  its  extreme  hardness  was  the 
applicability  for  car  and  other  wheels  to  compete  with  those 
inade  of  chilled  iron.  These  wheels  have  been  tested  in 
America  and  have  given  very  satisfactory  results.  Wheels 
could  be  tested  with  more  than  100  blows  by  a  heavy  sledge 
hammer  without  a  fracture  occurring.  One  set  in  America  had 
already  run  200  thousand  miles  under  heavy  engines  of  the 
"consolidation"  type  and  were  still  only  partly  worn,  whilst 
the  life  of  ordinary  chilled  iron  wheels  did  not  average  more 
than  from  50  thousand  to  60  thousand  miles. 

It  is  stated  that  on  the  31st  instant  the  special  Edinburgh 
expresses  which  were  put  on  at  the  beginning  of  the  month 
by  the  London  and  North  Western  and  the  Great  Northern 
Railway  companies  will  be  discontinued  but  that  the  other 
express  services  will  go  on.  As  a  result  of  interviews  between 
the  managers  of  the  companies  other  changes  may  shortly  le 
announced,  but  nothing  has  as  yet  been  definitely  settled. 
It  is  satisfactory  to  note  that  the  Midland  Company  has  not 
taken  part  in  the  race.  It  cannot  be  contended  that  this 
company  has  not  at  heart  the  interest  of  the  public  seeing 
that  many  years  since  it  was  the  first  to  set  the  example  of 
giving  third  class  accommodation  on  all  its  trains  a  policy 
since  slowly  adopted  by  other  companies. 

A  remarkable  instance  of  the  improvement  of  Railway, 
credit  is  afforded  by  the  fact  that  the  new  issue  of  £1,200,000| 
of  Four  per  cent  Preference  Stock  of  the  Great  Easterni 
Railway  Company  issued  at  par  carrying  a  dividend 
of  2|  per  cent  only  until  1891  is  now  quoted  at  7 
premium.  Twenty  years  ago  a  Six  per  cent  Great  Eastern 
Preference  Stock  was  quoted  at  75,  a  Four  per  cent  to- 
day stands  at  107.  From  the  Railway  Reports  of  the  past 
year  it  appears  that  on  21  lines  there  was  an  increase  of  the 
press  receipts  of  about  £604,000  earned  at  an  extra  cost  of 
£324,000  leaving  a  gain  of  £208,000  in  the  net  receipts  for 
the  half  year.  Of  this  sum  the  ordinary  shareholders  received 
over  £200,000  as  increased  dividends. 

In  the  last  half  yearly  report  of  the  City  of  London  and 
Southwark  Subway  Company,  it  appears  that  tlie  best 
method  of  working  the  line  and  the  nature  of  the  power  to 
be  used  has  for  some  time  past  occupied  the  special  attention 
of  the  directors.  In  many  respects  the  system  of  an  endless 
cable  would  seem  to  be  the  best,  but  it  has  certain  disadvan- 
tages in  its  application  to  the  working  of  this  line,  which  are 
not  easy  to  overcome,  and  the  directors  have  come  to  the 
conclusion  that  electrical  force  conveyed  by  continuous 
ponductors  offers  the  best  solution  to  the  difficulty  and  will 
give  a  motive  power  at  once  trustworthy  and  economical. 

It  is  announced  that  the  next  (the  6th)  examination  of 
'cSfididates    for    the   offices  of  Municipal  Engineier  and  Local; 
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WANTED. 

FO  R  the  Dacca  Municipality  a  Secretary  with 
a  knowledge  of  Engineering  on  a  salary  of 
Rs.  200  a  month  and  Rs.  25  per  mensem  as 
travellinof  allowance.  Also  wanted  an  Assistant 
Secretary  with  engineering  knowledge  on  a 
monthly  salary  of  Rs.  100,  plus  Rs.  20  as  month- 
ly travelling  allowance.  Applications  will  be 
received  up  to  the  24th  instant. 

ISHWAR  CH UNDER  DASS, 

Chairman. 
Dacca   Muxicipauty  ;    "1 
The  5th  September  1888.  j  (190) 

SITUATION  WANTED  !^ 

BY  the  undersigned.     Has  worked  on  the  State 
Railway    Surveys   and   on   the    Permanent 
Way.     Holds  an  Overseer's  Certificate  from  the 
Madras  Engineering  College  and  has  Testimonials 
Address— Henry  W.  WOODS, 
JVo.  10  Kolanda  Street,  Park  Toivn,  Madras. 
(185) 


NOW  REAPV. 

TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

Scantlings,  Eolled  Iron  Eeams,  "Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BV  I.  E.  HILTON,  MKM.  INST.  C.E. 

A  hindy  book  with  Litho-diagrams  for  estimatinp:  and  defigning  rapidly- 

Cloth  bfund  priir  Re.  iS 

ALL  PUBLISHING  RIGHTS  BESERVED. 

To  be  obtained  of — 

W.  BALL  &  Oo..  Govt.  Printers  and  Publishers, 

JEYES'  SANITARY  COMPOUNDS 

Tliirty-one  Prize  Medals  and  First-class   Certificates 
Gold  Medal,  International  Kxhibition,  London,  1885. 

Specially  Appointed  by  the  Royal  Commission  for  the 
Colonial  and  Indian  Exhibition. 

Not  a  single  case  of    illness  occurred  amongst  the  Native 

Artisans  employed  in  the  Exhibition  owing  to  their 

Quarters  being  disinfected  by 

JEYES'  SANITARY  COMPOUNDS. 

Supplied  in  various  sized  I'aciar/^n  to  suit  the  convetiiencc  of  Customers 
Full  DireotioDB  for  use  Bupplied  with  every  Package- 

Jf.B. — One  Gallon  of  Jeyea'    Perfect  Purifier  Fluid  makes  one 
Hundred  Gallous  of  Disinfectant. 


(142) 


DYCE  NICOL  &  CO., 

Sole  Agents,  Calcutta. 


ROOMS    WITH    BOARD, 

BY  DJy  OR  MOJ^TH. 

IVXrs.  OC3HIL--VIE:, 

46,     W  E  L  L  E  S  L-E  Y     STREET, 

CORNER  OF  PARK  STREET, 

CALCUTTA. 

A  N  Eiii^ineer,  18  years'  experience  on  Canal  and 
-"-  Railway  Construction — the  last  6  of  which 
he  has  been  enoaged  or  one  of  the  largest  Bridges 
in  India — will  be  disengaged  about  the  15th  Sep- 
tember. Highest  references  and  Testimonials. 
Address — Engineer, 

c/o  W.  Radford,  Esq., 

Dehree-on-Sone. 

Notice. 

TO  CONTRACTORS  AND   OTHERS. 

For  Bale  at  the  S-  M.  Railway  Company  Stores 
at  Hubli- 

10  Portable  Kugines,   10  H.-l'. 

2  Portab  e  Engines,  12  H.-P. 

Also  the  following  Centrifugal  an<l  Contractors'  Pumps  : — 

5  eght-inch  Centiifugal  Pumps,  "inyinoible" 

4  seven-inch  Centrifugal  Pumps,  "  invincible." 

Ifi  si.\-iuch  Centrifugal  Pumps,  "Invincible." 

4  fouiineh  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-anil-a-haf-inch  Contractors'  Pump. 

1  cight-and-a-quaiter-inch  Contractors'  Pump. 

1  t\vo-anil-a-ha  finch  Contractors'  Pump. 
The  I'ortable  Engines  and  Pumps   have  all  been   in   use,   but   they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,    S.    M.  Railway,    Dharwar,  is   pre- 
pared to  receive  offers  for  any  of  the  above. 
Tliey  are  ofieu  to  Inspection  to  any  one  wanting  thera. 

Apply  to  AoKNT  and  CiiiEK  ENOiNEiiR 
(IV.S)  .?.  J/.  Raihoay,  Dharwar. 

GRMT  WI^STI^RN  HOTCLr, 

[29]  BOMBAY. 

SPINDLE 

li.VrCHINC. 

LUBRICATING 
Stocks  of  all  desc  iptions  always  in  hand.  Contracts  at  reduced  rates. 


MACHINKRY 

CYLINDER 

ENGINE 


OIU 


(13-t) 


KER    DODS    &    Co.,  81,   Clive  Street. 


E.    T.    C    BLlillsri) 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNB  &  CO. 


(»-) 


40,    STIi.A.3WI>, 


T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND   METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(30)  Rolled  Iron  Joists  and  Girders, 
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RAHSOfflES,  SIMS  &  JEFFERIES,  L»,, 


IPSWICH  &  LONDON. 


ENGINES  and  BOILERS— Portable,  Yertical,  Semi-Fixed  and  Stationary. 


Mining  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and  Sifters,   &c. 


OCTAVIDS  STEEL  S  Co.,  Agents,  Cabta, 


ENGINES  &.  MACHINES  IN  STOCK. 


(155) 


A    GREAT    WANT   SUPPLIED. 


a  d 
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M  s 
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Registered  14th  October  1878. 

CYLINDER  OIL. 

TTTRITES,,  MORRISOIT  &  Co.,  Calcutta, 

Sole  Agents  jor  Bengal. 


or  S  ® 
o 

Q.      J-. 
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STONEYS  PATENT 
SILENT  SELFOILrNC  PUNKAH  WHEEL 

HORIZONTAL  VERTICAL 


cr 


,„™ ?ri.'''"'n^'"'2  I"""'-"'-"  and  self-lubri-atini?,  do  not  drop  oil  or  allow  the 
vStl^  ,?r'Hnril"nf«l  T'  ?"  *T"'  """^  '"  "ny  POBition,  answer  equally  well  as 
Vertical  or  Horizontal  wheels,  and  nm  perfectly  for  years  without  attention. 


(■54) 
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Sola  Agents  for  Madras  :— 

SPENCER  &  Co ,  Mount  Koad,  Madras- 


THOMSON  &  MYLNE'S 

PATENT  SUaABCAlTE    liCZLLS- 
Fop  particulars  of  Depots,  Licensees,  &e.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,   E,  I.    RAILWAY; 

OF  6,  Commercial  Building's,  Calcutta. 
(103) 

BEST  MIRZAPUR  STONE. 

The  Mirzapiir  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarryme 
Mirzapur.  can  supfjly — 

Flagging        . .  . .  . .  . .     Roofing. 

Pillar  Bases  . .  . .  . .  . .     Coping. 

And  all  de«icriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL.  MARSHALL  &  CO., 

4,  Clivc  Ghat  Street^  Calcutta. 

('158)  DepGt— Sulkea,  Calcutta. 

Calcutta  Plumbing  &  &as  Fitting  EstaWishment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Sfeclianical  Engineer, 
Proprietor. 


(108) 
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Rs. 


BURRAKUR    IRON    WORKS, 

C&St-irOQ  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angus   Smith's  solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water 
Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of  water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    xVngus  Smith's  solution 
Cast-iron  Bends,    Tees   and    Cross    Pieces   for    Pipings  of    ordinary     dimensions  coated    with 

Dr.  Aujus  Smith's  solution  from 
Cast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  &c.,  from  ...  ... 

Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 

Cast-iron    Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

Ac,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,    Rain-water  Pipes, 

Axle-boxes,    parts   of  machinery  and    other  castin<;8  of  any  description 


4-4  per  cwt. 
5-12 


7-0 
5-0 
3-8 


upwards. 


At  cheapest  rates. 


Water  lifts 
Plouehs 


from  Rs.  35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


At  cheapest  rates. 
45-0  per  ton. 
42-8      „ 
40-0      „ 


Remarks.— .Special  ((uotutions  for  large  orders.     Designs  of  Ornaineutal  Castings  of  any  description  can  be  had  on  application. 

Orders  to  \>e  a<ldre$sed  to  the  .Superixtkndest  from  whom  any  fuitlier  particulars  can  be  ascertained.  (181) 

THE  INDIA  RUBBER,  GUTTA  PEBCHA,  &  TELEGRAPH  WORKS  Co.,  Id., 


i:iL- 12  OTITIC 


ELECTRICIANS,   ENGINEERS  AND  CONTRACTORS, 

MANUFACTURERS  OF 


DYS'AUOS,   LASH'S,    CARBONS,     LEADS,    SWITCHES,    VOLT    AND    AMPERE    METERS.    LEAD  COVERED    LEADS    FOR    UNDERGROUKD    WORK 

SUBMARINE    TELEGRAPH    CABLES    AND    WIRES, 

SATTEIUES,    IK^TEUMBITTS,    A2TD    TELEaB.AFE    C01TSTB70TI01T    STOHES,    TOBFEDO    AFFABATTTS. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


Estimates  given  for  all  kinds  of  Electric  Light  Work, 

WOEKS  :-STLVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTiA.   BRANCH: 13,    GOVERNMENT    PLACE,    EAST 

GODOWNS:— DACRE'3  LANE. 
(16S)  Telegraphic  Address— '^  SlLVEllORAY,"    CALCUTTA. 

COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Twenty-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £769,2(15    0 

Interest  ...  ...     £  19,612    0 


after  deducting  Re- 


insurances 


£443,587    0    0 


LIFE  DEPARTIIIEIVT. 

Premiums  after  deducting 

Re-insurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Reinsurances,     £  79,229    0    0 


£175,118 
£    8,294 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


0    & 
0    0 


£138,365    0    0 


£  18,545    0    0 


The  Life  Fund  -was  increased  during  the  year  lay  6565,648  and  now  amounts  to  551,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  ako  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  coniunction 
with  the  ample  Funds  affording  ahmluU  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 


(39) 


C.   H.   OG BOURNE,   Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

FI2.E3X3      n«,03yt     .A.I>XJI-Ti:i«,.A.TI03V. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections:— 
.J.  H.  Apjohn,  Esq.,  Supprintending  Engineer,  Kidderpore  Dock  Works,    says  : — 

•'  Mr.  .McKennie's  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,   or  only  Jrd* 
of  the  impurity  allowed  ;  there  can  l>e  no  question  but  that  it  is  of  very  superior  (juality." 
Paul  Dejoux,  Esq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  :— 

"  It  i«  the  best  Ghooting  Lime  imported  into  Calcutta." 
James  Kimbkr,  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  : — 

"  It  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure  in  certi- 
fying to  the  excellent  and  reliable  (juality  of  the  Lime." 
C.  A.  Mills,  Esq.,  Executive  Engineer,  P.  W.  D.,  2nd  Calcutta  Division,  says  : — 
The  (Shooting   Lime   manufactured   by  Messrs.  Burn  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  hare  used  it  in 
the  construction  of  many  public  building.s  and  have  been  thoroughly  satisfied  with  it." 

1T.B.— Onr  Limo  •was  uaol  tlirouglioTit  all  tho  River  "TCorka  of  the  Calcutta  Port  Oommlsslonera. 
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Bbll. — September  10,  at  Fopstone  Road,  Kensington,  London, 
Lieutenant-Oeneral  Harry  Wainwright  Bax  Bell,  Royal  (late 
Bombay)  Engineers,  aged  67.— (By  telpgram.) 


CIVIL  ENGINEERS  IN  THE  P.  W.  D. 

According  to  the  "  distinguished  Indian  official" 
alluded  to  in  the  leading  article  of  our  issue  of  7th  Julj 
as  having  been  quoted  in  an  article  on  "  Civil  Engineers 
in  India"  in  London  Engineering,  there  is  yet  balm 
in  Gilead  for  the  long  expectant  Civil  Engineer,  in- 
asmuch as  an  honor  or  emolument  conferred  upon  a 
member  of  the  P.  W.  D.  should  he  happen  to  be  an 
R.  E.  may  be  taken  as  au  earnest  of  what  the  Civil 
Engineers  may  expect  some  day. 

It  is  true  that  day  is  a  long  one,  some  20  years  having 
elapsed  since  the  Civil  Engineers  first  obtained  a  distinct 
admission  of  the  justice  of  their  claims  from  the  Secre- 
tary of  State,  during  which  time  a  few  concessions  have 
been  made ;  but  our  article  of  15th  September  gives  a 
table  shewing  how  very  far  from  equal  the  position  of  the 
two  branches  of  the  P.  W.  D.  still  is,  even  in  the  case 
of  the  most  favored  of  the  C.  E's. 

However,  if  the  argument  of  the  above-mentioned 
oflScial  be  true,  some  hope  is  still  to  be  drawn  from  the 
facility  with  which  Government  redress  any  disabilities 
the  Royal  Engineers  labor  under  as  compared  with  the 
Civilians  or  with  other  branches  of  the  arm}'.  The  pen- 
sions of  the  R.  E's.  under  the  old  scale  not  being  considered 
adequate,  they  have  lately  been  granted  the  Staff  Corps 
pensions,  but  though  both  the  Government  of  India  and 
the  Secretary  of  State  have  frequently  expressed  their 
sense  of  the  desirability  of  the  equalisation,  as  far  as  pos- 
sible, of  the  furlough  allowances  and  pensions  of  Civil 
Engineers  with  those  of  Military  Officers,  it  does  not 
seem  to  have  occurred  to  either  of  them,  that  this  was  a 
favorable  opportunity  to  declare  a  scale  of  pensions  for 
all  alike,  and  thus  abolish  one  at  least  of  the  invidious 
distinctions. 

They  might  even  extend  any  concession  to  all  Civilians 
alike  in  the  P.  W.  D.  who  take  their  pensions  out  of  India, 
for  most  of  the  men  from  Indian  Colleges  are  domiciled  in 
the  country,  and  therefore  so  far  as  they  are  concerned 
the  favor  would  not  be  a  costly  one. 

Again,  it  was  discovered  that  R.  E's.  entering  the  De- 
partment were  at  a  disadvantage  in  point  of  age  compared 
with  Cooper's  Hill  men.  No  sooner  is  this  pointed  out 
than  it  is  remedied,  and  very  properly  too  ;  but  had  the 
reverse  been  the  case,  it  is  at  least  doubtful,  to  judge 
from  past  experience,  if  a  remedy  would  have  been  so 
promptly  applied. 

Would  it  be  too  much  to  suggest  to  the  R.  E.  heads  of 
the  P.  W.  D.  that,  so  far  as  that  Department  is  concerned, 
their  plain  duty  is  to  treat  all  alike,  and  endeavour  to 
obtain  a  concession  admitted  to  be  just,  for  the  Civilians 
under  them,  quite  as  much  as  for  their  comrades. 

We  say  their  duty,  for  the  Government  they  serve, 
and  which  in  fact  they  represent  in  that  branch,  have 
repeatedly  expressed  in  the  most  unequivocal  terms  their 
desire  to  equalise  |both  parties. 
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It  would  be  assuming  too  much  to  say  that  they  never 
have  recommended  an  improvement  in  the  position  of  the 
Civil  Engineers,  but  if  they  have,  their  efforts  have  not 
been  crowned  with  the  success  attained  when  they  were 
directed  to  the  advantage  of  their  own  Corps,  in  whose 
grievances  they  would  naturally  take  a  warmer  interest. 

Absolute  equality  is  not  possible,  for  there  are  some 
few  advantages  which  must  always  remain  with  the  R.  E 
alone,  such  as  the  possibility  of  service  in  other  depart- 
ments should  the  P.  W.  D.  prove  distasteful  or  the  as- 
pirant possess  influence ;  the  ability  to  exchange  for 
Elnglish  service,  and  the  certainty  of  tenure  in  case  'of 
reductions. 

This  last  point  has  perhaps  been  made  too  muchof 
in  relation  to  the  reductions  of  1879,  and  those  now  im- 
pending, for  though  an  undoubted  hardship  to  the  C.  £"8. 
it  is  unavoidable,  because  if  it  is  necessary  to  keep  up  a 
certain  number  of  Royal  Engineers  in  India,  it  is  incum- 
bent on  Government,  in  the  interests  of  the  public  service, 
to  employ  them  in  the  P.  W.  D.  rather  than  pay  them 
for  doing  nothing. 

It  may,  however,  be  pertinently  asked  in  this  connection, 
how  much  useful  military  knowledge  remains  in  an  R.  E. 
after  a  service  of  25  years  in  Civil  Engineering,  or  worse 
still,  the  accounts  branch  employment,  in  which  it  seems 
tolerably  congenial  to  him. 

Equalising  the  pensions  of  the  Civilians  either  by 
granting  them  the  same  pensions  as  the  Royal  Engineers, 
or  their  own  scale  in  sterling,  is  a  matter  that  affects  even 
the  R.  E'.s.  themselves. 

For  there  are  many  men  who  would  retire  now  after 
20  years'  service,  could  they  obtain  a  sterling  pension, 
but  with  the  present  prospect  of  a  rupee  at  half  value, 
nobody  can  afford  to  leave  the  Department  until  obliged, 
and  this  is  one  main  cause  of  a  block  in  promotion  that 
affects  Civil  and  Royal  Engineers  alike. 


INDIAN  ASSOCIATION  FOR  THE  CULTIVATION 
OF  SCIENCE. 
We  are  glad  to  learn  from  a  Report   of   the    eleventh 
annual    meeting    of  the  Association  that  it  continues  to 
flourish.     During  the  last  twelve  years  it  has  risen    from 
small    beginnings    to    the   position  which  it  occupies  at 
this  day.     The  success   that   has    continued    almost  un- 
interruptedly to  attend  the  venture  is  due  entirely  to  the 
unflagging  energy  and  indomitable  courage  of  one  man — 
Dr.  Mohendro  Lall  Sircar,  CLE.,  its   Honorary   Secretary. 
At  a  great  sacrifice  of  time  and  labor,  under    the    most 
de-spfrnding  circumstances,  he  has  been    able  to  establish 
an  institution  of  which  any  country  may  well  be    proud. 
For  a  mere  trifling  fee,  any  one  so  disposed,  might  attend 
lectures  on  science  in  almost  all    departments,  delivered 
by    some    of  the  best  scientists  in  Calcutta.     That  it  has 
become  very  popular  with  the  student  class  goes  without 
saying.     Even    to    Hindu    ladies,    who    are    pretty  far 
advanced    in    their   studies,  these  lectures  have  proved  a 
source  of  attraction  ;   and    a    special    practical  class 
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chemistry  has  been  opened  for  their  sole  benefit 
Altogether  129  lectures  on  a  variety  of  subjects  were 
delivered  during  1887-88  by  Father  Lafont,  Dr.  Mohendro 
Lall  Sircar,  Baboos  Ashutosh  Mookerjee,  Praranatha 
Nath  Bose,  Jagadish  Chunder  Bose,  Ram  Chunder 
Dutta,  and  Dr.  R.  Sen.  The  receipts  of  the  Association 
during  the  year  were  Rs.  4,323,  and  disbursements 
Rs.  3,196. 

From  the  Report  of  the  Honorary  Secretary  read  at 
the  meeting  referred  to  above,  it  appears  one  of  his 
colleagues,  Mr.  A.  M.  Bose,  had  proposed,  in  the  previous 
year,  that  a  practical  scheme  of  technical  education 
might  be  inaugurated.  The  Secretary  remarked  that 
apart  from  the  question  of  funds  there  were  other 
difficulties  in  the  way.  The  subject  embraces  a  wide 
field,  including  all  industries,  trades  and  professions, 
which  require  special  knowledge,  and  could  not  engage 
the  attention  of  a  science  association.  The  next  point 
to  be  considered  is  what  branches  of  such  education,  what 
especial  industry  or  handicraft,  could  be  taken  up  by 
the  Association.  The  speaker  pointed  to  a  good  deal  of 
misconception  which  exists  in  regard  to  the  whole 
subject  of  technical  education,  and  there  is  a  good  deal 
of  sound  sense  in  what  he  said,  of  which  laymen  who 
talk  so  glibly  about  it  could  hardly  understand.  It  is 
not  a  thing  of  hot-house  growth  and  cannot  be  forced 
upon  any  people.  It  will  develope  with  the  growth  of 
scientific  knowledge  among  them,  and  unless  a  market 
is  to  be  found  for  the  disposal  of  its  products,  it  is  idle 
to  suppose  that  they  can  be  manufactured  for  any  good 
purpose.  There  must  be  a  demand  before  the  subject  of 
supply  could  be  discussed.  Where  is  the  earthly  necessity 
of  imparting  special  knowledge  to  a  man  when  that 
knowledge  will  be  of  very  little  use  to  him  in  the  struggle 
for  existence.  But  few  persons  who  are  crying  themselves 
hoarse  on  this  subject  care  to  discuss  the  obstacles  in 
its  way. 

During  the  past  12  years  a  sum  of  Rs.    1,40,000  have 
been    realised    as  donations,  of  which  sura  nearly  a  lakb 
has  been  expended  in    order  to  give    the    Association  a 
local    habitation    and  a  name.     Since  then  contributions 
have  been  coming  in  very    slowly,    and    it    is    therefore 
not    to    be    wondered   at    that  the    Honorary  Secretary 
expressed  his  dissatisfaction  at  the  progress  it  has  not  been 
enabled    to    make,  and  also  at  the  want  of  sympathy  and 
support  it  had  received  from    his  countrymen,    who    do 
not    seem    to    appreciate    the    importance   of  this  most 
potent   regenerating     institution.     He    reminded    them 
that   a   knowledge     of     the     physical    sciences    is    the 
foundation   of   all  material  and  moral  progress,  and  that 
the  civilisation  and  power  of  a  nation  are   in  direct    pro- 
portion to  its  stock  of    scientific    knowledge.      If  these 
observations  were  true  of    other   countries,  how  forcibly 
they  apply  to  the  present  condition  of  India,  where  know- 
ledge, properly  so  called,  is  at  its  lowest  ebb,  and  it  was  the 
more  imperative   that   the  natives  of  the  country  should 
cultivate  those  sciences.      The  acquisition  of  this  know- 
ledge would  help  in    more   ways   than   one   the   regene- 
ration    of    his     countrymen ;     they    would    contribute 
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to  its  advancement  by  original  research  and  to  its 
varied  applications  to  the  arts  and  comforts  of  life.  In 
order  to  attain  this  end  there  were  two  essential 
requisites — (1)  to  bring  together  the  most  improved 
scientific  instruments  and  apparatus  which  illustrate  and 
demonstrate  the  principles  of  the  various  branches  of 
science,  and  (2)  to  secure  the  services  pf  men  who 
could  devote  themselves  entirely  to  keeping  pace  with 
the  progress  of  science  generally,  and  to  carry  on  the 
research  in  some  particular  branch  as  a  speciality.  The 
speaker  very  humorously  alluded  to  the  "  sinews  of  war" 
ia  this  connection,  and  we  reproduce  his  apposite  remarks 
on  the  subject.  He  says : — "  What  is  the  requisite  that  will 
secure  the  requisites  ?  That  one  thing  needful  in  this  hard 
world  of  ours,  I  do  not  know  what  it  may  be  in  other 
worlds,  but  the  world  in  which  our  lot  is  cast,  that  one 
thing  needful  is  money,  the  most  wonderful  of  human 
inventions,  because  the  parent  of  all  inventions,  and  the 
most  potent  transformer  of  energy."  The  Laboratory, 
we  are  sorry  to  learn,  is  about  coming  down,  and  if  it  is 
not  replaced  by  a  new  one,  the  practical  work  of  the 
Association  must,  of  necessity,  come  to  a  standstill.  His 
Honor  the  Lieutenant-Governor  followed  the  worthy 
Doctor,  and  exhorted  the  natives  of  India  not  to  turn  a 
deaf  ear  to  his  representations.  He  fully  coincided  with 
his  views,  that  the  Association  had,  and  was  doing  good 
work,  and  the  only  drawback  in  the  prosecution  of  the 
useful  was  want  of  funds  without  which  no  actual  progress 
could  be  made.  He  endorsed  every  word  that  fell  from 
the  lips  of  the  last  speaker,  and  he  would  add  his  own 
voice  in  recommending  scientific  training  to  the  youth 
of  Bengal.  He  dwelt  on  its  practical  utility  as  the  in- 
dispensible  landmark  of  all  manufactures,  of  many  arts 
and  many  professions,  and  looking  to  its  importance 
he  trusted  that  the  Doctor's  appeal  will  not  be  in  vain, 
concluding  with  a  wish  that  the  Association  may  flourish 
through  long  ages  and  hand  down  to  posterity  the  name  of 
its  principal  founder  and  Secretary. 


PROGRESS  IN  THE  NORTH-WEST. 

Turning  to  the  heading  "  Public  Works"  in  the  North- 
West  Provinces  and  Oudh  Administration  Report  for 
the  year  ending  31st  March  1887,  we  find  that  Engineers 
spent  Rs.  55,48,800  on  public  works  of  sorts.  A  striking 
instance  of  professional  moderation,  for  they  were  officially 
entitled  to  spend  Rs.  56,48,000.  And  yet  there  are 
always  scoffers,  cheap  Jack  Catos  and  Ciceros,  men  of 
restless  uneasy  virtue,  always  prepared  to  swear  that 
the  Department  never  can  by  any  chance  keep  within 
its  estimates.  Let  them  add  up  the  totals  in  the  North- 
West  Provinces  and  Oudh  AdministrationReport  for 
1886-87,  and  be  confounded. 

Eighty-three  miles  of  Railway  on  the  Lucknow,  Sitapur 
and  Seramow  line  were  completed  and  opened  for  traffic 
during  the  year  under  review.  Also  the  Indian  Midland 
Railway  bridge  over  the  Jumna  at  Kalpi,  and  the  section 
of  the  line  from  that  place  to  Jhansi.  The  working  of 
the   Cawnpore-Achneyra  Railway  was  transferred  to  the 


Bombay,  Baroda  and  Central  India  Railway  Company. 
The  interest  of  the  canal  work  undertaken  during  the 
year  centred  in  the  Nadrai  Aqueduct,  in  connection 
with  the  Lower  Ganges  Canal,  which,  it  will  be  remem- 
bered, succumbed  to  unusually  heayy  floods  in  October 
1884,  and  provoked  a  deal  of  professional  discussion  as 
to  the  amount  of  water-way  it  was  provided  with,  and  as 
to  the  amount  with  which  it  ought  to  have  been  provided. 
It  was  a  tempting  subject  for  men  who  are  fond  of  being 
wise  after  the  event.  It  concerns  us  mainly  to  know 
that  Rs.  13,00,000  of  the  Public  Works  Canal  grant  were, 
in  the  course  of  1886-87,  expended  on  the  rehabilitatioa 
of  this  demon-possessed  aqueduct. 

The  balance  of  expenditure,  about  Rs.  6,00,000,  was 
devoted  to  completion  and  extension  of  the  distributing 
and  drainage  channels  of  the  different  systems.  Econo- 
my is  the  irrigation  order  of  the  day ;  and  so  we  find 
a  decrease  of  Rs.  75,000  shewn  under  the  heading 
"  Establishment  Charges,"  possibly  an  economy ;  possibly 
the  very  reverse.  We  always  incline  to  look  with  a 
certain  amount  of  suspicion  on  savings  effected  by 
means  of  reductions  in  the  supervising  establishment. 
Scamped  work  is  a  more  expensive  item  to  budget  for 
than  directing  intelligence  and  conscientiousness.  Here 
is  official  record  of  a  palaver,  and  its  coming  to 
nothing : — 

Rules  which  should  authorize  the  Canal  Department 
(1)  to  refuse  canal  irrigation  to  lands  assessed  as  irrigated 
from  other  sources,  and  to  which  canal  water  has  never 
yet  been  supplied,  and  (2)  to  withdraw  canal  water  from 
lands  of  this  description  to  which  it  was  admitted  since 
settlement,  and  which  are  now  receiving  it,  were  recom- 
mended, after  a  prolonged  discussion,  to  the  favorable 
consideration  of  the  Government  of  India.  The  sound- 
ness of  the  prip.ciple,  that  the  supply  of  water  in  the 
rivers  of  Upper  India  which  can  be  utilized  for  irrigation 
should,  being  limited,  be  restricted  to  lands  which  can 
pi'ocure  water  from  no  other  source,  was  admitted  ;  but 
practical  difficulties  in  application  of  the  proposed  rules 
were  pointed  out,  and  eventually,  as  the  present  rules 
were  reported  to  have  proved  sufficient  in  the  special 
case  on  account  of  which  the  amendments  had  been 
advocated,  the  subject  was  allowed  to  drop. 

The  Survey  Department  worked  at  cadastral  maps 
on  the  scale  of  16  inches  to  the  mile — a  very  good  scale 
too.  The  Agricultural  Department  established  schools 
for  the  education  of  its  right  hand  men,  the  Putwarries, 
and  tried  its  hand  at  extermination  of  usar  and  preach- 
ment to  district  agriculturists  of  the  advantages  accruing 
from  the  use  of  Western  World  devised  ploughs.  We  are 
not  told  what  results  were  bom  of  any  of  these  missions. 
None  at  all,  we  suspect.  Usar,  and  agriculturists,  and 
Putwarries  are  all  a  deal  too  conservative,  and  too  wide- 
awake to  be  brought  into  Departmental  bondage,  and 
fettered  with  red  tape.  A  Botanical  survey  of  Northern 
India  was  undertaken  during  the  year  under  review. 

Its  forests  yielded  the  Government  of  the  Nort-West 
Provinces  and  Oudh  a  profit  of  six  and  a  half  lakhs  of 
rupees.   As  to  which  governmentally  unearned  increment 
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we  are  told  that  "  the  surplus  \Yas  in  some  measure 
accidental,  because  the  stocks  accumulated  in  the  forest 
depots  from  the  works  of  the  previous  year  were 
unusually  large,  and  sales  were  much  in  excess  of  the 
new  supplies.  The  extensive  operations  in  the  Oudb 
Circle  to  provide  sleepers  for  the  new  Railways  have 
with  the  completion  of  those  lines,  come  to  an  end 
for  the  present,  and  with  them  has  ceased  a  demand 
which  was  very  profitable  to  the  revenue  of  the  forests, 
and  at  the  same  time  advautageous  to  the  growth  of 
the  younger  stock,  by  the  removal  of  timber  which  was 
fitted  for  few  other  purposes.  This  is  ungracious.  The 
fact  remains  that  there  was  a  surplus,  that  the  Forest 
Department  earned  it,  and  that  officers  belonging  to  the 
Department  are  being  done  out  of  8d.  in  every  two 
shillings  promised  them  as  pension  allowance,  as  half  pay 
when  on  leave.  Timber  to  the  amount  of  five  million 
cubic  feet,  fuel  to  the  amount  of  six  and  a  half  million 
cubic  feet,  and  minor  produce  to  the  value  of  four  lakhs 
of  rupees  were  removed  from  the  forests  during  the 
year. 

These  figures  include  the  produce  given  to  villagers  on 
the  borders  of  the  forests,  who  may  be  entitled  to  free 
supplies  for  their  requirements. 

A  large  number  of  convicts  continue  to  be  employed  in 
the  construction  and  alteration  of  jail  buildings,  with 
great  advantage  both  in  economy  and  in  the  rapidity 
with  which  the  works  are  carried  out.  They  helped  to- 
wards construction  of  the  new  jail  at  Benares  which  was 
completed  in  August.  Results  have,  we  are  told,  amply 
justified  the  expectations  with  which  this  form  of  prison 
employment  was  initiated. 

The  information  vouchsafed  under  the  heading  "  Mines 
and  Quarries"  is  exceedingly  meagre.  Here  is  the  whole 
paragraph : — 

The  following  figures  shew  the  demand,  collections, 
and  balance  on  account  of  mines  and  quarries  for  the 
revenue  year  1885-86 : — 

Demand,  including  Collections.  Recoverable 


arrears. 

Rs. 
Water-mills  ...  12,669 

Iron  and  copper  mines  ...        573 
Stone  quarries  ...  63,226 


arrears. 

Rs.  Rs. 

12,541  128 

564  9 
63,226 


Total         ...  76,468        76,331         137 

The  receipts  from  water-mills  and  iron  and  copper 
mines  are  collected  in  Kumaun  and  Garhwal ;  those 
from  stone  quarries  in  Mirzapur. 

The  total  trade  with  Tibet  and  Nepal  amounted  to 
46,10,438  maunds,  against  42,36,795  maunds  in  the  pre- 
ceding years. 

There  is  a  slight  decrease  in  the  traffic  with  Ti,bet, 
owing  to  a  falling  off  in  the  import  of  salt,  and  the  ex- 
port of  grain.  There  is  an  increase  in  the  imports  from 
Nefjal — of  timber  and  firewood  mainly. 

The  total  rail-borne  traffic  of  the  Provinces  amounted 
to  473  lakhs  of  maunds,  of  which  exports  consisted  of 
248  lakhs,  and  imports  of  225  lakhs,  against  260  and 
203  lakhs  maunds,  respectively,  in  the  preceding  year. 


|lotc53f  aitti  dommciits. 


The  Petroleum  Wells. — The  petroleum  oil  wells  in 
Khelat  and  the  Murrcc  Hills  are  to  be  made  over  to  the 
Frontier  Railway  authorities  to  manage. 

The  Raxaghat-Gya  Railway. — A  survey  is  sanctioned 
of  the  Railway  from  Ranaghat  to  Gya,  and  has  been  placed 
under  the  control  of  the  Bengal  Government.  Mr.  J*, 
Ramsay  has  been  appointed  to  the  charge  of  the  survey. 

The  Govehnou  of  Ladak. — Mr.  Atkinson,  formerly  of 
the  Indian  Public  Works  Department,  who  for  several  years 
has  been  in  the  service  of  the  Cashmere  State,  construct- 
ing the  road  to  Murree,  has  been  appointed  Governor  of 
Ladak.  . 

A .  SuceEssFUL  MADUASSEE.^^Mr.  J.  H.  Ellis,  son  of 
Mr.  John  ■•Ellis,  , Honorary-  Assistant  Engineer  of  the 
Madras  P.  W.  Department,  an  old  Dovetonian,  who  had 
proceeded. to  England  to  prosecute  his  studies,  returned 
to  Madras,,  after  he  had  passed  successfully  out  of 
Cooper's  Hiil. 

An  Acknowledgment. — We  have  been  favored  by 
the  Government  of  India,  with  the  Report,  Index 
Plan,  and  Tabular  Statement  shewing  progress  to 
30th  June  1888,  of  the  Kidderpore  Dock  Works,  the 
substance  of  which  information  has  already  appeared 
in  this  Journal. 

Contradictory,—"  Mr.  Duff-Bruce  is  finding  some 
difficulty  in  raising  the  capital  to  work  the  Kalka-Delhi 
Railway  project." — "  No  difficulty  has  been  experienced  in 
raising  the  capital  for  the  Kalka-Delhi  Railway,  for  the 
simple  reason  that  no  attempt  has  yet  been  made  to  raise 
the  capital.  Indeed  the  Company  has  not  yet  been 
formed." 

An  Acknowledgment. — We  have  received  a  memomn- 
dum  from  the  Director-General  of  Railways  "  on  arrange- 
ments to  be  introduced  for  saving  time  and  labor  in  the 
preparation  of  designs  and  estimates,  and  for  rendering 
information  on  technical  subjects  more  readily  accessible 
to  Engineers."  We  may  have  something  to  say  on  this 
subject  in  a  future  issue. 

Local  Iron  Manufacture  in  Mysore. — In  the  year 
1886-87,  89  iron  manufacturing  forges  were  at  work  in 
the  Shemoga  District.  In  1887-88  they  have  dwindled 
down  to  19,  yielding  about  12,000  rupees.  It  is  reported 
that  the  restrictions  introduced  by  the  Forest  Department 
as  regards  the  cutting  of  firewood  trees  for  charcoal  have 
interfered  with  this  manufacture. 

L.4^ND  Improvement  Loans  Act. — The  Madra.s 
Government  notice  with  great  satisfaction  the  successful 
efforts  of  Mr.  Sturrock  in  getting  the  ryots  of  the 
Palladam  taluk  to  take  loans  under  the  Land  Improve- 
ment Loans  Act  so  largely,  and  desii-es  to  have  a  special 
report  as  to  the  number  of  wells  dug  and  the  area 
brought  under  well  cultivation  by  the  aid  of  these 
joans. 

The  Bridges  on  the  S.  M.  R.  Mysore  Section  Line. 
— Four  bridges  on  this  line  were  carried  away  by  the 
floods  last  year, — one,  a  twelve-feet  beam  bridge  at  Chen- 
napatam,  two  twenty-four-feet  beam  openings  at  Mudder, 
six  thirty-feet  arches  at  Hebbala,  near  Mandya,  and  one 
twelve-feet  arch  near  Seringapatam.  These  bridges  have 
all  been  rebuilt,  with  the  exception  of  the  one  at  Hebbala, 
and  this  is  fast  approaching  completion. 

Some  Ano.malies. — In  Madras  we  find  a  Superintend- 
ing Engineer,  2nd  Class  (s.  t.  p.),  officiating    as    Chief 
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Engineer,  2nd  Class,  and  in  Bomba}-,  Executive  Engineers, 
1st  Grade,  officiating  as  Chief  Engineer,  1st  and  2nd  Class, 
while  in  Bengal  we  find  a  Superintending  Engineer,  1st 
Class,  officiating  as  Chief  Engineer,  3rd  Class.  These  are 
differences  with  a  very  wide  distinction,  and  the  hard- 
ship entailed  in  the  last  case  is  glaring  and  palpable. 

Blasting  Appliances  for  Periyar. — Mr.  Harris,  the 

Agent  for  Nobel's  Explosives  Company,  visited  the  works 
during  the  month  of  July,  and  gave  most  useful  advice  and 
instruction.  A  galvanometer  has  been  indented  for  on  the 
advice  of  Mr.  Harris,  who  has  pointed  out  the  advantage 
of  testing  all  fuses  before  inserting  them  in  the  charges. 
The  purchasing  of  one  American  magneto  machine,  with 
one  test  box,  for  Rs.  511  has  been  accordingly  sanctioned 
by  Government. 

An  Item  from  Khandelsh. — If  the  project  of  a  Railway 
from  Chalisgaon  to  Dhulia  were  taken  in  hand  it  would 
ierve  two.  purposes.  It  would  be  a  very  extensive  relief- 
work  for  the  present,  and  a  sure  protection  against  future 
famines.  The  line  wa-s  planned  and  sketched  several 
years  ago.  If  so  no  time  should  be  lost  in  preparing  for 
its  construction.  The  only  costly  part  of  the  work  is  the 
erection  of  a  bridge  over  the  Girna ;  but  it  is  believed  it 
will  be,  after  all,  a  paying  concern. 

Progress  in  Indian  Manufactures. — A  contem- 
porary suggests  that  if  any  wealthy  and  high-caste  Hindu 
gentleman  wishes  to  do  his  countrymen  a  real  and  lasting 
service,  let  him  endow  three  or  four  travelling  scholarships 
in  mechanical  Engineering  and  induce  a  few  high-class 
lads  to  thoroughly  study  the  subject  both  in  India  and  in 
Europe.  Once  trained  they  would  readily  find  employ- 
ment and  could  do  much  to  raise  the  mass  of  Indian 
workmen  to  a  higher  working  level. 

Mr.  B.  K.  Finnimore. — We  learn  that  Mr.  Finnimore 
has  been  relieved  of  the  charge  of  the  2nd  Calcutta  Divi- 
sion and  has  proceeded  to  Darjeeling  to  note  upon  the 
water-supply  of  that  town  previous  to  his  departure  to 
Khatmandu,  where  he  will  gather  the  necessary  informa- 
tion and  details  for  the  preparation  of  a  scheme  of  water- 
•upply  for  the  Nepaulese  capital.  This  young  officer  has 
already  won  excellent  opinions  both  as  regards  his  energy 
and  abilities,  and  we  wsh  him  every  success  in  his  special 
mission. 

The  Carboniferous  Glacial  Period. — In  his  com- 
mentary  on   the   Salt  Range,  and   apropos   of  his  con- 
tention that  in   it    formations    are  not    seldom    found, 
which   were   formed   under  the  co-operation  of  ice,  Dr. 
Waagen    enters   a    pathetic  protest.     Since    the  cootro- 
versial   Doctor  is   thin-skinned    about   criticism    we  will 
respect  his   tender   susceptibilities,  and  afflict  him    with 
none  of  ours.     The  more    readily   since  Mr.  Oldham    has 
already  replied  at  length  to  the  theorizings  on  the   accep- 
miffht  easily  'n^ve  deeti  |iie\reuLeii,  'auM  a  Vuiiu  uuci   ui   uuc 
excavation  done  last  year  has  been  filled  up  ;    the    actual 
loss  of  work  is  not  serious,  but  the  delay  is  annoying.     At 
the  Periyar  the  only  work  done  (except   the    small    pro- 
gress   with    the    buildings)    has  been  the  removal  of  the 
earth  on  the  escape  and  on  the  site  of    the  dam  ;     a    fair 
amount  of  progress  has  been  made  with  the    former,   the 
rock  being  now  exposed  in  many  places.     An    attempt    is 
being    made    at    reducing  the  rate  of  pay  for   labor,  and 
also    at   the   introduction   of   piece  work ;  the  latter  has 
not  as  yet  been    very   successful,  except  with  regard  to 
boring    holes   for  blasting.     The  rate   of    daily  pay   has 
been  reduced  from  six  annas  to  five. 


New  Police  Courts,  Calcutta. — We  learn  that  plan^ 
are  under  preparation  for  this  new  structure  on  thii  site 
of  the  present  Courts,  which  will  be  dismantled.  It 
is  to  be  hoped  the  opportunity  will  not  be  lost  of  improv- 
ing the  corner  of  Chitpore  Road,  and  that  the  new  Courts 
will  form  a  distinct  and  important  feature  of  the  town. 
The  construction  of  proper  Police  Thannahs  about  the 
town  is  a  subject  to  which  we  have  previously  referred,  and 
when  the  new  Municipal  scheme  comes  into  force,  and 
the  management  of  the  Calcutta  Police  Force  devolves, 
upon  the  Bengal  Police  Department,  it  is  to  be  hoped 
every  pains  will  be  taken  to  accomplish  this. 

Volunteer  Head-Quarters  at  Calcutta. — This 
much  vexed  question — the  provision  of  a  house  for  the 
local  Volunteers — still  hangs  fire.  The  only  hope  in  the 
matter  is  built  upon  the  chances  of  obtaining  further 
pecuniary  help  from  the  Government  of  India.  Really 
these  schemes  for  buildings  which  are  required  for  un- 
questionably public  purposes  should  be  started  and  carried 
through  in  a  more  thorough  and  consistent  manner.  Messrs. 
A.  and  J.  Main,  who  have  contracted  for  the  ironwork  of 
the  building,  are  naturally  awaiting  orders  to  ship  the 
ironwork,  and  their  forbearance  in  the  matter  speaka 
very  highly  of  their  good  and  considerate  spirit. 

Baboo  Bipro  Das  Pal  : — Here  is  an  extract  from  the 
Presidency  Division  Administration  Report  which  will 
interest  our  readers,  all  of  whom  will,  we  are  sure,  be  ready 
with  us  to  congratulate  the  enterprising  gentleman 
referred  ta.B=\fe9ft,HJr';ai,l7"a  '3e/ifi'"et"'('Jtsuar'tie.^  'A.^tJu'^^^arv 
imployes  connected  with  tlie  tunnel  works  of  the  Khwaja-Aniran 
jttension,  on  the   Sind-Pishiii  Railway. 

I  An  inquiry  has  been  ordered  into  the  circumstances  vuider  which 
ilie  steamer  Eden  Hall  ran  into  the  harbour  wall  at  Bombay,  dis- 
alacing  masonry,  and  doing  other  serious  damage. 

The  Singareni   coal  continues  to  improve  with  the  depth,  and 
luantities  of  really  good  coal  from  deep  workings  h.ave  lately  been 
ent  for  use  on  tlie  Madras  and  the  (x.  I.  P.  Lines. 
I 

Ma.tok  Garwood,  Superintendent,  Military  Works,  Quetta,  will 
ake  charge  of  the  Military  Works,  Eawal  Pindi,  during  the 
ib.sence  of  Colonel  Beresfurd  Ijovett,  appointed  to  command  the 
Uoval  Engineers  and  the  Hazara  Field  Force. 

The  earnings  of  the  North- Western  Railway  during  the  first 
four  and-a-half  months  of  the  current  official  year  (1st  April  to 
18th  August)  have  exceetled  by  more  than  15  laklis  of  rupees 
tlifise.of  the  same  period  for  the  previous  twelve  months. 

too  and  Orissa.     From  tne  omer  oi>jv-   „.  .     . 

that  Famine  Relief  Works  have  been  started  at  Poona. 
They  do  not  appear  to  have  been  initiated  as  yet  on 
this  side  of  India,  although  a  grant  of  Rs.  15,000  haa 
been  sanctioned  for  gratuitous  relief  in  Orissa,  and  further- 
more, the  Commissioner  of  the  Division  has  been  em- 
powered to  disburse  Rs.  25,000  to  local  zemindars, 
under  the  Agriculturists'  Loans  Act. 

Changes  among  Mining  Managers   in    India. — We 
learn  that  Mr.  C.  Z.  Bunning  will   soon    leave     Warora, 
disgust,    we    presume,    at  some   of  the   consequencea 
rising  from  his  supersession.     Mr.    I.    J.    Whitty  leaves 
he  Bengal  Coal  Company  and  will  be    succeeded   by  Mr. 
B.  Wells,  so  well  known  in  connection  with  the  Kuldiah 
Giridih)  Colliery  of  the  same  Company.     The  Equitable 
'oal  Company  will  have  another  change  of  Managership 
n  February  next.  The  Singareni   Coal  Concern  will  miss 
'the    guiding    control    of  Mr.  Theodore  Hughes,  who  has 
^  everted  to  the  Indian     Geological  Survey.    Mr.   Charles 
(Earpeof  the  "  Alipore"  and  "  Burrakur"  Coal  Companies, 
%n  Bengal,  shortly  goes  home  on  leave — a  well-earned  res- 
pite, which  none  will  dispute. 


246 


INDIAN  ENGINEERING. 


[September  29,  '8  8. 


Madras  Harbour. — The  Madras  Port  Trust  have 
Rosolvod, — (a)  that  the  Engineer  be  authorized  to  proceed 
with  the  protection  by  wave-breaker  blocks  of  the  south 
arm  of  the  Harbour,  according  to  the  sanctioned  design, 
subject  to  the  modification  necessitated  bv  the  ailvance 
of  sand  outside  the  arm  ;  (b)  that  the  Engineer  be  author- 
ized to  proceed  with  such  alterations  to  the  wave-breaker 
crane  as  he  considers  necessary  to  enable  it  to  travel  round 
the  curves  of  the  north  and  south  anus  which  it  was  ori- 
ginally intended  to  traverse  ;  (c)  that  the  Madras  Govern- 
ment be  requested  to  communicate  with  the  Secretary  of 
Stat«  in  reference  to  (1)  a  design  for  Pier  heads ;  (2) 
protection  of  the  rubble  base  by  concrete  in  bags ;  (3) 
the  faulty  construction  of  the  wave-breaker  crane. 

Signal  Light  for  Ships. — Referring  to  the  recent 
lamentable  collision  in  the  Atlantic,  Sir  Bradford  Leslie, 
M.  Inst.  C.E,  proposes  a  system  of  signal  lights  for 
ships,  which  recommends  itself  to  Engineers  at  least.  He 
proposes  to  use  two  good  white  lights,  one  raised  a  few 
feet  above  the  bows  and  another  at  a  masthead.  From 
these  the  "  course  and  manoeuvres  of  all  vessls  under  way 
would  be  as  obvious  by  night  a-s  they  are  by  day,  and 
there  can  be  no  more  eflfective  means  of  attaining  this 
object  than  by  the  parallax  of  two  white  lights  forming  a 
pven  angle  with  the  horizon.  "  That  is  to  say,  two  white 
lights  which  would  be  in  a  vertical  line  so  long  as  viewed 
direct  in  stem  to  stern  line  of  the  ship ;  but  which  would 
be  in   two  different   vertical   lines  se  en    from  any  other 

BOSitinn^ _ 

the  construction  and  alteration  of  jail  buildings,  wit. 
great  advantage  both  in  economy  and  in  the  rapidit 
with  which  the  works  are  carried  out.  They  helped  t( 
wards  construction  of  the  new  jail  at  Benares  which  wai 
completed  in  August.  Results  have,  we  are  told,  ami^l; 
justified  the  expectations  with  which  this  form  of  priso) 
emplojTnent  was  initiated. 

The  information  vouchsafed  under  the  heading  "  Mine 
and  Quarries"  is  exceedingly  meagre.  Here  is  the  whol 
paragraph : — 

The  following  figures  shew  the  demand,  collections 
and  balance  on  account  of  mines  and  quarries  for  the 
revenue  year  1885-86  : — 

Automatic  Brakes  for  the  N.-W.  R. — The  North - 
Western  Railway  has  now  under  consideration  the  adop- 
tion of  some  system  of  automatic  continuous  brake. 
A  train  is  being  fitted  up  in  Calcutta  by  the 
Vacwum  Brake  Company ;  while  in  Lahore  a  train  of 
thirteen  saloon  carriages,  fitted  up  in  Lahore  by  the  Agent 
and  Engineer  of  the  Company  with  the  new  quick-acting 
Westinghouse  Brake,  ran  a  trial  trip  recently  from 
Lahore  to  Raewind  and  back.  It  will  be  interesting  to 
watch  the  results  of  experiments  to  be  made  on  both  the 
Vacuum  and  Westinghouse  systems,  and  to  learn  whatL 
decision  is  finally  come  to  by  the  Railway  experts.  Mean-' 
while,  it  is  certain  that  the  ordinary  brakes  now  in  use 
are  not  anything  like  sufficiently  powerful  to  arrest  with- 
in a  reasonable  distance  trains  which  descend  the  heavy  ' 
gradients  obtaining  on  the  North- Western  at  full  speed.     •" 

Trichinoply  Water-Supplv  Scheme.— The  Chairman" 
of  the   Trichinopoly   Municipality  applied  to  Government 
for  the  services  of  a  qualifierl  person  U)  investigate  a  water 
and  drainage  project  for  that  town,  but  was  directed  to'^ 
make  his  own  arrangements  for  .securing  the  desideratum.ld 


Hence  the  advertisement  that  appeared  in  this  journal. 
A  large  number  of  ap])lications  were  received,  but  none  of 
the  applicants  appeared  to  have  the  special  qualifications 
required.  Subsequently  the  Acting  Collector  succeeded 
in  securing  the  services  of  Messrs.  Oldham  Brothers  of 
Calciitta  for  the  work  "  under  circumstances  which  pro- 
vided for  all  that  could  be  desired  in  the  way  of  special 
knowledge  on  the  subject. "  Messrs.  Oldham  Brothers 
estimate  the  cost  of  the  proposed  scheme  at  2i  lakhs  of 
rupees.  That  firm  will  charge  3  percent,  on  the  outlay 
for  preparing  the  detailed  plans,  and  3  per  cent,  for  the 
execution  of  the  works.  We  may  have  more  to  say  on 
this  subject  hereafter. 

Ootacamund  Watek-Supply  Scheme. — In  the  report 
which  accompanied  the  e.stimate  for  the  Ootacamund 
northern  water-supply,  it  was  stated  that  1S8'65  acres  of 
the  catchment  area  of  Marlimund  reservoir  would  be  cut 
off,  because  they  were  planted  with  tea,  ami.  therefore 
presumably  contaminated  with  manure,  and  would  be 
supplemented  by  200  acres  on  Snowdon,  whose  rainfall 
would  be  conveyed  to  Marlimund  in  a  masonry  duct. 
Rs.  1,000  were  provided  in  the  estimate  foi  excluding  the 
contaminated  area,  and  Rs.  30,750  for  bringing  in  the 
new  supply  from  Snowdon.  This  latter  part  of  the  scheme 
has  been  carried  out  with  the  result  that  up  to  date,  in- 
stead of  the  15  cubic  feet  per  second  which  was  the  an- 
ticipated discharge,  we  have  only  obtained  5  cubic  feet 
per  second  ;  and  the  Executive  Engineer  is  of  opinion 
that  anything  approaching  the  anticipated  discharge 
from  this  area,  can  never  be  got,  and  that  it  will  never 
compensate  for  the  area  which  it  is  proposed  to  exclude 
at  Marlimund. 

Enforcement  of  55  Years'  Rule. — The  Government 
of  India,  we  are  glad  to  see,  perseveres  in  its 
determination  to  enforce  the  55  years'  retirement 
rule.  What  would  be  the  use  of  making  a  Median 
and  Persian  Rule,  only  to  break  it,  every  now  and  again, 
and  stultify  itself,  and  lay  itself  open  to  the  charge  of 
favouritism,  and  give  occasion  to  juniors  in  the  services  to 
gnash  their  teeth  and  blaspheme.  The  case  of  two 
officers  in  the  Opium  Department  who  are  to  be  super- 
annuated shortly  has  given  occasion  for  these  remarks. 
They  have  done  good  service  ;  they  are  physically  quite 
fit  for  work  ;  and  they,  and  some  of  their  friends,  seem  to 
think  this  enforced  retirement  an  unwarrantable  hardship. 
That  is  natural  enough  on  their  part  ;  but  considering 
the  block  in  promotion  afflicting  the  lower  grades  of 
the  Department  in  which  they  are  serving,  giving  them 
an  extension  of  .service  would  be  to  inflict  a  hardship  on 
many  men,  instead  of  only  on  two.  Here,  as  in  other 
matters  economical  "  the  greatest  good  of  the  greatest 
number"  is  the  rule  for  conduct  that  ought  to  prevail, 
ment  uoans  hot;i50  iarggiy,~auu  m^jpnoo  c^  r»a.tt;  a  special 
report  as  to  the  number  of  wells  dug  and  the  area 
brought  under  well  cultivation  by  the  aid  of  these 
joans. 

The  Bridges  on  the  S.  M.  R.  Mysore  Section  Line. 
— Four  bridges  on  this  line  were  carried  away  by  the 
floods  la.st  year, — one,  a  twelve-feet  beam  bridge  at  Chen- 
napatam,  two  twenty-four-feet  beam  openings  at  Mudder, 
six  thirty-feet  arches  at  Hebbala,  near  Mandya,  and  one 
twelve-feet  arch  near  Seringapatam.  These  bridges  have 
all  been  rebuilt,  with  the  exception  of  the  one  at  Hebbala, 
and  this  is  fast  approaching  completion. 

Some  Ano.malies. — In  Madras  we  find  a  Superintend- 
ing Engineer,  2nd  Class  (a.  t.  p.),  officiating    as    Chief 
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Report    on    Periyar  i^roject    Works   for    July 
1888. — Very   little     work    has    been    done    during    the 
month,  the  weatherhaving  been  unusually  bad,  which  has 
not    only    prevented    coolies    from    coming  in  any  large 
numbers,    but    has   greatly    interfered   with    the  labor  of 
those  who  are  present.     It  has  been  almost  impossible    to 
make  any  progress  with  the  buildings,  which  is  the    work 
most  desirable  to  be  pushed  on  at  present.     The   whole  of 
the    officers'    quarters   are    built  and  roofed  in,  but  none 
of  them  are  really  completed.     The  office  at    the    Periyar 
is  in  an    advanced  stage,   and  a  commencement  has  been 
made  with  nearly  all  the  remaining   buildings,    but    not 
much  has  been  done.  A  small  ((lumtity  of  blasting  has  been 
done  in  the  water-shed  cutting,  but  no  important  progress 
can    be    made   there   until   the    Muliya  Panjan  has  been 
again   diverted ;  it  is  to  be  regretted  that  by  the  careless- 
ness of  the  subordinate  left  in    charge    during    May    the 
bank    constructed    last  season    for  the    diversion  of  this 
stream    was   allowed    t(j   breach, — an   occurrence    which 
might  easily  have  been  prevented,  and  a  good  deal   of  the 
excavation  done  last  j'ear  has  been  filled  up  :    the    actual 
loss  of  work  is  not  serious,  but  tlie  delay  is  annoying.     At 
the  Periyar  the  only  work  done  (except   the    small    pro- 
gress   with    the    buildings)   has  been  the  removal  of  the 
earth  on  the  escape  and  on  the  site  of    the  dam  ;     a    fair 
amount  of  progress  has  been  made  with  the    former,   the 
rock  being  now  exposed  in  many  places.     An    attempt   is 
l)eing    made    at    reducing  the  rate  of  pay  for    labor,  and 
also    at    the   introduction    of   piece  work  ;  the  latter  has 
not  as  yet  been   very   successful,  except  with  regard  to 
boring    holes   for  blasting.     The  rate   of    daily  pay   has 
been  reduced  from  six  annas  to  five. 


Captain  J.  C.  Tyler,  RE.,  has  been  appointed  Company  Com- 
mander, Bengal  Sappers  and  Miners. 

The  telegraph  has  been  laid  from    AbboUabad  to   Mansehra  off 
the  Oghi  route  for  the  Black  Mountain   Expedition. 

A  co.vsiDERABLE  find  of  petroleum  is  reported  from  Assam,  bufc 
j  the  matter  at  present  is  involved  in  considerable  secrecy. 

Mr.  C.  L.  Griesbach  will  not  return  from  K«bul  for  soma 
time,  his  geological  explorations  being  postponed  owing  to  Ishak'a 
I  rebellion. 

From  Delhi,  Jullundur,  Meerut  and  other  places  come  news  of 
j  disastrous  rain,  which  has  caused  widespread  destruction  to  crops 
land  houses  and  loss  of  life. 

Government  have  sanctioned  an  estimate  amounting  to 
Rs.  46,500  for  constructing  workshops,  and  lis.  1,802  for  a  gate 
office  at  the  Bellary  Arsenal. 

i  The  Government  of  India  have  offered  a  thousand  rupees  prize 
for  the  best  text-book  on  domestic  economy  and  sanitary  science 
suitable  for  the  use  of  schools. 

I  Serious  damage  has  been  done  by  the  floods  at  Saharunpur. 
The  North-Western  Line  near  the  Jiigadri  station  was  breached 
200  feet  on  the   21st   September. 

I     Final  orders  have  been  received   for  the  amalgamation  of  the 
two  sections  of  the  N.-\V.   Railway.     The   Director's  Office  has 
I  returned  from   Karachi  to   Laliore. 

'  The  amalgamation  of  offices  on  the  North-Western  Railway 
will,  it  is  stated,  effect  a  saving  of  from  50  to  60  thousand  rupees 
per  annum  in  the  Audit  Branch  alone. 

There  have  been,  of  late,  a  series  of  casualties  among  the 
employes  connected  with  the  tunnel  works  of  the  Khwaja-Amran 
extension,  on  the   Sind-Pishin  Railway. 

Ax  inquiry  has  been  ordered  into  the  circumstances  under  which 
the  steamer  Eden  Hall  ran  into  the  harbour  wall  at  Bombay,  dis- 
placing masonry,  and  doing  other  serious  damage. 

The  Singareni  coal  continues  to  improve  with  the  depth,  and 
quantities  of  really  good  coal  from  deep  workings  have  lately  been 
sent  for  use  on  the  Madras  antl  the  G.  I.  P.  Lines. 

Major  Garwood,  Superintendent,  Military  Works,  Quetta,  will 
take  charge  of  the  Military  Works,  Rawal  Pinili,  daring  the 
absence  of  Colonel  Beresfovd  Tjovett,  appointed  to  command  the 
Roval  Engineers  and  the  Hazara  Field  Force. 

The  earnings  of  the  North- Western  Railway  during  the  first 
four  and-a-half  months  of  the  current  official  year  (1st  April  to 
18th  August)  have  exceeded  by  more  than  15  lakhs  of  rupees 
those  of  the  same  period  for  tlie  previous  twelve  montiis. 

The  Rajpoie  Drainage  Works  are  for  the  improvement  of  a  large 
area  of  swampy  Imd  in  the  Hooglily  and  Midnapore  districts, 
which  lies  for  a  great  part  of  tlie  year  luider  water.  The  Govern- 
ment of  India  has  just  sanctioned  six  lakhs  of  rupees  for  the 
work. 

Notifications  are  about  to  issue  in  the  Public  Works  De- 
partment stopping  all  "  incremental  scales  of  pay,"  both  for  u|)per 
and  lower  gardes,  in  the  Railway  Service.  Ap|)ointmeiits  will  ia 
future  be  at  fixed  rates,  higlier  pay  only  being  obtainable  by 
promotion  as  vacancies  occur  to  liij;her   employment. 

Mr.  D.  Gauntlett,  Officiating  Cliief  Engineer  and  Secretary  to 
(iovernnient,  H.  H.  the  Nizam's  D.  P.  W.,  is  to  receive  an  acting 
allowance  of  Rs.  300  per  mensem  in  addition  to  his  own  pay  from 
the  time  he  took  over  charge  from  Mr.  G.  Palmer,  who  is  now 
absent  in  Europe  on  leave.  This  is  in  accordance  with  the  D.  P. 
W.  Code. 

The  Railway  Conference  have  got  through  a  good  deal  of 
business  during  the  past  week.  The  subjects  under  discussion 
were  circular  tours  in  India  ;  uniformity  of  issue  of  return 
tickets  in  through  booking  ;  concessions  to  owners  of  race-horsea 
in  carrying  their  animals  to  and  from  race  meetings  ;  the  numbep 
of  classes  of  railway  carriages  ;  uniform  rates  in  tluougli  booking, 
for  several  articles  usually  booked  by  passenger  trains  ;  the 
question  of  inter-commiuiication  between  driver,  guard,  and  pas- 
sengers ;  and,  finally,  the  revision  of  excess  luggage  and  parcels- 
rates. 
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Setters  to  the  dlittov. 


1 


ence  the  advertisement  that    appeared   in    this  journal. 
_  large  number  of  applications  were  received,  but  none  of 

Tk«  Editor  dtiire*  it  to  beditttuctly  understood  that  he  does  not  Ao^/|the  applicants  appeared  to  have  the  special  qualifications 
hitiiselfretpotuibU  for  the  opinions  expressed  by  correspondents.]    L-equired.     Subsequently    the  Acting  Collector  succeeded 

■ kn  securing  the  services  of    Messrs.    Oldham    Brothers    of 

INFORMATION  WANTED.  fcalcutta  for  the  work    "  under  circumstances   which  pro- 

SiR,— Will  vou,  or  any  of  your  roailei-s,  very  kimlly  inform  meL-jjgj  j-^^j.  ,^j|  ^^^^  could  be  desired  in    the  way   of  special 

whrre  I  can  get  a  small  and  clearly  written  practical   book   on  the T  ,.„u;o„f  "       lUos«r«     Olrlhini    Rrotbers 

erection  of  iron  girder  bridges,  say  of   spans  ranging  from  50  feet  tnowledcre  on    the    subiect.  Messrs.    Uldham    Crotners 


to  l.V)  feet,  with  special  reference 
■tJkging  uecessary  in  each  case. 


to   the   kind  and 


X  Y.Z. 


Wr.  F.  J.  WAEING,  CEYLON  RAILWAYS  EXTENSION. 

Sir,— I  see  a  note  in  your  publication  of  the  ."ith  instant  re  the 
appointment  of  Mr.  F.  J.  Waring  to  the  Chief  Re.sident  Engineer 
ship  of  the  Ceylon-Haputale  Railway  Extension,  and  comment 
on  this  fortunate  gentleman's  salary  and  its  great  increase  in 
the  past  12  years.  It  is  precisely  tliis  12  year.s'  work  that  has 
earned  him,  and  rightly  earned  him,  the  increment.  His  facility 
in  overcoming  difficulties,  his  method,  his  acumen  generally,  and 
his  zeal  on  that  most  difficult  line,  the  Nanu-oya  Extension,  are 
his  "  fortunateness,"  and  every  professional  visitor  will  endorse 
the  action  of  the  Ceylon  Government  in  rewarding  the  man  who  ' 
ha.s  done  such  excellent  work  for  the  Colony. 

Further,  the  appointment  is   not   pensionable,   so   Mr.    Waring 
is  only  receiving  his  deferred  pay  in  advance. 

It  was  my  privilege  to  have  worked  under  Mr.  Waring. 


September  13, 1888. 


DEVICE  FOR  RE-RAILING  VEHICLES 


nowledge  on  the  subject.  " 
strength  otLtijj^atc  the  cost  of  the  proposed  scheme  at  2^  lakhs  of 
rupees.  That  firm  will  charge  3  per  cent,  on  the  outlay 
br  preparing  the  detailed  plans,  and  3  per  cent,  for  the 
jxecution  of  the  works.  We  may  have  more  to  say  on 
;his  subject  hereafter. 

OoTACAMUND  Wateh-Supi'ly  Scheme. — In  the  report 
which  accompanied  the  estimate  for  the  Ootacamimd 
lorthern  water-supply,  it  was  stated  that  18865  acres  of 
;he  catchment  area  of  Marlimund  reservoir  would  be  cut 
)tf,  because  they  were  planted  with  tea,  ami  therefore 
presumably  contaminated  with  manure,  and  would  be 
upplemented  by  200  acres  on  Snowdon,  whose  rainfall 
vould  be  conveyed  to  Marlimund  in  a  masonry  duct, 
is.  1,000  were  provided  in  the  estimate  for  excluding  the 
;ontaminated  area,  and  Rs.  30,750  for  bringing  in  the 
lew  supply  from  Snowdon.  This  latter  part  of  the  scheme 
las  been  carried  out  with  the  result  that  up  to  date,  in- 
ftcad  of  the  15  cubic  feet  per  second  which  was  the  an- 
ticipated discharge,  we  have  only  obtained  5  cubic  feet 
per  second ;  and  the  Executive  Engineer  is  of  opinion 
[hat  anything  approaching  the  anticipated  discharge 
■om  this  area,  can  never  be  got,  and   that   it   will   never 
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Enforcement  of  55  Years'  Rule.- 


-The  Government 

.1    iKADE. 


Sir, — I  send  you   a  tracing  (vide  annexed  illustration)  from  anl 
uni>ublishe<l  work  of  Profe.ssor  Waddell,  shewing  a  device  for  re- 
railing  vehicles,  to  be  u.sed  at  any  time,  such  as  a  high  bridge  with  o,,  u-i.-i.-  J^  IJ 
curved  approach,  where   a  de-railment  is   probable    and    specially  ompensate    for    the  area   which  it  IS  proposed  to  exclude 
dangerous.                                                                                    K  Marlimund. 

Tliere  are  .several  places  in  India,  notably   the  Sind-Pishni  Rail-  ' 
wav,  where  it  would  be  worth  while  to  introduce  the  apparatus. 

The  arrangement  is  tolerably  clear  from  the  plate  ;  a  frog  of 
onlii'ary  rails  guides  the  wheels  back  to  the  inclines,  which  guide 
them  back  on  the  rails  The  outer  incline  begins  further  back  than 
the  inner,  and  the  rise  is  greater  and  more  rapid,  so  as  to  give  the 
vehicle  a  cant  towards  its  proper  position. 

Tlie  second  incline,  after  the  drop,  is  intended  to  re-rail  a 
vehicle  coming  from  the  bridge,  and  would  not  be  required  if  the 
aj>paratus  is  intended  only  to  act  in  one  direction. 

This  apiwi-atus  is,  of  course,  only  effective  so  long  as  the  derail- 
ment docs  not  exceed  half  the  gauge.  To  protect  the  bridge  in 
the  event  of  a  de-railment,  exceeding  this  amount,  it  is  necessary  to 
add  in  front  a  ditching  apparatus  as  shewn.  The  site  chosen  for 
this  should  be  the  nearest  safe  place. 

F.  E.  R. 

September  5,  1888. 


THE  WORLD'S  COMMERCE. 

Sir, — In  a  published  list  of  the  world's  big  ports  Antwerp, 
and  Genoa  and  Bilbao,  find  mention,  but  there  is  not  a  line,  a 
figure,  the  decimal  f)f  one  even  about  Calcutta,  Madras  and 
Bombay.  India  has  been  blotted  out  of  the  statistical  world 
apparently.  f'arditF  is  the  new  king  as  far  as  British  dominion 
is  concerned.  New  York,  the  absolute  dominion — world's  eye  and 
ceiitie,  and  hub  wheel  and  all  the  rest  of  it.  Will  it  last  ?  (Jan  it 
last  ?  John  Law's  Mi.ssissipi  scheme  was  a  mighty  pretty  thing  in 
it«  way,  and  it  sensibly  helped  in  the  revolution  aiid  an  anarchy 
France  ha«  never  recovered  from  since. 

Eliminating  Yankee  assumption  from  the  argument,  it  is  satis- 
factory to  be  assured  that  "  of  course  when  values  are  consider- 
k1  '  EniUnd  is  far  ahead.  An  Englishman  will  probably  incline 
to  cnniiler  that  value.  Fair  pay  for  good  work  is  a  primary 
essental  of  trade.  We  hoi)e  that  Englishmen  will  always 
abide  by  »nd  hold  fast  to  this  dogma.  Inerejise  of  tonnage  at 
Bilbao  is  referred  to  as  phenomenal — New  York  and  Yankee  gaa 
notwitliHtinding  ;  and  with  reference  to  commercial  growth  "the 
inciease  in  British  steamers  is  more  than  double  that  of  the 
foi-.-igiier."  This  statement  should  probably,  however,  be  swallow- 
ed with  a  grain  of  salt.  For  "the  table  of  foreign  ships  is  only 
brouc'ht  do»n  to  188.'>,  and  those  of  Russia  and  Greece  are  not  in- 
i«;rl»>d  for  that  year  at  all."  What  is  the  meaning  of  the  word 
"  .Itatistics"  If  they  are  not  absolutely  accurate  they  have  in  them 
faculty  for  doing  a  vast  amount  of  mischief.  It  is  quite  conceiv- 
abl-*  tliat  their  inisleadments  may  lead  to  more  ill  results  than  any 


THE  INDIAN   ARCH^OLOGICAL  SURVEY. 

Sir, — It  is  to  say  the  least,  surprising  that  the  Director-General 
of  the  Indian  Archseological  Survey  sliould  be  allowed  to  fill  in 
the  Department  as  he  chooses.  There  is  one  Assistant  who  \s 
nowhere  when  he  has  to  write,  and  .simply  can't  write,  English  ! 
Then  there  is  another  in  Bombay,  that  has  never  even  dared  to 
appear  in  public  in  type.  What  some  one  else  can  do,  and  has  done, 
the  Pioneer  told  us  a  few  months  ago.  Dr.  Hulzsch  has  prudently 
not  yet  appeared  in  print  in  English — he  is  a  German  and  presum- 
ably deficient  in  English.  Dr,  FdUrer's  English  is  so  limited  that  Dr. 
Burge.ss  has  to  put  it  strai{,'ht.  The  ex-S.  P.  G.  Mission  School- 
master at  Umballa  has  not  two  ideas  in  his  head  beyond  coins  of 
Mahomedans  and  Sati  funeral  pillars,  Poor  Keith's  place  was  filled 
up  the  other  day  by  a  man  who  was  a  draftsman  in  an  Engineer's 
office  ill  England  and  came  out  presumably  to  do  better  in  India. 
The  Director  described  his  qualifications  as  .something  too  really 
excellent  to  be  lost.  "  He  has  made  thousands  and  thousands  of 
accurate  Engineering  plans  and  sections  !  "  and,  of  course,  he  was 
put  in.  My  dear  sir,  I  really  think  this  sort  of  thing  ought  to  be  put 
down  ;  I  must  expose  what  is  being  palmed  off  on  the  public  in 
the  belief  no  doubt  that  it  knows  too  little  of  the  subject  to 
be  able  to  detect  and  expose  the  charlatanry  ;  it  is  impudence 
of  the  boldest  sort  to  write  such  unmitigated  trash  as  has  been 
already  published  as  Scientific  Research. 

Indian  AsTiQUARy. 


WIND  ENGINES  FOR  INDIA. 
I. 

Sir, — There  is  no  country  in  the  world  whose  inhabitants 
depend  so  much  on  the  timely  and  sufficient  yearly  rains  as  India. 
If  the  usual  rains  fail,  or  if  the  rai<iy  season  has  been  below  the 
average,  there  is  a  general  cry  of  scarcity  by  the  poorer  classes  ; 
or,  in  other  words,  we  may  say,  that  the  grain  market  of  India  is 
governed  by  the  success  or  failing  of  the  monsoons. 

Rice,  the  chief  food  of  the  natives,  requires  the  utmost  cai'e  and 
attention  in  its  growth,  from  the  day  it  is  sown  to  the  day  it  i» 
reaped,   it  has  to  be  carefully  looked  after  by  the  cultivators. 
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Rice  will  not  grow  unless  it  has  sufficient  water,  and  it  is  owing 
to  this  reason  that  the  failing  of  the  rainy  season  causes  such 
serious  consequences.  From  the  foregoing  remarks  it  would  ap- 
pear that  the  natives  are  unable  to  control  their  food-supply,  but 
are  left  to  the  mercy  of  the  seasons. 

Look  at  the  famines  that  have  visited  India  during  the  last 
century  ; — famines,  which  in  their  course  have  swept  thousands 
away. 

The  question  arises,  could  these  famines  have  been  prevented  ? 
If  we  look  for  an  answer  from  the  natives,  they  will  tell  you  in 
the  negative. 

We  in  our  own  minds  know  that  they  could  have  been  checked 
to  a  great  extent  if  proper  measures  liad  been  takeu  beforehand. 

Although  the  English  Iiave  been  in  possession  of  this 
c-ountry  for  over  a  century,  we  should  have  thought  that 
India  under  British  Rule  would  have  improved,  but  while 
we  see  educition  and  other  branches  of  science  advancing, 
the  "most  important  science,  that  of  Agriculture,  has  been  neglect- 
ed, and  we  still  find  her  in  this  department  nearly  the  same  as 
she  was  200  years  ago.  Even  to-day  the  ryot  is  seen  plodding  his 
way  along  with  a  pair  of  half-dead  oxen  yoked  to  an  apology  of  a 
plough  which  just  scratches  the  earth  a  few  inches  instead  of 
turning  up  the  rich  undersoil.  The  same  old-fashioned  harrow 
with  a  few  iron  spikes  stuck  at  the  end  of  a  bit  of  bamboo  and 
other  useless  and  primitive  tools  which  he  alone  knows  the  use 
of. 

Good  implements  and  manuring  are  one  of  the  important  things 
required  for  good  produce,  still  they  are  no  use  if  the  chief  thing 
is  neglected — and  that  is  irrigation. 

It  is  on  proper  irrigation  that  the  whole  produce  of  the  soil 
depends,  and  it  is  for  want  of  tliis  that  India  has  to  thank 
herself  for  the  disastrous  famines  that  visit  her  periodically. 

Some  may  think  that  what  I  state  is  absurd,  and  will  reply, 
what  !  India  devoid  of  irrigation.  Look  at  the  rivers  she  pos- 
sesses !  Look  at  the  numerous  streams  that  lead  to  these  mighty 
rivers  !  Look  at  the  thou.sands  of  tanks  she  can  boast  of  in  all  parts 
of  the  country.  Last,  but  not  least — look  at  her  tine  canals. 
This  is  all  very  true  I'll  admit,  but  I  am  afraid  it  is  a  case  like 
that  of  the  Ancient  Mariner — 

"  Water,  water  everywhere. 

And  all  the  boards  did  shrink. 
Water,  water  everywhere 

And  not  a  drop  to  drink." 

This  is  just  the  case  with  India  ;  she  has  magnificent  resources 
of  water,  but  what's  the  good  of  them  if  they  are  not  made 
use  of.  How  many  thousands  of  tons  is  allowed  to  go  to  waste 
yearly  which  could  have  been  utilized  if  proper  appliances  had 
been  brought  into  play. 

Its  a  sorry  sight,  and  a  sight  which  we  see  daily,  of  places 
where  there  are  nullas  of  10  and  12  feet  of  water,  anil  only  500 
yards  from  their  banks,  the  earth  is  parched  and  the  crops 
dying,  and  no  effijrt  made  to  utilise  the  precious  liquid. 
/"erA^ps  here  and  there  along  these  banks  we  may  find  the  usual 
native  lift  constructed  from  the  hollow  trunk  of  a  neighbouring 
palm  and  worked  by  3  to  4  men.  The  water  on  being  raised 
is  allowed  to  nm  along  a  narrow  drain  to  some  cultivated  plot 
which  lies  either  slightly  below  the  level  of  the  nulla  banks 
or  is  in  the  same  level,  while  other  plots  lying  on  higher  levels 
never  see  a  drop. 

The  above  is  about  the  only  kind  of  engine  which  the  Indian 
farmer  boasts  of  for  irrigation.  It  is  true  that  the  tanks  in  all 
parts  of  the  country  help  a  good  deal,  but  even  they  are  very 
often  dry  when  the  rains  have  failed. 

It  is  a  known  fact  that  diseases  rage  to  a  greater  extent  in  years 
when  there  has  been  a  bad  rainy  season,  the  cause  of  which  is 
easily  explained.  When  the  ryots  find  their  crops  dying,  they  have 
to  breach  the  tanks  for  water,  and  the  consequence  is  that  they  are 
dried  up  long  before  the  rains  set  in  again,  and  the  villagers  then 
become  short  of  water  for  drinking  and  culinary  purposes  and 
are  obliged  to  fall  back  on  the  dregs  of  any  stagnant  pool  they 
come  across.  It  is  owing  to  this  that  cholera  et  hoc  gemis  omne 
cause  such  havoc  to  life. 

Lepidodesdron. 


THE  FAILURE  Ob'  THE  KALI   NADI  AQUEDUCT. 

Sir, — I  notice  two  letters  in  your  issue  of  the  Ist  Septemlier 
concerning  the  discharge  of  the  flood  which  destroyed  the  Kali 
Nadi  Aqueduct,  one  from  Mr.  Ilawkes,  who  thinks  the  discharge 
has  been  over-estimated,  because  it  does  not  agree  with  his  own 
calculations ;  and  the  other  from  Mr.  Mittra,  who  thinks  that  it  has 
been  under-estimated,  because  it  agrees  neitlier  with  Colonel 
Dickens'  formula  nor  with  Rankine's  factor.  As  I  have  not  seen  the 
previous  correspondence,  I  do  not  know  how  much  or  how  little  in- 
formation these  gentlemen  may  have  as  to  the  flooil  in  question, 
but  the  following  may  possibly  interest  tiiem. 

The  flood  was  quite  unprecedented  witliiu  the  memory  of  the 
oldest  inhabitants,  and  destroyed  buildings  and  uprooted  trees  of 


considerable  age  all  along  the  valley.  It  was  produced  by  extra- 
ordinary rainfall  over  a  large  proportion  of  the  catchment  basin 
of  (I  quote  from  memory)  u])wards  of  20  inches  in  48. hours.  It  is 
veiy  possible  that  the  actual  rainfall  was  greater  than  that  record- 
ed owini;  to  the  gauges  having  been  allowed  to  overflow,  but  in  one 
place  a  wholly  reliable  record  of  18  inches  in  24  hours  was  obtained. 
The  rain  was  heaviest  in  the  midille  third  of  the  valley,  somewhat 
less  in  the  lower  third,  and  not  exceptional  in  the  upper  third. 
The  country  is  flat  ;  the  soil  might  be  described  generally  as  light 
sandy  clay,  but  in  places  clay  of  the  hardest  description  appears 
on  the  surface  ;  excellent  brick  earth  is  found  in  many  places,  and 
in  others  there  is  loose  sand  ;  near  the  aqueduct  it  is  very  sandy, 
and  speaking  generally  the  valley  is  cultivated.  Most  of  the 
branch  drainage  lines  and  the  main  line  also  in  a  few  places  have 
been  improved  by  artificial  cuts.  The  mean  longitudinal  slope  of 
the  valley  may  be  taken  at  about  2  feet  per  mile  ;  the  total  fall  from 
the  head  to  the  aqueduct  being  rather  more  than  200  feet  (I  again 
quote  from  memory).  There  is  no  possibility  of  the  flood  having 
been  augmented  by  the  overflow  from  the  Ganges  or  other  adjacent 
drainage  basin,  the  watershe<l  is  perfectly  well  defined  and  known. 

Any  calculation  of  the  discharge  from  the  basin  area  would,  I 
take  it,  be  considerably  upset  by  the  fact  that  the  valley  is  crossed 
in  several  places  by  road  and  Railway,  as  well  as  by  the  canal  em- 
bankments, all  of  which  were  breached,  and  all  of  which  must  have 
obstructed  the  flood  before  breaching  so  as  to  augment  the  maxi- 
mum discharge  when  the  accumulations  were  liberated.  The  dis- 
charge which  is  questioned  was  calculated  not  from  any  formula 
based  on  the  area  of  catchment  and  the  rainfall,  but  from  observa- 
tions of  the  veloi^ity  through  an  area  of  the  breach  in  the  aque- 
duct and  its  embankment,  taken  by  a  very  experienced  Engineer. 
Considering  all  the  circumstances  of  the  case,  it  will  be  admitted 
that  this  discharge  is  more  reliable  than  any  that  can  be  obtained 
from  any  known  formula  for  the  discharge  from  the  catchment 
area,  and  its  value  is  in  no  way  impaired  because  it  does  not  happen 
to  agree  with  such  calculations.  I  hope  these  data  will  assist  Mr. 
Hawkes  in  re-adjusting  his  formula  to  agree  more  nearly  with  the 
observed  discharge  if  he  thiuks  the  case  is  one  which  can  be  for- 
mulated. 

Mr.  Mittra,  in  his  closing  para.,  asks  a  most  startling  question, 
whether  "  Rankine's  factor  of  40cube  feet  per  second  per  square  mile 
is  appliciable  in  this  country  (India)?"  Personally  I  am  aquaint- 
ed  with  only  a  small  portion  of  India,  but  even  in  this  small  area 
the  average  rainfall  varies  in  diflterent  localities  in  the  ratio  of 
1  to  3,  and  the  soil  from  the  hardest  rock  to  the  lightest  sand  ; 
surely  Mr.  Mittra  would  not  propose  to  make  the  same  provision  for 
passing  drainage  in  the  various  cases  which  might  be  presented  ; 
Rankine's  factor  wa?  certainly  not  intended  to  be  used  in  this  way. 
Speaking  generally  a  larger  allowance  is  required  in  India  than  in 
England  for  an  area  of  given  annual  rainfall,  soil,  and  slope  of 
country,  &c.,  because  the  rainfall  in  India  is  more  conceiatrated  than 
in  England,  and  larger  quantities  fall  in  a  given  time,  and  again  any 
factor  of  this  kind  would  vary  in  a  given  district  with  the  size  of 
the  catchment  basin  since  in  very  large  areas  rain  is  less  likely  to 
occur  over  the  whole  area  at  one  time  than  in  the  case  of  smaller 
ones,  and  the  factor  can  therefore  be  judiciously  reduced  as  the 
area  increases. 

To  revert  to  the  Kali  Nadi  Aqueduct,  there  can  be  no  doubt 
that  the  flood  causing  the  accident  was  abnormal,  and  Engineer- 
ing formute  are  not  designed  to  meet  abnormal  cases  ;  the  question 
as  to  how  far  provision  for  such  cases  should  be  made  is  one  which 
it  is  impossible  to  bring  within  the  limits  of  theory  ;  it  is  essen- 
tially a  practical  one,  and  one  which  must  be  decided  on  the 
merits  of  each  particular  case.  If  in  a  multitude  of  counsellors 
there  be  wisdom,  both  Mr.  Hawkes  and  Mr.  Mittra  may  rest 
assured  that  the  decision  arrived  at  in  the  case  of  the  Kali  Nadi 
Aqueduct  is  sound. 

N.-W.  P. 


Protection  against  Lightning. — Mr.  Oliver  Lodge  says  : — "A 
wire  netting  all  over  the  house,  a  good  earth  connection  to  it  at 
several  points,  and  the  plentiful  supply  of  that  barbed  wire  which 
serves  so  abominably  well  for  fences,  stuck  all  over  the  roof,  and 
you  have  an  admirable  system  of  defence.  Now  let  us  see  how 
far  most  people  agree,  and  where  they  begin  to  branch  out  and 
differ.  The  old  and  amusing  political  controversy  between  knobs 
and  points  has  disappeared.  Points  to  the  sky  are  recognised  as  cor- 
rect ;  only  I  wish  the  advocate  more  of  them,  any  number  of  them 
rows  of  them,  like  barbed  wire — not  necessarily  at  all  prominent 
—along  ridges  and  eaves.  For  a  point  ha.s  not  a  very  great  dis. 
charging  capacity.  It  takes  several  points  to  discharge  readily 
all  the  electricity  set  in  motion  by  a  moderately-sized  Voss  or 
Wimshurst  machine  ;  hence,  if  you  want  to  neutralise  a  thunder 
cloud,  three  points  are  not  so  effective  as  three  thousand.  No 
need,  however,  for  great  spikes  and  ugly  tridents,  so  painful  to  the 
architect.  Let  the  lightnin  g  come  to  you,  do  not  go  to  meet  it. 
Protect  all  your  ridges  and  pinnacles.,  not  only  the  highest,  and 
you  will  be  far  safer  than  if  you  built  yourself  a  factory  chimney 
to  support  your  conductor  upon.  At  present  the  immediate 
neighbourhood  of  a  factory  chimney  or  steeple  is  not  a  safeguard 
but  a  source  of  mild  danger.  " 
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ON  THE  ERECTION  OF  GIRDERS,  SOHAN 

BRIDGE,  PUNJAB  NORTHERN  STATE 

RAILWAY. 

By  H.  B.  Molesworth,  Late  Executive  E.vgixeer, 
P.  W.  D. 

For  spans  Noa  2  and  3  the  trestle  staging  alone 
was  used,  but  in  span  No.  4  it  was  modified  so  as  to 
admit  of  the  use  of  the  one  pier  of  staging  which  had 
stood  the  floods,  and  which  was  further  protected  by  sand 
bags  and  a  groyne,  as  shewn  in  plan.  The  general 
design  of  this  staging,  as  well  as  the  modification  neces- 
sary to  utilise  the  iron  staging  in  span  No.  4,  is  shewn 
in  the  accompanj'ing  sketches. 

Span  No.  5  was  erected  on  the  iron  staging.  This  was 
protected  by  a  grojTie  run  from  the  high  bank  to  pier 
JIo.  5,  so  as  completely  to  cut  the  current  off  from  span 
No.  5.  This  groyne  was  composed  of  sand  bags,  and 
answered  admirably.  The  south  80  feet  span  was  rolled 
across,  and  the  north  80  feet  span  was  built  in  position  on 
a  staging.  The  staging  platform  was  composed  of  sleepers 
resting  on  metre-gauge  flood  opening  girders,  placed  8  feet 
apart.  These  girders  are  24  feet  in  length,  and  five  of 
them  exactly  fitted  between  the  piers  and  rested  on  a 
stone  corbelled  out  of  the  masonry,  about  2  feet  below 
the  level  of  bed  stone. 

On  the  wedges  being  struck  the  girders  rested  at  once 
on  their  bed-plates. 

Time  occupied  in  erecting  one  span. — Great  difficulties 
were  experienced  from  the  intense  heat,  the  frequent 
rains,  numerous  floods,  and  the  constant  illness  of  the 
Europeans  employed  on  the  work,  but  the  chief  delay  was 
caused  by  the  difficulty  of  getting  up  the  staging.  The 
trestles  had  all  to  be  built,  and  in  nearly  every  case 
spars  had  to  be  scarfed  and  fished  together  to  get  the 
requisite  lengths.  Again,  in  erecting  the  trestles  some 
work  had  to  be  carried  on  in  the  bed  of  the  river,  such 
as  transporting  and  fitting  the  trestles  ready  for  hoisting, 
and  every  piece  of  timber  used  in  the  bed  of  the  river 
had  to  be  lashed,  the  stream  running  with  such  force 
that  on  one  occasion  it  carried  away,  for  a  short  distance, 
the  tender  of  an  engine  that  was  being  taken  across,  and 
could  not  be  hauled  out  of  the  river  bed  in  time. 

The  floods  too  were  very  sudden  in  their  rise,  so  much 
so  as  to  carry  away  men  on  no  less  than  three  occasions. 

On  the  completion  of  a  span  of  staging,  every  effort 
was  made  to  make  the  girders  safe,  so  that  in  the  event 
of  any  extraordinary  flood  endangering  the  staging 
they  would  be  self-supporting. 

No.  2  span  was  made  safe  in  80  hours. 
II     "     »  11        II         '^^     II 
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I  regret  that  I  am  unable  to  give  the  exact  times  em- 
ployed in  working  on  the  No.  2  and  No.  3  spans,  but 
the  No.  4  span  was  completed  in  28  working  hours,  from 
the  time  that  any  portion  of  the  girder  was  risked  on 
the  staging  to  the  time  that  the  top  boom  was  bolted 
up. 

The  end  pieces  of  the  bottom  boom  were  laid  down,  the 
girder  "box  ends  "  were  ri vetted  to  them,  and  the  diagon- 
al cros,s-bracings  of  the  ends  put  on  and  rivetted  up.  The 
ends  of  the  girders  were  then  secured  as  shewn  in  the 
annexed  sketch,  as  a  high  flood  was  running,  and  the  stag- 
ing was  not  considered  safe.  As  soon  as  the  water  began 
to  subside,  operations  were  at  once  commenced  at  6  a.m. 
on  the  7th  September,  and  continued  until  12  p.m.  by  the 
aid  of  the  electric  light ;  commenced  again  at  6  A.M.  on 
the  morning  of  the  8th  September,  and  at  4  p.m.  the  top 
boom  was  in  place  and  bolted  up,  the  struts  and  ties  on, 
the  bottom  boom  rivetted,  and  all  the  cross-bracings  in 
position. 

The  pieces  of  spans  Nos.  1  and  5  and  the  north  80  feet 


span  were  taken  down  into  the  river  bed  and  hoisted, 
steam  winches  being  used  for  the  purpose.  The  pieces 
of  spans  Nos.  2,  3  and  4  were  run  out  on  trollies  on  a 
temporary  line  laid  over  the  completed  spans,  and  the 
booms,  &c.,  were  taken  direct  from  the  trollies  by  a  travel- 
ling crane  made  especially  high,  so  as  to  stride  over  the 
completed  girder  and  a  loaded  trolly  on  it. 

I  must  mention  the  assistance  and  heartj'  co-operation 
I  received  from  all  the  subordinates  employed  on  the  bridge. 
Mr.  J.  Alchin,  Sub-Engineer,  was  in  charge  of  No.  4  span 
when  it  was  erected,  as  above  stated,  in  28  houi-s,  and  his 
large  previous  experience  was  of  the  greatest  assistance  to 
me.  Mr.  McReddie,  Supervisor,  was  also  of  great  assist- 
ance to  me. 

H.  B.  M. 


BICYCLE  RUNNING. 

Br  A.  EwBANK. 
I. 

It  does  not  appear  that  either  the  Geometry  or  the 
Dynamics  of  the  BiCYCij;  has  yet  received  any  attention 
from  mathematicians.  We  propose,  therefore,  in  some 
measure,  to  fill  up  this  gap  in  our  scientific  literature. 
Our  conclusions — to  use  a  much  abused  word — will  be 
practical.  That  is,  our  conclusions  are  fit  for,  and  intended 
for,  acceptance  by  amateur  and  professional  bicyclists. 

Although  our  treatment  is  geometrical  as  well  as 
dynamical,  yet  it  is  in  the  dynamical  aspect  that  we  aim 
at  viewing  this  beautiful  machine.  Our  geometrical 
investigations  are  merely  subsidiary  to  our  dynamical 
diagnosis.  Or,  varying  the  simile,  we  may  assure  the 
reader  that  though  at  times  we  seem  aimlessly  to  wander 
in  some  region  of  geometrical  subtleties,  yet  none  the 
less  are  we  steadily  wending  our  way  unto  the  land  of 
Dunamis. 

Although  our  investigations  are  offered  to  the  public 
as  the  journal  of  a  traveller  who  has  visited  a  hitherto 
unknown  country,  yet  we  must,  necessarily,  to  round  our 
inquiry,  and  to  make  it  complete,  avail  ourselves  of  certain 
already  well-known  facts  and  principles.  The  effect  on 
the  stability  of  any  body  of  giving  it  a  rapid  rotation 
about  an  axis  through  its  centre  of  gravity  is  well  known 
to  machinists  and  mathematicians. 

Many  intelligent  men,  not  unacquainted  with  the 
scientific  treatment  of  forces,  are  under  the  impression 
that  the  bicycle  is  sufficiently  described  in  the  following 
few  lines  :  "  A  hoop  can  keep  upright  if  it  rolls  rapidly. 
A  bicycle  practically  consists  of  two  hoops  rolling  rapidly. 
But  the  front  hoop  is  furnished  with  a  handle  and,  by 
turning  this,  the  rider  of  the  machine  chooses  his  course 
at  will. " 

Such  in  fact  was  the  statement  lately  enforced  on  the 
present  writer  by  a  follow  traveller.  This  fellow  traveller 
repudiated  the  suggestion  that  there  was  more  to  be  said 
on  the  principle,  or  on  the  principles,  of  the  bicycle.  He 
had  seen  the  bicycle  often  enough,  and  he  knew  very  well 
that  h«  had  fairly  and  sufficiently  described  it.  That 
fellow  traveller  represents  the  primeval  cause  of  these 
papers  being  written.  For  the  actual  writer,  after  smil- 
ing to  himself  at  the  very  imperfect  knowledge  possessed 
by  the  other,  turned  round  on  himself — so  to  say — and 
said  to  himself,  "  He  knows  next  to  nothing,  but  do  you 
know  all,  or  even  nearly  all,  that  concerns  the  action  of 
the  bicycle."  When  this  question  was  once  put  by  one- 
half  of  the  writer  to  the  other  half,  it  presently  was 
agreed  to  by  both  halves  that  there  were  sonic  points  in 
the  bicycle  that  required  a  methodical  investigation. 

The  writer  was  a  tolerably  skilful  bicyclist  some  fifteen 
years  ago ;  and  ho  remembered  enough  of  what  he  had 
then  instinctively  practised,  when  on  a  bicycle,  to  see  that 
the  bicycle  should  offer  .some  interesting  features  in  the 
way  of  Geometry  and  Dynamics.  The  instinctive  or 
semi-unconscious  skilfulness  which  a  bicyclist  gradually 
acquires,  is  a  very  curious  characteristic  of  experts  in 
many  athletic  amusements.     In  the  concluding   paper  of 
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this  series,  we  shall  return  to  this  point.  Meanwhile,  we 
•commence  with  some  well-known  principles  and  we  gra- 
dually pass  from  them  into  matters  that  are,  or  may  pos- 
sibly be,  imknown  to  the  thinking  or  bicycling  public. 

If  we  place  on  an  ordinary  level  road  a  hoop  disc  or 
wheel  which  has  only  the  ordinary  thickness,  we  find 
that  the  body  can  remain  upright  at  rest,  but  that  it 
is  easily  upset  by  any  force  that  acts  laterally.  If  we 
desire  to  use  more  technical,  i.e.,  more  accurate  or  precise 
language,  we  may  express  ourselves  as  follows.  A  force 
applied  to  the  hoop  or  a  blow  delivered  in  some  direc- 
tion taken  at  random  may  be  represented  as,  or  resolved 
into,  three  distinct  forces  or  blows.  These  are  called 
components.  One  acts  perpendicular  to  the  plane  of 
the  wheel.  This  force  or  blow  is  horizontal.  It  is  the 
real  upsetting  force.  Another  component  acts  horizontally 
and  in  the  plane  of  the  hoop.  This  will  set  it  rolling, 
but  has  no  tendency  to  upset  it.  The  third  component 
acts  in  the  plane  of  the  wheel  and  vertically.  Its  ten- 
dency, if  downwards,  is  to  press  the  hoop  more  firmly 
on  the  ground.  It  has  no  tendency  to  upset  it.  We 
^cannot  say  that  it  has  no  tendency  to  make  the  wheel 
roll.  It  may  have  such  a  tendency,  and  generally  it 
will  have.  But  this  tendency  will  sometimes  agree 
with  and  sometimes  will  oppose  the  rolling  tendency  due 
to  the  second  comjjoneat.  The  two  latter  components 
may  be  replaced  by  one  force  or  blow  R  which  acts  in  the 
plane  of  the  hoop.  This  resultant  R,  as  it  is  called,  has 
no  upsetting  tendency.  If  we  take  into  account  the 
roughness  of  the  road,  we  may  say  that  R  must  tend  to 
Bet  the  wheel  rolling,  unless  it  is  entirely  vertical, 
«,nd  also  passes  through  the  centre  of  the  hoop.  We  are 
not  compiling  a  treatise  on  forces  generally,  so  we  must, 
as  far  as  possible,  avoid  all  questions  which  do  not  bear 
upon  the  bicycle.  We  have  then  only  to  notice  here  that 
a  hoop  disc  or  wheel  standing  upright  and  at  rest  on  an 
ordinary  level  road,  is  very  sensitive  to  the  disturbing 
action  of  a  force  whose  line  of  action  is  normal  to  the  plane 
of  the  hoop  disc  or  wheel.  In  future,  we  shall  only  speak 
of  wheels.  A  wheel  can  be  acted  on  by  forces  that  are 
applied  at  the  centre  or  on  the  spokes.  A  hoop  has — so 
to  say — no  inside,  and  if  a  force  is  to  influence  the  hoop, 
the  force  must  be  applied  at  a  point  in  the  circumference. 

When  we  have  obtained  our  conclusions  with  respect  to 
the  bicycle,  we  >vill  express  them  in  language  "  understand- 
ed  of  the  people."  These  conclusions  may  then  be  copied 
into  popular  manuals  of  the  bicycle — or  compendiums  of 
sports  such  as  the  Badminton  Library — should  the  bicycle 
ever  be  made  a  subject  for  a  manual. 

But  while  we  are  working  out  these  conclusions,  we 
must  at  times  make  plunges  into  lakes  of  Algebra  and  seas 
of  Trigonometry  and  we  shall  suppose  that  some  of  our 
readers  have  sufficient  mathematical  knowledge  to  follow 
us  through  those  depths.  In  the  papers  on  the  "  Geo- 
metry of  the  Oblique  Arch  "  great  care  was  taken  to  reduce 
methods  of  solid  Geometry  into  formulae  of  plane  Trigono- 
metry. But  then  we  were  writing  for  a  special  class  of 
professional  men.  We  shall  not  in  these  papers  introduce 
such  simplifications,  because  they  also  mean  considerable 
elongations. 

Let  us  suspend  a  wheel,  or  indeed  any  body,  so  that  it 
can  swing  without  much  friction  about  a  horizontal  axis 
which  passes  through  the  body  and  near  to  its  highest 
portion.  If  we  let  the  body  settle  into  what  is  called  its 
position  of  equilibrium,  we  shall  find  its  centre  of  gravity 
in  a  vertical  plane  passing  through  the  axis  of  suspension. 
Or,  we  may  say  that  the  C.  G._is  exactly  under  the  axis. 

If  we  disturb  the  body  from  its  position  of  equilibrium 
it  will — assuming  the  absence  of  any  apprec'able  friction 
at  the  axis — endeavour  to  regain  its  former  position,  and 
will  execute  a  series  of  oscillations  which  become  succes- 
sively feebler  until  it  is  again  at  rest  in  the  position  of 
equilibrium.  Such  a  body  is  said  to  be  in  a  position  of 
stable  equilibrium. 

Let  us  now  shift  the  axis  to  a  position  near  the 
lowest  part  of  the  body.  The  body  may  now  with  care  be 
poised  over  its  new  axis  with  the  C.  G.  vertically  over  the 


axis.  Let  us  give  the  body  a  small  displacement.  It  will 
no  longer  endeavour  to  regain  its  former  position.  On 
the  contrary,  it  will  recede  further  and  will  ultimately 
find  some  entirely  different  position  in  which  it  will 
come  to  rest.  This  wheel  or  body  was  in  a  position  of 
unstable  equilibrium. 

The  wheel,  which  was  at  rest  and  standing  upright  on 
an  ordinary  level  road,  was  in  tmstable  equilibrium.  Let 
R  be  a  small  blow  delivered  normally  to  the  wheel,  and 
through  a  particular  point,  say,  for  example,  its  centre. 
Let  R  be  just  sufficient  to  upset  the  wheel. 

Now  replace  the  wheel  in  an  upright  position  and 
start  it  rolling  upright  with  a  considerable  velocity.  To 
fix  the  ideas  let  it  move  in  a  line  due  north.  The 
moment  after  it  starts  let  us  deliver  at  the  same  point  as 
before,  viz.,  the  centre,  and  in  the  same  direction  as  before, 
viz.,  in  the  east-and-west  line  a  blow  R  of  the  same  inten- 
sity as  before.  Also  to  fix  the  ideas,  let  R  be  acting  to- 
wards the  west  or  towards  the  left  hand  of  the  man 
who,  after  starting  the  wheel,  watches  it  rolling.  The 
wheel  will  acknowledge  the  blow  by  a  suitable  courtesy, 
viz. — suitable  inclination.  But  now  a  difference  is  observed 
between  this  and  the  former  case.  The  wheel  will  now 
not  fall  flat  as  it  did  in  the  former  case.  We  shall  see 
it  endeavouring,  as  it  were,  to  resist  falling.  A  series  of 
oscillations  or  "  wobbles"  will  be  produced.  If  no  further 
blows  are  delivered,  the  wheel  will  continue  to  roll.  It 
will  not,  however,  keep  the  north  line.  It  will  begin  to 
bear  to  the  west,  and  will,  for  its  track,  trace  out  some 
kind  of  a  curved  line  which  at  first  is  not  very  different 
from  an  arc  of  a  certain  circle.  The  centre  of  this  circle 
will  be  on  the  ground  at  a  point  some  distance  due  west 
from  the  position  of  the  wheel  at  the  moment  the  blow 
R  was  delivered. 

We  see,  therefore,  that  the  wheel  has  in  some  way  im- 
proved its  stability.  It  has  now  a  less  tendency  to  fall 
down  and  to  lie  flat,  than  it  had  when  it  stood  upright 
and  at  rest  on  the  level  road. 


SEWAGE  REMOVAL  AND  GAS-POISONING. 

By  J.  Wallace,  C.E.,  Bombay. 

IL 

Thus  the  whole  of  the  contents  of  the  receiver  are 
discharged  by  a  valve  which  remains  full  open  until  the 
floor  is  drained  and  then  closes  until  another  charge  has 
accumulated.  The  upper  float  may  be  adjusted  to  open 
with  the  accumulation  of  twelve  or  any  other  number  of 
hours.  By  the  aid  of  this  short  description  you  will  be 
able  to  follow  wnat  takes  place  in  the  working  model  be- 
fore you.  A  glass  tube  is  attached  to  the  vessel  represent- 
ing the  receiver  so  that  the  level  of  the  liquid  may  be 
observed  from  without,  and  a  pointer  is  attached  to  the 
valve  rod  so  that  the  movement  of  the  valve  may  be 
evident  to  the  audience.  When  the  liquid  in  the  glass 
tube  rises  to  a  certain  point,  a  sudden  movement  of  the 
pointer  tells  us  thai;  the  valve  is  open,  and  immediately 
a  rapid  fall  of  the  liquid  indicates  a  free  escape  by  the 
discharge  pipe.  The  glass  tube  now  indicates  that  the 
vessel  is  empty,  and  at  the  same  time  the  pointer  marks 
the  closing  of  the  valve.  The  action  of  sewage  upon 
iron  being  more  rapid  than  that  of  potable  water,  the 
whole  of  the  metal  work  of  this  apparatus  is  coated  with 
a  hard  vitreous  enamel,  and  the  guides  of  the  rod  are  of 
glazed  earthenware.  There  are  thus  no  two  metallic 
surfaces  working  together  in  the  apparatus,  and  the  risk 
of  rust  locking  is  avoided.  One  notable  advantage  of  a 
pneumatic  system  is  the  small  amount  of  excavation 
necessary  for  the  laying  of  the  pipes.  Irregularities  of 
level  of  several  feet  have  no  prejudicial  effect  on  their 
efficiency,  so  they  may  be  laid  very  near  the  surface  of 
a  street.  If  a  leak  should  occur,  it  does  not  result  in  an 
outflow  of  sewage,  but  only  an  escape  of  air  into  the  pipe 
and  a  reduction  of  effect  of  the  pump  which  soon 
attracts    attention.     If  any    receiver    or   valve  should 
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require  repair,  the  receiver  maj'   be   emptied  by   means 
of  a  hand  pump  and  hose  into   the   next   one,  and    thus 
the  otfensive    sight   and    smells,     resulting    from     the 
carrying  of  sewage  by  hand  or  by  open  carts  through  the 
streets,   may  be  avoided.     Again,    if    the    discharge  of 
sewage  depends   upon   the   movement  of  the    tides,  the 
i-eceiver  provides  the  means   of  storing  sewage   initil  tlie 
proper  moment  arrives  for  sending  it  out   to   sea.     Until 
the  possibilty  of  utilising  it   as    a    fertilizer  is   proved 
beyond  the  possibility  of  a  doubt,  the   sewage  of  Bombay 
will  be  most  .safely  disposed  of  in  the  sea,  not  by  turning 
it  into  the  shallow  water  near   the  shore,  but  by  leading 
it  out  to  such  a  distance   that   it    cannot    return  in  any 
appreciable  (|uantity.     At    present   the    sea    breeze  has 
frequently  to  traverse  a  belt  of  foul  smelling  water  before 
it  reaches  the   town,  and   it    comes    to   us    laden  with 
anything  but  ozone  or  iodine.     The  outfall  at  Love  Grove, 
through  which  part  of  the  sewage  escapes  into  the  sea  on 
the  western  side  of  the   island,    seems,  by   reason   of  the 
conformation  of  the  bottom  of  the  sea,  to   be  well  chosen 
as  the  point  at  which   all  the    sewage  of   Bombay   may, 
within  safety,  be  discharged.     There  exists  within  a  mil^ 
and  a  half  of  the  shore  an  ocean   current   which   changes 
twice  a  year,  flowing  northward     for    five    months  and 
southward  for  seven  months.     This  current,   with  the  aid 
of  the  tides,  should  do  all   that    is    necessary    for   the 
dissemination  of  the  .sewage  of  the    town  in    the   sea  in 
such  a  manner  that    the    westerly    winds  should  not  be 
appreciably  aflfected  by  it.     In  this  instance  the  climatic 
conditions  are  favorable  to  the  work,   for,  although  salt 
water  is  no  antiseptic,   the   mj'riad   forms  of  animal  and 
vegetable  life  which  swann  in  tropical  seas,  combined  with 
the  action  of  the  atmospheric  air  on   the    surface,   and 
in  suspension  in  the  water,  together  with  the  sun's  light 
and  heat,  all  assist  in   the  assimilation  and  utilisation  of 
organic  refuse.  The  works  of  water-supply  and  of  sewage 
removal  have  so  many   points  of  contact   and  so   many 
joint  interests,  that  they  should  always   form  part  of  one 
administrative   body,  instead,     as  is   often  the  case,   of 
representing  rival  factions,  each  seeking   to  discredit  the 
other.     A  copiotis  water-supply,  without  a  corresponding 
system  of  sewage    removal,  only    augments  instead    of 
diminishing    the    causes    of    disease.     The   dispo.sal    of 
sewage  appears  in  India  to  have  had  much    less    of  that 
thorough  attention   given  to  it  than  has  been  bestowed 
upon   water-works  and     railways.     Some  sewage  works 
speak  eloquently  of  the   engineer   without   the  chemist, 
while  others  savour  of  the  chemist  almost  exclusively. 
It  is  difficult  to  say   whether  mechanics   or   chemistry  is 
the  more  important   science  in   questions   of  sanitation, 
but  it  is  certain  that  no  sanitary  work  is  well  done  which 
has  not  been  thoroughly  studied  from  its  chemical  as  well 
as  from  its  structural  point   of  view.     It  has  been  the 
fashion  to  send  engineers  from  India  to  England  to  study 
questions  of  sanitation,  and   after  examining   the  most 
successful   works  to    be    found  there  or  in    any    other 
temperate  country,  they  attempt  to  reproduce  them  here. 
Now   the   first  reason   for  the   succes.s   of    any   system 
whatever  is  its  strict  hannony  with  all  the  surrounding  con- 
ditions that  are  likely  to  aflfect  it ;  and  as  the  conditions 
of  rainfall,  temperature,  climate,  and  custom  .in  Bombay 
resemble  those  of  no  country  in  Europe,  it   is  safe  to  .say 
that  the  most  successful  system  of  sewage   removal   in 
England  would  fail  here  just  because  it   succeeded    there, 
if  copied  exactly.     All  sanitary  questions,  in  order    to  be 
treated  successfully,  must  be  studied  on  the  spot  so  that 
no  important  element  may   be   neglected.     This   remark 
applies  in  its  greatest  force  to  a  town  like  Bombay,  situated 
on  a  limited  area,    and    having    a    rapidly    increasing 
population,  the  density  of     which    is    already   attracting 
the  attention    of  our   sanitary      authorities.      The    .safe 
limit  of  density  of  population  depends  so  much  more  on 
the  quantity  of  sewer  gases  present  in  the    air   than  on 
the   quantity    of  carbonic   acid  gas     produced    by   thie 
respiration   of  the   people,   that      until    a   standard   (fi 
cleanliness  is  established  and  maintained,  no  one  can  saiy 
how  many  individuals  may  live  in  health  on   one  acre  of 


town  area.     This  can  only  be  attained   by  the  rapid  and 
complete  removal  of  all  sewage  and   refuse    matter   from 
contact  with  the  air.     The  attempts  that  have  been  made 
to  dispose  of  solid   refuse,    such   as  stable  bedding  and' 
street  sweepings  by  burning  in   Bombay,   afford  a  very 
good  example  to  illustrate  what  has  just  been  said  regard- 
ing sanitary  notions  imported  direct  from    England.     A 
rubbish  furauce  or  "  distructor"   was  built  in  the  town  on 
the  model  of  one  in    use     at    Burnley,    burning  rubbish 
composed  largely  of  coal   cinders.     The  Bombay   rubbish 
is  composed,  for  the  greater  part,  of  damp  hay  and  straw  ; 
the  failure  of  the  furnace   to   burn  it   satisfactorily  was, 
therefore,  inevitable.     An  analysis  of  the    Bombay  "kut- 
chra"  would  have  shewn    the  furanco    to    be  unsuitable 
before  it  was  built.     Another  experiment   has  since  been 
made  on  the  Flats  w'ith  a   view  to   improve   on   the  first 
attempt.     The   furnace  contains   two  floors  of    fire  bars, 
one  directly  above   the  other.     Their   total   grate  area  is 
70  square  feet,  and  the  chimney  has   an  area  of  1   square 
foot  with   a   height   of  60    feet.     When  both   fires  are 
lighted,  the  lower  fire  burns  the   air  that  should    feed  the 
upper  one  and  combustion  is  retarded,   resulting  in  dense 
smoke.  A  boiler  chimney,  60  feet  high,  to  serve  70  square 
feet  of  grate  surface,  would  require  to    have  an  area  just 
fourteen  times  that  of  the  now   furnace  on   the    Bombay 
Flats,  and  it  is  almost  superfluous  to  say  that  it  is  useless 
for  its  intended  purpose.     In   order    to    succeed    in   the 
construction  of  a    rubbish    furnace,    the    designer   must 
begin  with  an  analysis  of  the  material   to  be  burnt ;  and 
if  this  analysis  is  properly    used,  the    proportions  of  the 
furnace   will  develope  themselves.     The  average   ashpit 
rubbish   burnt  in    England     never    contains    more  than 
47  per  cent,  of  moisture,   and  it   is   all    screened   before 
being  burnt  in   order   to  separate   incombustible    matter. 
Average  fish  garbage  contains  82  per  cent.,  and  the  worst 
garbage,  of  which  data  have  been  published,  contained  93 
per  cent,   of  water.     The  last  example  must   have  been 
unusually  wet  as  the  bodies  of  dead  land  animals  contain 
at   the   most  75    per    cent.     Bombay   rubbish    consists 
principally  of  straw    and   stable   bedding,   Avhich   rarely 
contains  as  much  as  66  per  cent,  of  water  unless  it  has 
been  exposed  to  the   rain.     With  this  quantity  of  water, 
equal  to  one  part  of  rubbish  to    two    parts   of  water,  it 
will  burn  freely  if  held  up  loosely  in  the  air,  but  it  burns 
very  slowly  if  ignited  in  heavy  masses  which    exclude  the 
atmosphere.     It  is,  therefore,  plain  that  the  construction 
of  the  Bombay  rubbish   furnaces  is  not   adapted  to   their 
intended  purpose.     At   Warrington    and   at    Manchester 
the  rubbish  is  used  to  raise  steam  for  the  manufacture  of 
manure.     At  Nottingham  it  produces  power   for  electric 
lighting,  and  at  Bolton  it    furnishes    power   for   grinding 
mortar.     At    Ealing,  Southampton,      and      Battey,   the 
rubbish  furnaces  raise   the   steam    for  pumping   sewage, 
and  this  appears  to  be  the  natural  destiny   of  the   Bom- 
bay rubbish.     The  history  of  the   rubbish  furnace  is  not 
without  its  humorous  element.     At  Bradford  the  borough 
analyst  had  occasion  to   test  the  smoke  escaping  from  the 
local  furnace,  and  for  this  purpose  he  absorbed  in  alcohol, 
a  small  portion  of  the  gases   issuing   from   the  fire.     The 
alcohol,   after   a   certain   exposure,  was  diluted  and  was 
found  both  in  taste  and  smell  to  have  a  decided   resem- 
blance to  Scotch   Whiskey.     Such   a   vast   field   of  pos- 
sibilities seems  to  be  opened  up  by   this   simple   experi- 
ment that  it  is   well    worthy   of    the    attention    of  the 
Abkari  Department.     The  practice  of  levelling  ujj  waste 
land  in  the  neighbourhood  of  habitations  with  vegetable 
and  animal  rubbish  cannot  be  too  strongly  condemned.  The 
rofu.se  cut  off  from  direct  contact  with  the  atmosphere  de- 
composes mostly  by    putrefaction,  and    will  continue  for 
years    to  give     off    the    most     unhealtliy     emanation.?. 
Many  acres  of  land  on  the  flats  have   been   thus   treated 
and  rendered   unfit  for   building    purposes  for  years    to 
come.     This  practice  is  now  prohibited   in   the    vicinity 
of  large  towns  in  Great  Britain,  and  the   objections  to  it 
have  additional  force   here  on   account   of    the   climate. 
The  use  of  iron  pipes  for  the   transport   of  sewage  is  one 
of  the  inevitable  results  of  modern  sanitary  research,  aud 
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this  mode  of  transport  will  find  steadily  increasing  favor 
in  large  towns  and  in  places  where  the  levels  otfcr 
difficulties  in  the  way  of  an  outfall:  The  cost  of  the 
mains  will,  in  many  cases,  be  found  to  be  less  than  that 
of  masonry  sewers,  while  the  cost  of  maintenance  should 
'be  less  on  account  of  the  smaller  risks  of  fouling.  The 
reduced  size  of  the  iron  sewer  naturally  involves  pumping 
so  as  to  insure  a  maximum  speed  of  current ;  and  this 
accelerated  method  of  transport  under  various  forms  is 
known  generally  as  the  pneumatic  system.  In  Brussels 
and  in  various  other  towns  on  the  Continent  of  Europe 
sewage  is  withdrawn  from  cesspits  by  means  of  a  flexible 
hose  attached  to  a  cylindrical  tank  on  wheels  of 
perfectly  air-tight  construction.  When  the  air  within 
ihe  cylinder  is  withdrawn  by  means  of  a  steam  or  a  hand 
pump,  the  sewage  rises  and  fills  it,  and  thus  the  trans- 
port is  effected  without  causing  any  sensible  odour  in 
the  streets.  This  method  of  removal  is  in  partial  use  in 
Cairo  at  present  for  the  transport  of  sewage  between  the 
cesspits  of  the  town  and  a  manure  manufactory  situated 
to  the  south  of  old  Cairo.  Sewage,  without  admixture 
of  sullage,  may  be  taken  straight  from  the  houses  of  a 
town  into  collecting  mains  and  pumped  to  a  manufactory, 
as  is  pracised  at  Amsterdam  under  the  Lieurnur  Patents. 
This  method  of  treatment  allows  the  sewage  to  be 
converted  into  a  valuable  manure,  at  the  smallest  possible 
«ost,  by  means  of  an  apparatus  closely  resembling  that 
employed  for  the  manufacture  of  sugar.  This  process 
has  been  successfully  carried  out  by  the  inventor,  Captain 
Lieurnur,  but  the  Town  Council  of  Amsterdam,  four  years 
ago,  gave  it  as  their  opinion  that  a  .system,  which  only 
disposed  of  the  sewage  of  the  town  and  which  rejected 
the  sullage,  did  not  fully  meet  their  requirements.  This 
objection  would  apply  hi  still  greater  force  in  a  country 
■where  the  temperature  causes  a  rapid  decomposition  in 
sullage  containing  animal  or  vegetable  matter.  The 
Shone  system,  the  invention  of  an  English  engineer  at 
Wrexham,  has,  during  several  years,  been  gaining  an 
increasing  measure  of  public  confidence.  It  may  be 
briefly  described  as  a  series  of  air-tight  receptacles  of  "cast- 
iron,  each  receiving  the  sullage  and  sewage  of  a  certain 
number  of  houses.  The  liquid  flows  by  gravity  to  the 
receptacle  or  cesspit  which  communicates  with  the  main 
(iron)  sewer  by  means  of  a  pipe  with  a  valve.  In  addi- 
tion to  the  sewage  mains  there  is  a  second  service  of 
smaller  pipes  containing  compressed  air,  which  is  the 
.motive  power  used  for  propelling  the  sewage  to  its 
destination.  When  a  cesspit  is  full,  the  rising  of  a  float 
opens  the  compressed  air  valve,  and  the  cesspit  is 
emptied  by  the  pressure  of  air  on  the  surface  of  the 
liquid.  A  falling  weight  closes  the  air  valve  as  soon 
as  the  cesspit  is  empty,  and  the  operation  repeats  itself 
as  often  as  is  neces.sary.  This  apparatus  is  in  successful 
operation  at  the  Houses  of  Parliament,  Westminster,  at 
Southampton,  at  Eastbourne,  and  elsewhere.  It  is  at 
present  being  applied  at  Rangoon,  where  its  suitability  in 
tropical  climate  will  be  thoroughly  tested  on  a  large 
scale.  It  may  be  safely  predicted  with  regard  to  this 
apparatus  that  whatever  modifications  may  be  required 
in  its  details  to  suit  local  necessities,  the  general  principle 
involving  the  use  of  iron  pipes  and  pumps  for  the 
transport  of  sewage  can  only  obtain  a  more  decided 
recognition.  In  spite  of  much  that  has  been  done  to 
ameliorate  the  sanitary  condition  of  Bombay,  and  to 
reduce  its  rate  of  mortality,  the  result  has  been  far  from 
satisfactory,  owing  partly  to  the  application  of  imper- 
fectly planned  schemes,  and  partly  to  the  complete  indiffer- 
ence of  the  native  population  to  all  sanitary  precautions. 
In  the  matter  of  personal  cleanliness  the  native  has  very 
little  to  learn  from  the  European,  but  in  all  that  regards 
the  healthy  condition  of  his  siuToundings  he  is  profound- 
ly ignorant,  it  seems  as  if  all  matters  relating  to  sewage 
anrl  its  influences  are  looked  on  by  him  as  affairs  which 
only  concern  the  lowest  and  most  despised  caste  in  his 
.community. 

Although  the  main  streets  are  kept  in   good  order,  the 


lateral  streets  leading  from  them  are  in  many  cases  equal 
for  filth  and  foul  smells  to  any  slum  in  Cairo  or  in 
Jerusalem.  From  monsoon  to  monsoon,  through  the  dry 
season,  the  waste  water  of  the  houses  is  thrown  from 
doors  and  windows  into  the  unpaved  streets  ;  and  waste 
vegetable  matter,  after  lying  indoors  until  its  odour  has 
become  too  strong  for  the  not  too  sensitive  inhabitants, 
is  tossed  out  to  await  the  arrival  of  the  scavengers. 
In  addition  to  all  this  the  latrines  constructed  by  native 
builders  for  storied  houses  are  of  the  worst  possible  kind 
from  a  sanitary  point  of  view.  A  section  of  the  filthiest 
sewer  set  on  end  is  the  only  fair  description  that  can  be 
given  of  them,  and  through  this  air  shaft,  lined  with 
putrid  sewage  ferment,  pass  daily  large  volumes  of 
poison-laden  air  to  be  breathed  by  the  ignorant  and 
unfortunate  inhabitants.  The  sickly  appearance  of  the 
women  and  children  in  such  neighbourhoods  is  an 
unfailing  indication  of  their  surroundings  ;  their  habits 
being  much  more  sedentary  than  those  of  the  men  of 
their  class,  they  are  more  constantly  under  the  influence 
of  the  gaseous  poisons  surrounding  their  dwellings,  and 
the  result  is,  that  there  are  annually  more  lives  sacrificed 
to  these  causes  than  were  ever  claimed  by  the  custom  of 
Suttee,  now  abolished  by  law.  We  have  regulations  by 
virtue  of  which,  if  a  man  fails  to  execute  the  necessary 
repairs  in  his  house  after  due  notice  has  been  given  him, 
he  is  held  criminally  responsible  for  any  fatal  accident 
that  may  arise  in  consequence  of  his  neglect.  A  legal 
remedy  against  house-proprietors  in  respect  of  sanitation 
is  equally  needed,  for  their  responsibility  does  not  end 
with  their  own  persons  nor  even  with  their  families:  it 
extends  to  all  those  individuals  who  come  within  reach  of 
any  centre  of  infection  belonging  to  the  proprietor.  It 
may  be  urged  that  the  difficulty  of  bringing  home 
conclusive  evidence  in  such  cases  would  render 
legislation  almost  impossible,  but  a  recent  case  which 
was  tried  in  Glasgow,  and  reported  in  the  Times  of 
India  of  the  27th  June,  proves  in  a  most  satisfactory 
manner  that  house-proprietors  can  be  punished  for 
criminal  neglect  of  sanitary  precautions.  'The  proprie- 
tors of  a  house  in  Glasgow  were  found  liable  in  £100 
of  damages  to  one  of  their  tenants  on  account  of  the  death 
of  his  only  child,  a  girl  of  seven,  from  diphtheria  caused 
by  bad  drainage.  The  Sheriff  found  that  for  several 
months  previous  the  house  had  been  in  an  insanitary 
condition  through  faulty  condition  of  the  drains,  but  that 
the  defenders  and  their  factors,  though  frequently  applied 
to  by  the  pursuer  to  have  them  put  in  order,  and 
eventually  directed  by  the  sanitary  authorities  to  do  so, 
deferred  having  the  flrains  put  right  till  after  the  death 
of  the  child.  A  warning  of  this  kind  to  Bombay  land- 
lords would  not  be  amiss."  The  house  proprietors  in 
Bombay  are  a  wealthy  and  influential  class,  their  capital 
is  well  invested,  and  yields  a  most  satisfactory  return, 
and,  generally  speaking,  they  are  totally  ignorant  of 
sanitary  matters,  according  to  their  experience,  sewers, 
latrines,  and  the  foulest  of  smells  are  inseparable.  But 
if  the  magistrates  of  Bombay  should  become  as  strict  as 
those  of  Glasgow,  they  would,  no  doubt,  be  smitten  with 
a  very  strong  taste  for  sanitary  science,  and  eventually 
they  would  come  to  know  it  as  thoroughly  as  any  other 
subject  to  which  they  give  their  serious  attention. 
I  have  already  referred  to  the  influence  of  varying 
atmospheric  pressure  on  the  occlusion  or  discharge  of 
gases  from  decomposing  organic  matter.  With  a  view 
to  give  to  this  subject  the  prominence  it  deserves,  I  have 
prepared  the  diagram  No.  2,  containing  curves  illustra- 
ting the  diurnal  changes  that  take  place  in  certain 
natural  phenomena,  of  which  careful  records  have  been 
taken  over  considerable  periods.  The  diagram  is  divided 
by  lines  into  twenty-four  vertical  columns  representing 
the  hours  of  the  day  and  night,  and  the  curves  traversing 
these  lines  illustrate  the  variations  with  regard  to  time  ana 
relative  magnitude  of  the  phenomena  they  illustrate.  If 
it  is  true  that  admixture  of  ga.ses  from  putrid  matter  with 
the  air  we  breathe  has  an  injurious  effect  on  our  bealth 


254 


INDIAN  ENGINEERING. 


[Septeiuber  29,  '88. 


the  amount  of  injury  mil   bear    some    proportion     to 


the  amount  of  admixture.  Aud  granting  that  the  change 
of  barometric  pressure  has  a  direct  influence  on  the  rate  of 
discharge  of  putrid  gases,  their  result  should  be  traceable 
among  sick  people,  who  arc  generally  more  sensitive  to 
such  iufluences  than  those  in  good  health.  Curve  B  re- 
presents the  mean  daily  variation  of  the  barometer  during 
a  period  of  six  years,  showing  that  the  maximum  pressure 
(jccurs  at  10  a.m  and  10  p.m.,  and  the  minimum 
pres.sure  at  4  a.m  and  4  p.m.  The  latter  hours 
are  those  during  which  foul  smells  from  the  drains  and 
sewers  are  most  noticeable.  Curve  A  is  made  up  from 
the  registers  of  mortality  at  the  Jamsetjee  Hospital, 
Bombay,  covering  a  period  of  nearly  four  years.  Only 
deaths  from  sickness  have  been  counted,  and  all  deaths 
from  accident,  violence,  or  poison  have  been  eliminated. 
A  glance  at  the  curves  A  and  B  reveals  a  very  remark- 
able coincidence  between  the  periods  of  low  atmospheric 
pressure  and  of  maximum  mortality.  The  lowest 
barometric  pressure  is  in  the  fourth  hour  of  the 
morning  and  the  highest  mortality  is  in  the  fifth  hour. 
In  the  afternoon  the  lowest  barometric  pressure  is 
between  the  fourth  anfl  fifth  hour,  and  the  maximum 
mortality  between  the  fifth  and  sixth  hour.  The 
mortality  in  the  morning  is,  however,  considerably 
greater  than  that  of  the  afternoon,  although  the  after- 
noon pressure  is  lower  than  that  of  the  morning.  The 
(xplanation  will,  I  think,  bo  found  in  ciu've  D  of  diurnal 
temperature,  which  finds  its  lowest  point  between  five  and 
six  in  the  morning.  This  is  the  period  of  greatest  radia- 
tion from  the  earth's  surface.  Tlie  gases  escaping 
from  the  sewers  and  drains  and  from  decomposing' 
matter  are  suddenly  cooled  and  lie  near  the  surface  of 
the  ground  until  they  are  dispersed  by  the  sun's  influence. 
AVe  have  thus  the  exact  reason  why  sleeping  at  or  very 
near  the  groimd  level  is  so  often  dangerous  in  hot 
<rountries,  and  also  why  the  Bombay  atmosphere  may 
be  more  luiwholesome  in  the  early  morning  than  at  any 
<ither  part  of  the  day.  Curve  E  representing  the  mean 
daily  variation  of  vapour  tension  in  the  air  of 
Bombay  during  a  jjeri^xl  of  six  years,  finds  its  lowest 
l>oint  at  five  in  the  morning.  This  is  due  to  the  influ- 
ence of  the  temiJcrature  at  the  time,  which  controls, 
more  than  any  other  single  influence,  the  amount  of 
vapour  held  in  suspension  in  the  atmosphere.  The  large 
amount  of  vapour  of  water  contained  in  the  air  during 
the  gi-eater  part  of  the  year  exercises  an  imixtrtant 
influence  on  the  climate  and  on  the  inhabitants.  This 
vapour    lies    like    an    immense    mantle   over  the  town. 


protecting  it  from  those  extreme  changes  of  temperature 
that  are  to  be  found  in  the  drier  air  of  the  interior. 
Its  effect  on  the  human  body  is  to  retard  evaporation 
from  the  surface  of  the  skin  and  to  increase  our  sensa- 
tion of  heat  in  the  air,  although,  in  fact,  we  feel  our 
own  bodily  heat,  of  which  the  escape  is  .slightly  retarded. 
The  vapour  of  water  in  the  air  is  very  favourable  to  all 
vegetable  growth  and  also  to  putrid  decomposition  on 
account  of  the  solvent  power  of  distilled  water,  of  which 
the  vapour  is  composed,  on  all  organic  and  even  inorganic 
matter.  The  curve  of  atmospheric  electricity,  marked 
C,  is  the  one  of  which  the  least  is  known  regarding  the 
influence  on  the  human  system.  It  is  frequently  in 
close  hamony  with  the  barometric  line,  but  it  is  at  the 
same  time  so  erratic  that  no  true  theory  has  so  far  been 
deduced  ii-om  its  movements.  It  is  quite  possible  that 
the  sensations  some  people  experience  previous  to  a 
storm,  and  which  are  popularly  attributed  to  electrical 
agency,  are  due  to  the  iucreaseil  impurity  of  the  air 
caused  by  low  barometric  pressure  aud  a  staguaut  atmo- 
sphere. There  is  one  additional  curve  required  to 
complete  the  series.  It  is  the  curve  of  air  analysis^ 
during  the  hours  of  day  and  night,  and  fdthough  the 
work,  in  order  to  be  of  value,  would  have  to  be  repeated 
over  a  considerable  period,  it  is  well  worth  the  trouble 
in  the  face  of  the  probability  that  it  would  coincide 
exactly  with  the  barometric  curve.  While  on  the  .subject 
of  air  analysis,  I  would  suggest  one  more  experiment 
in  series  : — The  analysis  of  the  air  contained  in  a  large 
clean  earthenware  vessel  inverted  over  ground  floors 
of  various  materials  in  order  to  ascertain  the  nature  and 
quantity  of  the  gases  that  rise  through  them  from  the 
earth.  The  diagram  No.  2  represents  a  series  of  natural 
phenomena,  a  thorough  knowledge  of  Avhich  forms  the 
very  foundations  of  all  sanitary  work.  We  observe  that 
the  hour  of  gi-eatest  mortality  is  one  during  which  we 
are,  most  of  us,  asleep,  our  vitality  is  lower,  the  pulsation 
less  active,  and  the  system  more  susceptible  to  unhealthy 
influence  than  during  the  day.  We  cannot,  therefore,  be 
too  careful  in  the  choice  of  our  sleeping  accommodation, 
and  we  cannot  be  too  particular  with  regard  to  its 
surroundings,  for,  in  case  of  sickness,  it  is  there  that 
we  must  pass  the  time  until  we  recover.  If  our  hospitals 
were  subjected  to  a  strict  investigation,  it  would  be  found 
that  in  many  of  them  the  doctors  have  not  only  to 
combat  the  effect  of  disease,  usually  in  an  advanced  .stage, 
among  the  patients,  but  to  fight  with  an  adverse  series 
of  natural  laws  in  which  the  odds  are  terribly  against 
them.  The  external  influences  which  may  affect  a  sick 
man  are  much  better  known  and  understood  to-daj-  than 
those  acting  within  him.  There  is,  therefore,  no  excuse 
for  the  absence  of  any  of  those  esssential  provisions  upon 
which  the  healing  art  so  mucli  depends.  What,  for  in- 
stance, is  the  good  of  the  outlay  on  the  structural  decora- 
tion of  a  hospital  surrounded  by  dusty  streets  full  of  traffic, 
or  built  on  malarious  soil,  if  it  has  no  provision  for  taking 
its  air  supply  from  a  height  of  sixty  or  eighty  feet  above 
the  ground,  and  even  for  filtering  it  in  certain  cases.  A 
building  of  one  storey  with  such  an  appliance  would  have 
all  the  advantage  of  an  upper  storey  in  addition  to  a 
constant  supply  of  air  under  perfect  control.  Again,  what 
does  the  public  benefit  generally  by  hospitals  in  which 
people  arc  cured  in  tens,  built  with  money  acciuired  in 
cotton  mills  in  which  the  atmosphere  is  notoriously 
injurious  to  the  health  of  hundreds  of  work-people. 
Hospitals,  prisons,  public  and  private  buildings  alike  fail 
in  their  first  essentials  if  the  air  within  them  is  under  no 
control  cither  as  to  temperature,  circulation  or  purity. 
In  India,  where  the  activity  of  all  the  forces  of  life  and 
decay  are  at  their  highest  development,  the  best  efforts 
of  our  clearest  knowledge  can  find  no  more  worthy  field 
of  usefulness  than  inducing  or  removing  the  causes  of 
disease.  Meteorological  and  chemical  science  can  toll  us 
all  we  require  to  know  regarding  the  changes  that  takp 
place  in  the  air  we  breathe,  and  constructive  science  is 
ever  ready  with  its  vast  resources  to  adapt  the  laws  of 
nature  to  our  use   and  benefit. 
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TREVOR'S  FORMULA  FOR  CALCULATING  THE 
BREADTH  OF  FOUNDATION  WALLS. 

As  great  difficulties  and  some  failures  had  occurred 
from  time  to  time  in  the  construction  of  important  build- 
ings in  the  Presidency  of  Bengal  in  conse(juence  of  the 
unequal  subsidence  of  the  soil  under  the  foundations  in 
different  parts  of  the  same  building,  the  accompanying 
formula  was  circulated  in  August  1869  by  Major  (now 
Major-General)  W.  S.  Trevor,  R.E.,  then  Superintending 
Engineer  Presidency  Circle,  Fort  William,  to  determine 
with  sufficient  accuracy  for  all  practical  purposes  the 
breadth  to  be  given  to  the  fotindation  walls  in  order  to  pro- 
duce a  uniform  or  anj'  desirable  pressure  on  the  soil 
irrespective  of  any  differences  of  weight  in  the  super- 
structure. 

"  To  make  use  of  this  formula,  it  will  be  necessary  to 
calculate  the  weight  of  every  wall  in  tons  per  running 
foot  allowing  20  cubic  feet  of  brick-work  or  concrete  to 
the  ton  and  adding  the  weights  of  floor,  roof,  &c.,  to  be 
borne  by  each  wall.  In  the  case  of  storage  godowns  it 
will  be  necessary  to  allow  also  for  the  weight  of  goods 
stored ;  and  the  weights  are  to  be  calculated  as  acting  on 
the  ground  level,  that  is,  at  the  level  at  which  the  foun- 
dations begin  to  splay.  The  weights  being  determined  as 
above  the  only  other  points  to  be  decided  before  working 
out  the  formula  are  the  depth  of  the  foundation  and  the 
pre.ssure  to  be  put  on  the  soil.  These  will  of  course  be 
determined  in  each  case  from  the  results  of  examination 
after  the  ground  has  been  opened  out.  In  single  storied 
buildings  of  pretty  uniform  construction  it  will  not  be 
necessary  except  in  rare  and  peculiar  instances  to  go  to 
this  calculation  as  the  pressure  on  the  soil  will  generally 
be  slight  and  sufficiently  uniform  for  practical  purposes." 

Let  W  =  weight  in  tons  per  running  foot  of  wall  in 
superstructure  above  top  of  footings. 


---5 


-!«= weight  in  tons  it  is  desired  to  put  on  each  square 
foot  of  soil  under  the  foundation. 

d= thickness  of  concrete  in  feet,  it  is  desired  to  put 
under  the  foundation. 

d'=depth  in  feet  of  brickwork  to  footings  in  foundation. 

<=thickness  of  superstructure  in  feet  at  the  point 
where  it  rests  on  the  footings  in  foundation. 

6=breadth  of  foundation  on  top  of  concrete  it  is  re- 
quired to  find  in  order  to  make  the  pressure  on  the  soil 
equal  to  w  tons  per  square  foot. 

Then  actual  weight  on  ground  level  per  running  foot 
of  the  wall  of  breadth  h 
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The  weight  that  is   desired 
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Then  b  = 
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=  101 7  feci 


If  in  the  above  example  the  concrete  were  omitted  and 
the  brickwork  splayed  to  the    full  depth  d  +  d'  =  H  =d' 

iOW  +  d't       40x7  +  3x8       _,  „    ^ 
'  -  =  9|  feet. 
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MINING  IN  GREAT  BRITAIN. 

(From  our  own  Correspondent.) 

A  NEW  method  of  testing   mining   safety   lamps   is  being 

introduced  at  some  of  the  leading  collieries.     The  apparatus 

is  very  simple,  and  tlie  principle  of  the  construction   depends 

upon  the  application  of  an  explosive  current   of    lighting  ga!5 

and  air  upon  certain 
parts  of  the  lamp.  In 
the  case  of  a  colliery 
where  the  well-known 
and  useful  "  Marsaut  " 
lamp  is  in  use,  the 
apparatus  would  take 
the  following  form. 
The  lamp  E  is  surround- 
ed by  two  circular  rings 
of  iron  tubing  n  and  b, 
connected  to  the  supply 
tube  c,  as  shewn,  with 
a  distributing   valve  at 

iiiimniiiimi  5  ^l^Zf:^ 

ed  with  a  number  of  holes  about  Jth  inch  diameter,  pointing 
towards  the  centre.  A  blowin?  fan  is  used,  with  two  inlets  one 
of  which  is  connected  to  the  gas  main,  and  the  other  is  open 
to  the  atmosphere.  When  lami>s  are  being  tested,  the  fan  is 
kept  runnins,  (the  admission  of  gas  being  closed),  so  that  the 
air  may  issue  from  the  holes  in  either  ring  at  a  speed  of  about 
•500  feet  per  minute.  The  lamp  to  be  tested  is  lighted  and 
placed  between  the  rings  a  and  h,  as  shewn  in  the  figure,  and 
the  gas  turned  on,  until  an  explosive  mixture  of  gas  and  air 
is  formed  in  the  fan  ;  the  current  of  air  is  then  turned  by 
mean~  of  the  valve  d  alternately  into  the  upper  and  lower  rings, 
and,  finally,  by  holding  the  valve  din  the  middle  position  into 
both  rings  simultaneously.  The  test  appears  to  be  a  very 
trying  one,  and  it  is  improbable  that  an  imperfect  lamp  could 
escape  detection. 

A  committee  is  now  enquiring  into  the  practical  merits  of 
the  scheme  for  the  construction  of  a  toll  free  canal  to  connect 
Birmingham  with  the  Thames,  Severn,  Mersey,  Trent  and 
Aire  navigable  rivers.  The  scheme  is  in  an  incipient  state  at 
present,  but  it  is  hoped  that  an  influential  committee  will  be 
appointed  to  confer  with  the  various  local  authorities  and  the 
Government  upon  the  question.  It  is  suggested  that  the  exist- 
ing canals  should  be  extended  to  a  minimum  width  of  60  feet 
and  depth  of  11  feet,  such  a  navigable  channel  would  carry 
vessels  of  300  tons  burden,  and  the  estimated  cost  will  pro- 
bably reach  several  millions  of  pounds.  It  is  hoped  that  the 
Government  will  be  able  to  give  the  requisite  powers  to  the 
local  authorities  for  the  purchase  of  the  existing  canals,  and 
aid  them  with  the  use  of  a  considerale  proportion  (if  not  all) 
of  the  necessary  funds.  Free  transport  on  canals  is  as  essen- 
tial to  the  general  welfare  as  free  transport  on  highways. 

The  Hasard  Collieries  (Belgium)  were  sunk  in  1842  by  M. 
d'Andrimont.  The  output  in  1886  was  232,742  tons,  961 
men  bein2  employed  in  the  mine  and  273  at  bank.  A  notably 
feature  of  these  collieries  is  the  use  of  Plom  and  d'Andrimont's 
new  system  of  working.  By  this  system  the  coal  is  neither 
"kirved"  nor  "nicked."  After  the  shot  hole  (about  1^  inch 
in  diameter)  is  bored  about  4  feet  into  the  middle  of  the  coal 
seam  in  the  ordinary  manner  by  a  machine  drill,  the  "  Excava- 
tor" is  introduced  and  rotated  by  means  of  a  ratchet  brace, 
until  a  large  chamber  is  formed  at  the  far  end  of  the  hole. 
The  excavator  consists  of  a  hollow  tube  containing  a  long 
screw  carrying  a  pair  of  blades  at  one  end,  and  is  so  arranged 
that  the  blades  can  be  forced  outwards.  The  coal  is  reduced 
to  powder  by  the  action  of  the  blades,  and  is  removed  from 
the  hole  by  the  screw.  When  the  chamber  is  say  a  foot  in 
diameter,  it  is  charged  by  means  of  a  copper  tube  ha\'ing 
longitudinal  slits  facing  into  the  chamber.  The  hole  is 
stemmed  by  a  wooden  plug  passing  through   and  closing  the 
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hole  at  the  axis  of  the  chamber,  and  the  outer  end  of  tlie  hole 
is  filled  with  clay.  The  system  atfords  several  advantages : 
The  danger  is  avoided  of  the  men  bein^  injured  when  under 
«uttins;  or  kirving  the  coal,  or  in  steniniing  whicii  is  done  upon 
the  wooden  plug,  and  not  upon  the  powder.  The  cost  of 
working  is  reduced  from  10  to  50  per  cent,  according  to 
circumstances,  and  the  headings  are  driven  with  great  rapidity. 
The  gases  produced  by  the  ignition  of  the  power  do  not  aft'ect 
the  roof  or  thill,  and  less  timber  is  required.  The  produce  of 
large  coal  is  largely  increased;  this  is  due  to  the  absence  of 
kirving  and  nicking  ;  but  the  chief  cause  is  the  special  form  of 
the  shot  hole,  which  does  not  break  the  coal  in  the  ordinary 
manner,  but  it  is  detached  and  moved  forward  a  few  inches 
in  large  blocks.  About  60,000  tons  per  annum  are  produced 
by  the  use  of  this  system  at  the  Hasard  Collieries  in  seams 
Tarying  from  2  feet  to  t  feet  in  thickness.  The  inventors  have 
tried  tlie  system  with  some  success  in  the  North  of  England 
And  Lancashire,  The  output  per  workman  being  in  some 
cases  increased  about  66  per  cent. 

The  North  of  England,  Midland  and  South  Wales  Minir^ 
Institutes  have  recently  appointed  a  joint  committee  to  ex- 
periment upon  the  various  systems  of  mechanical  ventilators 
oaed  in  mines  with  the  view  of  determining  their  relative 
efficiencies.  Their  programme  of  experiments  is  a  most  search- 
ing one,  and  their  report  will  probably  decide  the  question  so 
frequently  asked  and  never  definitely  answered — What  is 
the  best  ventilating  fan  for  my  colliery  1  The  formation  of 
this  committee  was  initiated  by  the  North  of  England  fn- 
lititute,  whose  members  are  to  be  congratulated  for  their 
energy  in  taking  such  a  step,  as  it  will  tend  to  bring  the  three 
institutes  into  closer   connection. 


^hc  (iiucttcs. 


PUBLIC  WORKS  DEPARTMENT. 

Madras,  September  18,  1888. 

Colonel  J.  O.  Hasted,  K.E.,  Chief  Engineer,  Ist  class,  is  granted 
special  leave  for  six  months,  with  effect  from  12th  October  1888 
•r  date  of  embarkation  from  Bombay. 

Mr.  J.  W.  Rundall,  Superintending  Engineer,  1st  class,  is 
<,Tante<l  special  leave  for  six  months  from  1st  October  1888  or  date 
(•f  departure. 

Colonel  H.  R.  Mea<l,  h.e.,  to  act  as  Chief  Engineer  and  Secre- 
tary to  Govenmient,  Public  Works  Department,  during  the  ab- 
■ence  of  Colouel  Hasted,  r.e.,  on  leave,  with  the  temporary  rank 
•f  Chief  Engineer,  1st  class. 

Mr.  G  T.  Walch  to  act  as  Chief  Engineer  for  Irrigation  and 
Joint  Secretary  to  Government,  Public  Works  Department,  Irri- 
gation Branch,  vice  Colouel  Mead,  B.E.,  with  the  temporary  rank 
of  Cliiff  Engineer,  2nd  class. 

N.-W.  P.  and  Oudh,   September  22, 1888. 

Irrigation   Branch. 

His  Honor  the  Lieutenant-Governor,  North-Westem  Provinces, 
and  Chief  Commissioner,  Oudh,  is  pleased  to  order  the  following 
promotions  and  reversions,  with  effect  from  the  dates  specified  : — 

Mr.  A.  H.  Barron,  from  Executive  Engineer,  1st  grade,  sub. 
pro  tern.,  to  Executive  Engineer,  Ist  grade,  permanent  rank, 
consequent  on  the  retirement  of  Lieutenat-Colonel  Ross,  r.e., 
with  effect  from  2nd  July  1888. 

Mr.  W.  J.  Wilson,  from  Executive  Engineer,  2nd  grade,  sub. 
pro  tern.,  to  Executive  Engineer,  .3rd  grade,  permanent  rank,  con 
serpient  on  the  retirement  of  Lieutenant-Colonel  Ross,  r.e., 
with  effect  from  2nd  July  1888. 

Mr.  A.  C.  Evans,    from    Executive   Engineer,    3rd  grade,  sub. 
ytrr,    ir-„i     to    Executive    Engineer,   4th  grade,    permanent  rank, 
■    on  the   retirement   of  Lieutenant-Colonel   Ross,    R.B , 
t  from  2nd  July  1888. 

Mr.  J.  H.  A.  Ivens,  from  Executive    Engineer,  4th  grade,  sub. 
r)  •-  trrn.,  to    Executive    Engineer,    4th    grade,    temporary    rank, 
i|uent  on    the   retirement   of  Lieutenant-Colonel    Ross,    re, 
with  effect  from  2nd  Jnly  188a 

Mr.  A.  M  Pagan,  from  Executive  Engineer,  4th  grade,  tempo- 
rary rank,  to  Assistant  Engineer,  1st  grade,  permanent  rank,  con- 
«e<juent  on  the  retirement  of  Lieutenant-Colonel  Ross,  r.e.,  with 
effect  from  2nd  July  1888. 

Mr.  A.  M.  Fagan,  from  Assistant  Elngineer,  1st  grade,  to   Exe- 


cutive   Engineer,  4th   grade,    teniporarv    rank,  vic«  Mr.  Franckenr 
granted  furlough,  with  effect  from  7th  !luly  1888. 

Mr.  W.  B.  Gordon,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  vic»  Mr.  Mackenzie, 
grante<l  furlough,  with  effect  from  7th  July  1888. 

Mr.  M.  Nethersole,  from  Assistant  Engineer,  1st  grade,  to  E.\ecu- 
tive  Engineer,  4tli  grade,  temporary  rank,  rice  Mr.  Grant,  granted 
furlough,   with  effect  frani  8th  July  1888. 

Mr.  H.  J.  Strickland,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  temporary  rank,  vice  Mr.  Beresford, 
promoted  to  Suiierintending  Engineer,  3rd  class,  temporary  rank, 
with  effect  from  25th  July  1888. 

This  cancels  Irrigation  Branch  Notification  dated  26th  July, 
1888. 

Mr.   J.  A.  Cones,    temporary    Executive   Engineer,   4th   grade, 
Annpahahr  Division,  Ganges  Canal,  is  appointed  to  the    charge  of, 
the  Anu))shalir  Division,  Ganges  Canal,  during  the  absence  of  Mr. 
W.  P.   Richardson,   Executive   Engineer,   on   privilege   leave,   or 
until  further  orders. 

Mahomed  Elahi  Baksh,  Khan  Sahib,  Honorary  Assistant  Engi- 
neer, 1st  grade,  is  transferred  from  the  Agra  Canal  to  the  Betwa 
Canal  Division. 

Mr.  C.  G.  Palmer,  Executive  Engineer,  2nd  grade,  on  return 
from  privilege  leave,  received  charge  of  the  Agra  Canal  Division 
from  Mr.  C.  Hill,  Executive  Engineer,  on  the  forenoon  of  the 
4th  September  1888. 

Buildings  and  Roads  Branch. 

Mr.  A.  R.  Sutherland,  Assistant  Engineer,  1st  grade,  is,  on 
return  from  furlough,  posted  to  the  Moradadad  District  as  District 
Engineer. 

India,  September  22,  1888. 

His  E.xoellency  the  Governor-General  in  Council  having 
sanctioned  a  Survey  to  be  undertaken  of  a  line  of  Railway  from 
Ranaghat  to  Gya,  is  pleased  to  place  the  same  under  the  control 
of  the  Government  of  Bengal,  and  to  appoint  Mr.  J.  Ramsay, 
Superintending  Engineer,  3rd  class,  sub.  pro  tern.,  to  be 
Engineer-iii-Chief  of  the  project.  The  project  will  be  known  as 
the  Western  Bengal  Railway  Survey. 

Lieutenant  J.  E.  Capper,  r.e..  Assistant  Engineer,  1st 
grade,  (^entral  Provinces,  is  on  return  from  furlough  posted  to 
Burma,  Provincial  Establishment.  This  cancels  Public  Works 
Notification  dated  16th  April,  1888. 

Bengal,  September  26, 1888. 

Mr.  J.  S.  L.  Long,  Assistant  Engineer,  i)assed  the  Lower  Stan- 
dard Examination  in  Hindustani  on  the  4th  April  1887. 

Mr.  .T.  S.  L.  Long,  Assistant  Engineer,  passed  the  Depart- 
mental Standard  Examination  in  Hindustani  on  the  22nd  October 
1887. 

The  Lieutenant-Governor  is  pleased  to  make  the  following  pro- 
motions in  the  Engineer  Establishment  with  effect  from  the  dates 
specified  : — 

Mr.  G.  L.  Searight,  from  Assistant  Engineer,  2nd  grade,  to 
Assistant  Engineer,  1st  grade,  sxib.  pro  tam.,  with  effect  from  7th 
June  1888. 

Rai  Annoda  Prosad  Sarkar  Sahib,  from  Assistant  Engineer 
2nd  grade,  to  Assistant  Engineer,  Ist  grade,  sub.  pro  tem.,  with, 
effect  from  7th  June  1888. 

Rai  Rakhal  Dass  Chatterjee  Sahib,  from  Assistant  Engineer, 
Ist  grade,  to  Executive  Engineer,  4th  grade,  temporary  rank,  with 
effect  from  11th  July  1888. 

Rai  Madhub  Chunder  Roy  Bahadur,  from  Executive  Engineer,, 
2nd  grade,  to  Executive  Engineer,  1st  grade,  sub.  pro  tem.,  with 
effect  from  25tli  July  1888. 

Mr.  J.  D.  Davies,  from  Executive  Engineer,  3rd  grade,  to  Exe- 
cutive Engineer,  2nd  grade,  sub.  pro  tem ,  with  effect  from  25th 
July  1888. 

Mr.  W.  P.  Milne,  from  Executive  Engineer,  4th  grade,  to  Exe- 
cutive Engineer,  3rd  grade,  sub.  pro  tem.,  with  effect  from  25th 
July  1888. 

Rai  Prosnno  Coomar  Duneary  Sahib,  from  Executive  Engineer, 
4th  trrade  (temporary  rank),  to  Executive  Engineer,  4th  grade, 
sub.  pro  tem.,  with  effect  from  25th  July  1888. 

Irrigation  Branch. 

Mr.  W.  A.  Inglis,  Executive  Engineer,  in  charge  of  the  Arrah 
Division,  is  granted  privilege  leave  for  three  months,  with  effect 
from  the  10th  proximo,  or  such  subsequent  date  as  he  may  avail 
himself  of  it. 

Mr.  T.  M.  L.  Thompson,  Executive  Engineer,  Northern  Drain- 
age and  Embankment  Division,  having  returned  to  duty  on  the 
forenoon  of  the  16th  instant,  the  unex{)ired  portion  of  tl»e  three 
months'  privilege  leave  granlied  to  him  is  cancelled. 
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Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Revenue 
and  Agricultural  Department : — • 

The  15th  September  1888. 

140  of  'Sy. — William  Dent  I'liestman  and  Samuel  Priestman, 
Eneineers,  of  Holdernesa  Foundry,  Hull,  in  the  County 
of  York,  England.  ^Fo/'  improvements  in  the  construc- 
tion and  vorking  of  hydro  arhuretted  air  Engines  and 
in  apparatus  opplicahle  thereto. 
83  of  '88.— Samuel  Cleland  Davidson  of  Belfast  Ireland,  Merchant. 
—For  improvemenin  in  stoves  or  air-heating  apparatus. 

'83.— Alfred  Horatio  Bell  Sharpe  of  Lincoln,  in  the  County 
of  Lincoln,  England,  Engineer. — For  improvements  in 
tea  drying  machines. 

'88.— Josepii  Carter  Oakman  of  Sydney,  in  the  Colony  of 
New  South  Wales. — For  an  improved  combined  railway 
Buffer  and  automatic  Coupling. 

'88. — William  Berthold  Ihne  of  Liverpool,  England,  Mer- 
chant. — For  improvements  in  laddera. 

'88.— I'eVcy  Carlyle  Gilchrist  of  Palace  Chambers,  Westmins- 
ter, England,  Metallurgist  —For  \  improvements  in  the 
manufacture  oj iron  and  steel.  V 

Specifications  of  the  undermentioned  inventions  have 
been  filed,  under  tlie  provisions  of  Act  V.  of  1888,  in  the 
OflSee  of  the  Secretary  to  the  Government  of  India  in  the 
Revenue  and  Agricultural  Department  : —  \ 

4  of  '88. — Conrad  Herzog  of  London,  Englaufl,  Civil  Engineer. — 
For  improvements  in  apparatus  for  carhuretting  air 
and  enriching  gas. 

23  of    'Sf. — William      Blizard      Williamson      and     Ceorge     Henry 

Williamson,  trading  as  Williamson  and. Sons  of  Provi- 
dence Works,  in  the  City  of  Worcestei-,  England, 
Manufacturers. — For  improvements  in  metallic  boxes 
or  cases  for  storing  articles  of  food,  tobacco,  muff,  and 
paint,  and  for  other  like  purposes.  * 

24  Cf    'gg.— William      Blizard    Williamson      and    ,Gej>ige      Henry 

Williamson,  trading  as  Williamson  ancT^ons  of  Provi- 
dence Works,  in  the  City  of  WorcestcJr,  England, 
Manufacturei's.  —For  improvements  in  metallic  boxes 
or  cases  for  storinq  articles  of  food,  tobacco,  snuff,  and 
paint,    and  for  other  like  purposes.  ■ 
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RECENT  ENOLLSH  PATENTS., 
CoNDENSEBS.— ^.  Burrkhanll  <fc  F.  J.  Weiss,  Masel,  Switzerland.— 
The  inventors  here  introduce  an  improved  arrangement  of  a  surface 
condenser  and  its  pumps  for  use  in  connection  with  a  marine  engine. 
The  accompanying  figure  illustrates  an  installation  arranged  according 
to  the  present  invention.  The  exhaust  steam  enters  the  condenser  B 
at  A.  The  cold  water  pump  K  draws  water  from  the  outside  through 
the  pipes  A'  B>,  and  forces  it  through  C  D'  into  the  upper  part  of 
the  sei'ies  of  cooling  pipes  of  the  condenser.  The  pistes  P'  cause  the 
water  to  flow  in  the  opposite  direction  to  the  steam.  The  water  leaves 
the  condenser  near  the  bottom  and  returns  to  the  outside  again 
through  F".  The  pipe  F  is  open  at  the  top  and  serves  to  remove  the 
air  from  the  cooling  pipes.  The  feed  pump  S  draws  the  condensed 
steam  through  G   and    forces    it   through   H'  into  the  boilers  together 


with  the  sea  water,  which  is  allowed  to  enter  the  condenser  through 
H  J  to  made  up  for  loss  of  water  and  steam.  The  dry  vacuum  pump 
L  draws  air  through  L'  from  the  condenser,  and  forces  it  into  the 
atmosphere  at  N.  'I'his  arrangement  may  be  adapted  fur  use  as  an 
injection  condenser  by  certain  alterations.  The  sucking  conduit  of  tlie 
cold  water  pump  K  must  Ije  connected  with  the  lower  part  of  the 
condenser  and  the  forcing  conduit  with  the  outsiile  by  turning  both 
the  cocks  C  and  D  througli  a  ijuarti-r  revolution  to  tlie  right  ;  the  cock 
H  must  be  opened,  and  K  and  F  closed.  Injection  water  will  be  drawn 
into  the  condenssr  through  the  pipe  .J,  and  will  Ho*  down  over  the 
plates  P,  and  will  be  drawn  off  through  the  pipes  M  B'  by  the  pump 
k.  The  pumps  L  and  S  continue  to  work  as  before.  Two  claims  are 
intKle  for  this  combination  of  condenser  and  pumps,  which  may  be 
•employed  on  either  the  surface  or  injection  condensation  system. 
No.  18018.     Descmbcr  Slat,  1887. 


ADVEI^TISEIVTENTS. 


NOTICE. 

WANTED  a  District  Engineer  for  the  District  Board  of 
Chittagong,  on  a  salary  of  Rs.  200,  rising  by  Rs.  25 
annual  increment  to  Rs.  300  per  month  for  approved  work, 
with  fi.xed  daily  allowance,  Rs.  4  per  diem,  and  mileage  at 
the  rates  for  a  second  class  officer  when  out  on  duty.  Candi- 
dates must  possess  qualification  as  prescribed  by  Government 
and  published  in  the  Calcutta  Gazette  of  the  16th  March 
1887,  IB,  pase  79. 

Applications,  with  copies  of  testimonials  and  medical 
certificates  of  fitness  for  out-door  duties,  should  be  submitted 
to  the  undersigned  before  30th  November  next,  as  prescribed 
in  Rule  11  of  the  part  quoted.  • 

A.  HANSON, 

Chairman, 

District  Board. 
Chittagong,  District  Board's  Office  i\ 

September  19,^9,.  .     .  .  J    .-r 

NOTICE. 

TENDERS  are  invited  for  the  erection  of  the 
following  works  at  the  Calcutta  Medical 
College.  Forms  of  the  tender  and  all  information 
connected  with  the  works  can  be  obtained  at  the 
office  of  the  Superintendent  of  Works,  Writers' 
Buildings. 


N^A'  M  E  S     0  P  AV  O  R  K  s. 


Date  on  wliich 

tendei-s  will  be 

opened. 


Police  Dead  House 

Servants'  Quarters,  Medical  College 

Latrines 

Servants'  Quarters ;  Eden  Hospital 

Kitchens  and  Godovvns 

Stables  and  Coach  house     . . . 

Cow  Sheds 

Laundry 


5tli  October. 

5th 

5th 

6th 

6tli 

6tli 

6th 

6th 


(194) 


G.  F.  E.  S.  NEILL, 

Lieut. -CoL.,  M.S.C., 
Superinte7ident  of  'Works, 


WANTED. 

TTHE  Municipality  of  Sukkur,  require  an  En- 
gineer to  supervise  Drainage  works  costing 
Rs.  70,000 

None  without  experience  need  apply. 

The  engagement  will  commence  at  once  and 
will  not  exceed  six  months  in  duration. 

J.    G.    SINGLE, 

M.  Inst.  C.  E., 
Chairman,  Drainage  Committee, 

S.  M    C. 

Sukkur;  September  lith  1888. 
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ROOMS    WITH    BOARD, 

BY  DAy  OR  MOjYTH. 

46,    W  E  L  L  E  S  L  E  Y    STREET, 

CORNER  OF  PARK  STREET. 
CALCUTTA. 

AN  Enrjineer,  18  years'  oxperionco  on  Canal  and 
Railway  Construction — the  last  6  of  which 
he  has  been  engaged  on  one  of  the  largest  Bridges 
in  India — will  be  disengaged  about  the  15th  Sep- 
tember.    Highest  references  and  Testimonials. 
Address — ^Enoin  err, 

c/o  "W.  Radford,  Esq., 

Dehree-07i-Sone. 

Notice. 

TO  CONTRACTORS  ANO  OTHERS. 


For  sale  at  the  S- 


M.  Railway  Company  Stores 
at  Eubli. 


10  Portable  Engines,  10  H.-P. 

2  Portable  En^es,  12  H.-P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  : — 

5  eight-inch  Centrifugal  Pumps,  "  inyincible." 

4  seven-inch  Centrifugal  Pumps,  "invincible." 

18  six-inch  Centrifugal  Pumps,  "  Invincible." 

4  four-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-and-a-half-ioch  Contractors'  Pump. 

1  eight-and-B-quarter-inch  Contractors    Pump. 

1  two-and-a-half-inch  Contractors'  Pump. 
The  Portable  Kngines  and  Pumps   have  all  been  in   use,   but  they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,    S.    M.  Railway,    Dharwar,  is  pre- 
pared to  receive  offers  for  any  of  the  above. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  Agent  and  Chief  Engineer. 
(173)  S.  M.  Railway,  Dhanoar. 

GRMT  WEISTSRN  HOTISL, 

[29]  BOMBAY. 


MACHINERY 

CYLINDER 

ENGINE 


SPINDLE 

K.VrCHING 

LUBRICATING 


OIU  „ 

Stocks  of  all  descriptions  always  in  hand.  Contiacts  at  reduced  rates. 
(134)  KER    DODS    &   Co.,  81,  Clive  Street. 


E.   T.    C.   BL^ND 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNE  &  CO., 

40,    STIl.A.3\rr>. 


(fc7) 


NOW  RE.\DV. 

TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

Scantlings,  Eolled  Iron  Beams,  "Water  Velocities 

FOR  ENGINEERS  ANO  ESTIMATORS, 

BY   I.  K     HILTON,  MKM.   INST.  C.E. 

A  haady  book  with  Litho-diagranu  for  nstimating  and  designing  rapidly. 

Ciath  hfiund  /triee  He.  i-S 

AH.  F>UBLISHINa  BIOHTS  RESERVED. 

To  br  obtained   of— 

"W.  BALL  &  Oo-  Govt.  Ppinters  and  Publishers, 
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SITUATION  WANTED 

'DY  the  undersigned.  Ha.s  worked  on  the  State 
-»-'  Railway  Surveys  and  on  the  Permanent 
Way.  Holds  an  Overseer's  Certificate  from  the 
Madras  Engineering  College  and  ha.s  Testimonials 
Address— Henry  W.  WOODS, 
No.  10  Kolanda  Street,  Park  Toivn,  Madras 

(>85) 
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RANSOMES,  SIMS  &  JEFFERIES,  Ld. 


5 
IPSWICH  &  LONDON 


ENGINES  and  BOILERS— Portable,  Vertical,  Serai-Fixed  and  Stationary. 


Mining  Machinery,  Pumps,  Sa^w  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 


flCTAVlIS  STEEL  4  Co,,  Apnts,  CaUta. 


ENGINES  &  MACHINES  IN  STOCK. 


(155) 


A    GREAT    WANT   SUPPLIED 


§  t 

®  J3 1: 

5f  ■"  OS 


Km 


/■V'RADe       M/\RK/^\ 

Kegi»tered  14th  October  1878. 

CYLINDER  OIL. 

TTTEKEB,  MOBEISOK  &  Oo.,  Calcutta, 

5o?e  Agents  for  Bengal. 


2  <» 

O 

g  s 


opcp 
do  00 

a-- 

]  : 


8TDNEYS  PATOrr 
SILENT  SELFOILINC  PUNKAU  WHEEL 

HORIZONTAL  VERTICAL 


re 


THOMSON  &  MYLNE'S 

FATEITT  SUaABCAlTE    MILLS- 
Fop  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHKEA,   E.  I.    RAILWAY; 

OP  6,  Commercial  Buildings,  Calcutta. 

(103) 


BEST  MIRZAPUR  STONE. 

The   Mirzapur  Stone  and   Trading  Co.,    Cut-Stone  Contractors  and  Quarryme 
Mirsapnr,  can  supi)ly — 

Flagging  ..  ..     Roofing. 

Pillar  Bases  . .  . .  . .     Coping. 

And  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 


ri58) 


LYALL,    MARSHALL  &  CO., 
4,  CUve  Ghat  Street,  Calcutta. 
Depot — Sulkea,  Calcutta. 


These  wheels  »re  Voiseiess  and  «elf.lubri<-atini{,  do  not  drop  oil  or  allow  the 
rope  to  t)«  pulled  off  them,  are  easily  fixed  in  any  position,  answer  equally  well  as 
Ycrtical  or  Uorizontal  wheels,  and  run  perfectly  for  years  without  attention. 


(■54) 


Sole  Aerents  for  Madras  :— 

SPENCER  &  Co.,  Mount  Road,  Madras. 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer^ 
Propribtob. 


(108) 
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BURRAKUR    IRON    WORKS, 

C&St-irOQ  Socket  Pip«>8,  of  ordinary  dimensions,  coated    with   Dr.    Angus    Sraith'j   solution,    and 

tested  up  to  a  pressure  of  -50  feet  of  water 
CftSt-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  dri  led  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
C&St-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings   of    ordinary     dimensions  coated     with 

Dr.  Augus  Smith's  solution  from 
Oast-iron  Fire-bars,  Floor-plates,  Plain  ColuranR,  Ac,  from-... 
dast-iron  Railway  Ohairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    railinf;s,  gates,  spiral  staiwjases,  porticos,  brackets,  arch-fillings, 

itc,  in  great  variety 
Cast-iron     Rammers,    Road    Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water 

Axle-boxes,    parts   of  machinery   and    other  castings  of  any  description 


Pipes, 


Rs.  4-4  per  cwt. 

5-12 

,,     7-0      „    upwards. 
It     <J-0      ,,         „ 
„     3-8      „ 

At  cheapest  rates. 


Water  lifu 
Ploughs 


from  Rs.   35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.   3 


At  cheapest  rates. 
45-0  per  ton. 
42-8      „ 
40-0      „ 


Seinarks. — Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  Ix-  aiiilrcswed  to  the  .Sri'ERiXTKNDENT  froni  whom  any  further  particulars  can  be  ascertained. 


(181) 


THE  INDIA  RUBBER,  GUTTA  PEHCHA,  &  TELEGRAPH  WORKS  Co.,  Ld., 


GO"VEIi^3VIBT»rT 


COIVTR-A-CTORS, 


MANUfACTUKERS  OF 

VULCANIZED     INDIA     RUBBER 

VALVES,  SHEET,  BTJFFER.S,  SPRINGS,  WASHERS,  WHEEL  TYKES,  CORD,  TUBING  &  DOOR  &  CARRIAGE  MATS. 

INDJA    RUBBER    AND     CANVAS    SUC  HON    AIMD    DELIVERY    HOSE. 

ASBESTOS   PACKING,   MILL   BOARD,    AND   WASHERS, 

India  Rubber  and  Canvas  Steam  Packing— Round,  Square,  and  Sheet, 
VULCANIZED     MACHINE     BELTING,     EBONITE    APPLIANCES. 

WATERPROOF    GARMENTS    AND    FABRICS. 

Air  and  Water  Beds,  Cusbioas,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 
"WOEKS  — SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTA   BRANCH: 12,    GOVKRNMBNT    PLACK,    KAST 

GODOWNS:— DACRE'S  LANE. 
(168)  Telegraphic  Address— "  SILVERGRAY,"    CALCUTTA. 

COMMERCIAL     UNION     ASSURANCE     CO.,     LD. 

Extracts  from  the  Twenty-sixth  Annual  Report  viz.  for  the  year  1  887. 


FIRE  UEIMRTMEKT. 

Premiums  after  deducting 
Re-insurances  ...     £769,265 

£  19,612 


Interest 

Losses  after  dednctfaig  fie- 
insurancea  .. 


£443,587    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Re-insurances,     £  79,229    0    0 


£175,118 
£    8,294 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Reinsurances 

Interest 

Losses  after  deducting  Re- 
insurances 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


0  e 

0    0 


£138,365    0    0 


£  18,545    0    0 


Tlie  Life  Fund  was  increased  during  the  year  by  ^665,618  and  now  amounts  to  eSl,070,064;. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  .Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  {over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  abtoluU  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,61.3,059. 


(39) 


C.    H.   OG BOURNE,    Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

F£?.e:£:    Fitoivi:    .<3Li:>xjt.Ti:52,j3LTio3W. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections : — 
J.   H.   Apjoiin,   Es(i.,   Supprintending  Eiiuiiifer,    Kidderporn   Dock   Works,    says  :  — 
"  Mr.  MoKennie'a  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only   §rds 

of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  (juality." 
Paul  Dk.joux,  E.sq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 

"  It  is  the  Vjest  (Jhooting  Lime  imported  into  Calcutta." 
James  Kihber,  Esq.,  M.I.O.  E.,  EnginKer  to  the  Corporation  of  Oaloutta,  says  : — 

"  It  has  been  for  long  past  and  is  now  invariably  uaed  in  all  works,  particularly  drainage  works.     I  have  much   pleasure    in   certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 
0.   A.   Mills,  Ehq.,  Executive  Engineer,  P.    \V    D.,  2nd  Calcutta  Division,  says  : — 
The  Ghooting    Lime   manufactured   by  Messrs.   Burn  &  Co.  is   better   than   any  that  can  be   purchased  in  Calcutta.     I  have  useil  it  in 
the  construction  of  many  public  buildings  and  have   been  thoroughly  satislied  with  it." 

Zr.B.— Oxir  Llmo  was  usel  th,rousr}iout  all  tlie  River  'Wor^  of  the  Oalcutta  Fort  Commissioners. 


(179) 


7,  Hastinffs  Street,  or  Kanep gunge. 
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The  Office  of  Fublication  of  Inlrtan  ffnginerting  is  at  the  "  Star 
Pkess,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communieoitions  hearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spenc^s  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Quarterly. 

Es.  4 


iSerms  of  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  Es.  12     ...     Rs.  7 

Specimen  copy — Free;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 
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DiBBLEE.— At  Calcutta,   F.  L.  Dibblee,   m.i.c.b.,  Executive  En- 
gineer, P.  W.  D.,  aged  51  years. 


RAILWAYS  AND  RED  TAPE. 
"  /  certify  that  the  expenditure  charged  in  this  biU 
could  not,  with  due  regard  to  the  interests  of  the  public 
service,  be  avoided.  I  have  satisfied  myself  that  the 
charges  entered  in  this  bill  have  been  really  paid. 
Vouchers  for  all  ekarges  for  service  postage  laJbds  and 
State  telegrams,  and  for  all  other  charges  above  Rupees  10 
in  amount,  are  attached  to  the  biU.  I  have,  as  far  as 
possible,  obtained  vouchers  for  other  sums  less  than 
Rupees  10,  and  am  personally  responsible  that  they 
have  been  so  defaced  that  they  cannot  be  used  again." 

For  the  benefit  of  those  readers  who  are  not  acquaint- 
ed with  the  elegant  form  of  certificate  given  above,  we 
may  explain  that  it  is  the  certificate  attached  to  the  foot 
of  the  Contingent  Bill  on  some  at  least  of  the  State 
Railways. 

Nor  is  this  all.  One  would  suppose  that  such  a  com- 
prehensive form  of  certificate  would  in  itself  be  enough, 
but  the  demon  of  red  tape  is  not  to  be  appeased  by  mere 
verbosity  however  exuberant,  he  must  have  routine  as 
well.  Consequently  the  contingent  bills  of  all  officers 
are  collected  by  the  heads  of  departments,  countersigned 
by  them,  and  sent  together  with  their  own,  to  be  again 
countersigned  by  the  Manager  of  the  Railway,  and  so  to 
the  Examiner  of  Accounts.  We  believe  that  even  the 
Director  of  the  N.  W.  S.  Railway,  an  official  drawing 
Rs.  2,500  per  mensem,  is  supposed  to  spend  part  of  his 
time  countersigning  those  precious  documents. 

And  all  this  for  a  trifling  expenditure,  which,  as  it 
almost  entirely  consists  of  payments  for  service  postage 
labels  and  State  telegrams,  is  purely  nominal  and  goes 
back  into  the  pockets  of  Government. 

This  is  a  matter  trifling  in  itself,  but  which  well 
illustrates  the  utter  want  of  commonsense  which  charac- 
terises the  management  of  Government  departments 
in  general,  and  is  most  pernicious  in  those,  which  like 
State  Railways,  are  supposed  to  be  conducted  on  "commer- 
cial principles." 

Observe  firstly  the  inutility  of  the  form  itself.  Why 
certify  that  the  charges  have  been  "  really  paid "  when 
the  vouchers  have  to  be  attached  ?  Why  certify  that 
vouchers  are  attached  when  it  is  a  matter  of  fact,  and 
not  of  trust,  that  they  are  ?  Why  certify  that  they  have 
been  defaced,  when  that  is  again  a  self-evident  proposi- 
tion. 

Supposing  even  that  there  were  nothing  ridiculous  in 
the  mere  form  of  words,  it  surely  might  occur  to  an 
Examiner  of  Accounts,  that  the  whole  idea  is  absurd. 
The  more  elaborate  the  certificate,  and  the  greater  the 
number  of  signatures  with  which  the  document  is  be- 
plastered,  the  less  the  attention  paid  to  them ;  the  less  in 
fact  can  be  paid  on  account  of  the  waste  of  time  in  multi- 
plying unnecessary  documents  and  signatures. 

Fancy  the  Manager  of  a  State  Railway  having  nothing 
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better  to  do,   than    to  countersign  the  contingent  bills  of 
all  officers  on  the  line.  , 

We  have  read  somewhere  of  a  man  who  laid  a  bet 
»nd  won  it,  that  he  would  get  an  official  to  sign  a  copy 
of  the  Lord's  Prayer.  The  document  was  duly  \sTitten 
out,  giving  it  an  official  aspect,  and  having  been  intro- 
duced into  a  pile  of  papers  for  signature,  passed  without 
question. 

It  would  be  incredible,  were  it  not  instanced  every  day, 
how  the  gnat  is  strained  at,  with  the  inevitable  result  of 
swallowing  the  camel.  Here  is  a  most  elaborate  con- 
science trap,  so  elaborate  as  to  miss  its  effect,  which,  in- 
volving a  purely  book  expenditure  of  a  very  few  rupees, 
is  first  signed  by  an  officer  who  has  the  power  of  wasting 
thousands  without  possible  detection.  This  is  not  enough, 
it  must  go  to  a  higher,  who  can  really  certify  to  nothing, 
his  signature  is  purely  formal  and  worthless.  If  he  signs 
it  himself,  he  is  wasting  time  which  would  be  much  better 
employed.  If  it  is  signed  by  an  irresponsible  assistant, 
it  is  meaningless  ;  for  the  assistant  will  generally  be  of  a 
lower  grade  than  the  original  signatory,  and  may  be  in 
some  cases  simply  a  native  assistant  kept  in  that  post 
because  he  cannot  be  utilised  in  any  other.  And  after 
all  this  signing,  it  goes  to  the  department  whose  sole 
duty  it  is  to  examine  such  documents,  and  to  whom  it 
might  just  as  well  have  gone  in  the  first  instance. 

The  Government  of  India  try  cheeseparing  on  the 
salaries  of  unfortunate  subordinates  because  the  cost  of 
management  is  excessive.  Let  them  try  the  effect  of  a 
little  commonsense  and  reduce  their  clerical  establish- 
ments by  one  half,  giving  up  useless  forms  and  procedures 
and  the  compilation  of  tons  of  returns  which  are  never 
used,  and  which,  when  required,  would  be  found  unreliable 
from  the  lack  of  sense  with  which  they  are  compiled. 
Figures  thrown  together  anyhow,  without  a  mind  to 
direct  and  assist  them,  do  not  constitute  statistics ;  nor 
do  documents  of  the  nature  of  our  sample,  make  account 
keeping,  or  constitute  any  check  whatever. 

The  present  Director-General  of  Railways  is  credited 
with  being  an  officer  of  broad  views,  and  he  certainly 
has  the  advantage  of  an  exceptional  experience  both  on 
the  executive  and  financial  side  of  the  question.  Let  us 
hope  he  will  direct  some  of  his  energy  towards  pruning, 
not  the  salaries  of  subordinates,  but  the  extravagances 
of  the  department  in  the  mania  for  returns  and  signa- 
tures. 


THE  MADRAS  CANALS. 
It  is  possible  to  be  severely  practical,  when  reviewing 
such  ineptitudes  in  print  as  the  Irrigational  Review  for 
last  year,  lately  put  forth  by  the  Madras  Public 
Works  Department.  It  has  the  decency  to  admit,  with- 
out palliation,  that  canal  traffic  on  the  Madras  canals, 
continues  to  be  unremunerative.  So  it  always  will  be, 
probably,  until  English  rulers  of  India  learn  a  lesson  frOm 
Akbar  and  Aurungzeb,  and  furnish  canals  in  such  parts 
of  the  country,  wherein  need  for  them  is  apparent ;  not 
in  such  parts  of  the  country  as  idle  native  newspaper 
clamour  is  omnipotent  in — e.g.,  Kumool  and  Caddapah. 


It  is  a  pity,  from  a  statistical  point  of  view,  that  the 
Madras  Secretariat  feels  itself  unable,  finds  it  impossible 
to  determine  with  accuracy,  the  cost  of  canal  main- 
tenance, and  of  irrigation,  in  the  Southern  Presidency. 
This  is  an  unfortuitous  disposition  of  red-tape,  prejudicial 
equally  to  the  Secretariat  and  the  public.  The  Chief 
Engineer  for  Irrigation  suggests  that  the  charges  are 
made  up  of  the  following  items : — 

(1)  Lock  establishments. 

(2)  Lock  and  weir  repairs. 

(3)  Navigation  buildings. 

(4)  Tow-path  maintenance. 

(5)  Dredging. 

(6)  Miscellaneous. 

(7)  Share  of  canal  maintenance. 

(8)  Miscellaneous  general  charges. 

(9)  Interest  on  capital. 
Some   of  these,    authority  is  pleased  to   call  "direct 

charges  ":  for  others  it  would  seem  to  have  no  very  specific 
nomenclature.  The  whole  ordering  of  affairs  seems  tO' 
us  in  short  very  devoid  of  order,  ill-considered,  if  at  all 
considered,  tending  to  complexities  and  perplexities  rather 
than  judicious  combination  and  harmonizing  of  ways  and 
means.  Here  is  a  parable — paragraph  5  of  the  Chief 
Engineer's  "  Note  : — " 

"In  the  Godavari,  about  25  per  cent,  of  the  canal 
repairs  and  miscellaneous  charges  are  debited  to  navi- 
gation. If  these  charges  to  the  Kistna  navigation  were 
calculated  as  those  in  the  Godavari,  they  would  amount  to 
Rs.  20,300  in  place  of  Rs.  41,236,  reducing  the  total 
charges  from  Rs.  91,406  to  Rs.  70,460."  If  the  clerks  in 
the  Chief  Engineer's  Office  don't  know  how  to  keep  ac- 
counts, and  if  the  Chief  Engineer  finds  himself  unable  to 
instruct  them  as  to  the  proper  method  of  fulfilling  their 
duties,  it  seems  to  us  that  he  would  act  more  wisely,  at 
any  rate  in  his  own  interests,  in  maintaining  a  judicious 
silent  reserve  on  the  subject  rather  than  in  proclaiming 
it  from  house-tops  to  all  the  world  and  his  wife. 

The  Buckingham  Canal  is  acknowledged  to  be  "  an  in- 
complete work."  We  have  never  heard  of  any  public 
undertaking  affiliated  in  any  sort  to  the  vainglorious, 
incompetent,  double-barrelled  Duke — of  Buckingham 
and  Chandos — that  was  not  incomplete  and  inefficient. 
Madras  is  fain  to  appeal  for  subsidies  to  the  Govern- 
ment of  India  for  this  inchoate  gubernatorial  fad.  We 
are  fain  to  hope  that  all  such  untimely  unwarranted 
missives  may  be  relegated  to  the  limbo  of  forgetfulness 
provided  in  all  public  offices,  in  pigeon-pole  arrange- 
ments, for  such  trash. 

In  paragraph  13  of  the  Report  before  us,  it  is  written 
that  the  charges  on  the  upkeep  of  the  Buckingham  Canal 
are  very  heavy.  Why  then  continue  to  maintain  it  ?  'Tis 
of  infinitesimally  little  use,  if  of  any  use  at  all,  to  the  tax- 
paying  public.  If,  that  is  to  say,  it  has  any  foundation, 
any  bottom,  any  dependence  on  anything  more  secure 
than  effite  officialdom. 

Colonel  Mead  has  ideas  about  cyclones,  and  writes 
there  anent,  with  reference  to  this  canal : — 

"If   the  canal  were  completed,  it   would   not  be  so 
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seriously  damaged  as  now,  by  cylones,  and  the  cost  of 
maintenance  would  be  much  reduced.  In  paragraph  20  of 
the  Chief  Engineer's  Note,  printed  in  G.  O.  No.  562  W., 
dated  20th  February  1883,  the  maintenance,  when  the 
canal  is  completed,  is  estimated  at  Rs.  45,000.  I  doubt 
this  being  sufficient,  as  the  river  crossings  on  the  canal 
will  be  always  expensive  to  maintain  ;  I  would,  therefore, 
prefer  to  estimate  this  at  Rs.  75,000  per  year.  This 
amount  is  not  much  more  than  the  present  receipts  from 
canals,  and  these  receipts  are  increasing  yearly.  If  the 
canal  was  completed  and  in  good  order,  the  receipts 
would,  I  consider,  more  than  cover  the  charges." 

"  I  consider  "  is  good,  fortuitous,  pretty  ;  but  it  won't 
hold  water  from  a  business  point  of  view.  "  If  s"  are  irre- 
parable damages  to  such  point  of  view,  uncertainties 
are  unbusiness-like,  however  much  they  may  be  bols- 
tered up  -vvith  dead-weight  of  consideration  ;  possibilities 
can  by  no  manner  of  means  be  made  equal  in  value  to 
certainties.  Attempt  to  make  out  non-paying,  utterly 
unremunerative  canals  as  wealth  originators  to  the  State, 
is  a  folly  with  which  we  are  not  exactly  determined 
as  to  whether  we  ought  to  be  angry  or  amused. 


BOMBAY  MILL  INDUSTRY. 

The  Bombay  Millowners'  Association  has  been  assert- 
ing itself,  and  doing  useful  work,  by  publication  of 
carefully  compiled  statistics,  having  reference  to  and 
bearing  on  the  mill  industry,  the  mill  producing  power, 
of  the  Western  Presidency.  Its  figured  returns  set  forth 
a  notable  development  of  productional  power ;  a  vast 
improvement  on  old,  traditional  manufacturing  courses, 
and  usages. 

At  the  end  of  June — our  Report  deals  with  no 
later  facts — there  were  fifty-two  mills  in  full  working 
order  in  Bombay,  and  eight  more  in  full  course  of 
erection. 

That  is  not  an  insignificant  total  on  progressive  roads  ; 
but  yet  it  by  no  means  adequately  represents  the  rapidity 
with  which  mill  industries  are  growing  into  life,  and  gaining 
a  hold  on  popular  favor  in  Bombay.  There  are,  at  the 
present  moment,  fifteen  more  mills,  either  projected,  or 
in  course  of  construction.  The  more  the  merrier.  Laudan- 
tur.  It  is  confidently  asserted  by  the  Bombay  press 
that,  a  few  years  hence,  more  than  half  the  cotton  mills 
in  India  will  be  on  the  island  of  Bombay.  It  is  a  result 
that  may  come  to  pass  ;  a  prophecy  that  may  of  course 
be  verified  by  the  logic  of  events. 

But,  in  taking  the  issues  on  such  a  question,  innate 
Bombay  bumptiousness  ought  to  be  duly  weighed  in  the 
scale,  and  subtracted  firom  nett  weight  returns,  as  per 
scale.  It  is  not  wise  to  place  over  much  dependence  on 
the  high  falutin  statements  of  the  most  respectable 
and  eligible  on  Change  people,  when  they  have  contracted 
an  inveterate  habit  of  what  Americans  call — gasing. 
Tide  of  public  opinion  in  Bombay  seems  to  have  con- 
verged hopelessly  in  that  direction ;  to  be  getting  more 
aimlessly  self-conceited  and  inefficient  for  control  every 
year. 

Calcutta  is  blameworthy  in  that  she  does  not  assert 


herself  as  she  might,  as  she  ought  to,  in  this  matter. 
There  are  many  mills  on  this  eastern  side  of  India,  more 
we  believe  than  on  the  western  side ;  but  they  work 
unpretentiously  and  do  good  for  millions  without  the 
bombast  that  seems  essential  to  the  maintenance  of 
similar  business  concerns  on  the  Bombay  side. 

For  many  very    obvious  reasons  gas   ought     to    be 
avoided  at   all   times;  especially   should   it   be  avoided 
when  men  are  putting    forth    their    best,    their    honest 
endeavours    to    fundamentalize  and  lay  comer  stones  for 
the  building  up  of  a  new    enterprize,    a    new    industry. 
The  Boinbay  Gazette  has  at    any  rate   the   courage   of 
Bombay  opinions ;  does  not  scruple  to  declare  specifically 
that  eastern  wards  geographically   disposed  markets  have 
faculties    for    the    absorption    of  a    certain    residue  of 
Lancashire  and  Bombay  products.     But  to  what  extent  ? 
Will  the  percentage  pay  ?    That  is  the  crucial  question  at 
this  fag  end  of  the  nineteenth  century.   Can  Bombay  ever 
hope  to  supplant  Calcutta  as  the  capital  of   India  ?     We 
think    not.    In   its    open    sea  frontage,   in  its  greater 
nearness  to  Overland  Mails,  in  its    approximations    to 
Europeanism,    Bombay    has  made  as  big  bids  as  it  is  in 
her  power  to  oflfer  for  capitalship  in  India.    Unavailingly. 
Calcutta   remains  the  recognized  head  centre  of  Govern- 
ment ;  will  so  continue  till  Simla  is  foisted  on  the  public 
as    a    substitute.     Bombay  has  no  remotest  chance,  here 
there,  or  anywhere.    Bombay  had  better  stick  to    its 
mills.     They    have    pretty  nearly  driven  the  Lancashire 
Mills  into  bankruptcy :    it  is    their  manifest  destiny  to 
extinguish  them.     For,  the  course  of  production  is  now- 
a-days  being  carried  forward  by   leaps  and  bounds,  not 
by  such  slow  processes  as  found  favor  mth  antediluvians, 
oi"  quasi  antediluvians,   concerning  themselves   with   the 
world's  markets  for  the  time  being,  in  times  long  ago  and 
forgotten. 

The  Bombay  Gazette  is  careful  to  stipulate  that 
the  mill  industry  is  not  being  "  overdone "  in  the 
Western  Presidency.  Who  could  ever  suppose  that  it 
was  ?  Far  more  reasonable  supposition  would  it  be 
that  it  is  being  underdone.  But,  Bombay  fashions  and 
habitudes  are  bound  to  be  peculiar;  and  are  not 
worth  much  serious  attention.  Japan  is  the  only  rival 
Bombay  seems  to  fear  seriously.  About  this  rivalry 
it  is  written  in  a  late  issue  of  the  Bortibay  Gazette : — 
Japan  has  taken  to  building  mills  lately  on  a  large 
scale,  and  with  its  clever  and  progressive  population  it 
will  not  depend  upon  India  or  England  for  its  yarn  any 
more  than  it  can  help.  It  may  be  necessary,  therefore, 
to  moderate  our  expectations  in  that  direction.  A  letter 
received  by  a  Bombay  millowner  from  his  agent  in  Kobe 
subsequently,  gives  some  interesting  information  on  this 
subject,  "  The  natives  inform  us,  "  he  says,  "  that  when 
all  the  spinning  mills  now  in  course  of  promotion  in  this 
district  are  at  work,  the  production  will  amount  to  two 
hundred  bales  of  yarn  a  day." 

The  time  is  not  so  very  far  off  when  the  ghost  of  Mr. 
Wilberforce,will  once  more  be  found  in  possession  of  a 
seat  in  Parliament,  and  in  opposition  to  "  mill-dom  "  of 
any  descriptioa  whatsoever. 
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Indian  Midland  Railway.— The  Jhansi-Lalitpur 
section  of  the  Indian  Midland  Railway  is  almost  com- 
pleted, and  it  is  hoped  that  it  will  be  opened  for  traffic 
early  in  Januar}-. 

The- Future  Ikon  works  at  Burrakur. — We  learn 
that  the  Government  of  Bengal  have  received  a  definite 
offer  for  the  Burrakur  Ironworks  from  the  Home  Syndi- 
cate and  that  this  concern  is  likely  to  change  hands  in 
consequence. 

The  Mining  Scaxd.\x.— The  Bombay  Gazette  says 
that  the  only  safe  and  reasonable  course  under  present 
circumstances  is  for  the  Nizam  to  obtain  the  best  legal 
advice  procurable,  and  having  obtained  it  to  act  upon  it 
and  abide  by  the  result. 

Mysore  P.  W.  D.— The  Superintending  Engineer, 
Mysore  P.  W.  Department,  Bangalore,  is  calling  for  tenders 
for  constructing  bridges  across  the  Tunga  at  Hariharpur 
District  and  across  the  Budra  at  Balchonnur,  both 
in  the  Koppa  Taluk  of  the  Kadur  District. 

The  Largest  Locomotive  Station  in  the  East.— 
Asansol,  the  largest  "  running "  station  on  the  East 
Indian  Railway,  is  said  to  be  the  largest  of  its  kind  in 
India,  and,  perhaps,  in  the  world,  for  we  might  reasonably 
question  whether  another  "  loco."  station  could  be  found 
anywhere  with  a  record  of  120  working  engines. 

The  Trans-Caspian  Railway  Port  Terminus.— The 
Russian  Government  has  always  had  a  difficulty  in  finding 
a  suitable  port  on  the  eastern  shore  of  the  Caspian  as  a 
terminus  for  the  Railway  which  was  lately  completed  to 
Bokhara  and  Samarkand.  It  has  been  finally  decided 
that  the  terminus  and  port  are  to  be  transferred  to  Kras- 
novodsk  from  Ouzaun-Ada. 

Cement  Works  in  Bengal. — We  are  sorry  to  learn 
that  the  project  for  the  resuscitation  of  the  Raniganj 
Cement  Works  has  been  somewhat  retarded  or  obstructed 
bv  the  counter -proposal  to  erect  Cement  Works  at 
Burakur,  where  it  is  contended  that  greater  facilities  are 
available  for  such  manufacture  ;  but  with  this  contention 
we  are  not  disposed  to  agree. 

Eastern  Bengal  State  Railway. — A  correspondent 
of  a  contemporary  wTites  : — Great  inconvenience  is  felt 
by  the  passengers  of  the  Eastern  Bengal  State  Railway 
line  owing  to  the  intermediate  and  third-class  carriages 
being  not  sufficiently  provided  with  lights  in  the  night 
trains.  The  matter  has  repeatedly  been  brought  to  the 
notice  of  the  Railway  authorities,  but  without  effect. 

The  Indigo  Outturn. — Detailed  estimates  of  the 
indigo  manufacture  for  this  season  shew  a  probable  crop 
of  130,000  maunds,  against  an  actual  crop  of  130,825 
maunds  last  year.  Bengal  contributes  22,500  maunds, 
Behar  69,700  maunds,  Benares  12,000  maunds,  and  the 
Doab  25,800  maunds.  The  chief  increase  has  been  in 
Behar,  but  the  figures  may  yet  be   considerably  modified. 

Forestry  at  Cooper's  Hill.— We  understand  that  the 
Government  of  India  has  recommended  to  the  Home 
Government  that  the  course  of  study  for  forest  students, 
intended  for  the  Indian  Service,  at  the  Royal  Engineer- 
ing College  at  Cooper's  Hill,  should  bo  extended  to  three 
years,  and  that  the  pay  of  the  men  on  appointment  to 
India  should  be  increa.sed  from  Rs.  250  to  Rs.  350  per 
mensem.  • 

Petroleum  Projects  in  Biluchistan. — A  Report 
lately  laid  before  Govemmeirt  by  Mr;  R.  A.  Townsend, 


the  Canadian  expert  who  superintends  the  Petroleum 
Works  in  Biluchistan,  takes  such  a  rosy  view  of  the 
wealth  and  extent  of  the  petroleum  springs  above 
referred  to  that,  were  he  not  known  to  be  a  responsible 
and  practical  man,  there  would  be  an  excuse  for  doubting 
his  conclusions. 

The  Comfort  and  Convenience  of  Railway  Pas- 
sengers.— We  learn  that  the  authorities  of  the  E.  I.  R. 
have  been  induced  to  enhance  the  rates  for  refreshments 
where  such  are  obtainable  on  their  line.  It  would,  we 
consider,  have  been  a  wise  and  an  equitable  proceeding  to 
allow  sufficient  waiting  time  to  enable  passengers  doing 
justice  to  the  not  very  tempting  or  over  liberal  bill  of 
fare  provided  at  the  caterers'  "  rooms. " 

The  Lucknow  Boring. — It  may  not  be  generally 
known  that  the  boring  apparatus  employed  for  sinking 
the  artesian  well  at  Lucknow  is  only  a  larger  class  of  that 
so  successfully  used  at  Alipore  and  recently  referred  to 
by  us.  The  operations  at  Lucknow  appear  to  us  to  be 
enshrouded  in  mystery  and  a  little  more  light  on  the 
subject  is  desirable  for  many  reasons — not  the  least  of 
which  is  the  rumour  that  a  screw  has  got  loose  and  dis- 
aiTanged  the  working  gear. 

Railway  Brakes. — One  of  our  correspondents  in  Bom- 
bay writes : — There  is  much  confusion  prevalent  because 
of  the  stupid  resemblance  in  the  titles  of  two  or  three 
different  systems  of  brakes.  The  B.  B.  and  C.  I.  Railway 
has  had  the  Vacuum  Brake  Co.'s  brake  in  use  on  every 
passenger  train  for  six  or  eight  years.  The  G.  I.  P. 
Railway  has  a  "  Vacuum"  brake  on  some  local  trains  and 
an  "  Atmospheric"  on  others.  Both  are  distinct  from 
the  first,  and  all  are  distinct  from  the  "  Westinghouse." 

Threatened  Coal  Famine  in  the  Australian 
Colonies. — News  received  from  Newcastle,  N.  S.  W., 
states  that  the  excitement  there  in  connection  with  the 
threatened  strike  is  very  great.  There  are  forty-nine 
vessels  now  lying  in  port  waiting  for  coal,  exclusive  of 
coasters,  the  aggregate  tonnage  being  over  58,000  tons. 
During  the  next  two  or  three  months  100  vessels  are 
expected,  irrespective  of  inter-colonial  vessels,  and  there 
was  every  prospect  of  a  busy  season  if  the  strike  had 
been  averted. 

The  Accounts  Branch,  P.  W.  D. — A  small  Committee 
is  sitting  at  Simla  to  arrange  the  conditioas  for  admission 
into  the  Upper  Subordinate  ranks  of  the  Accounts  Branch 
of  the  Public  Works  Department.  It  is  proposed  that  this 
shall  be  by  nomination  tempered  by  competitive  exami- 
nation. The  examination  suggested  is,  we  believe,  a  very 
stiff  one,  and  the  scheme  is,  on  the  face  of  it,  open  to  one 
grave  objection  at  least,  that  it  will  be  costly.  To  get 
good  Examiners  you  must  pay  well,  and  we  doubt 
whether  fees  could  be  levied  to  cover  the  cost  of  conducti- 
ing  the  Examination  as  proposed. 

The  Proposed  Damuda  Bridge— B  N.  R. — A. 
correspondent  writes  : — "  A  lot  of  unnecessary  noise  is 
being  made  over  the  bridge  intended  to  be  erected  over 
the  Damuda  on  the  Bengal-Nagpur  Railway.  A  bridge  of 
greater  length  was  erected  by  the  P.  W.  D.  in  the  same 
neighbourhood  over  the  Burrakur  under  like  or  greater 
difficulties  on  the  Grand  Trunk  Road,  while  the  E.  I.  R 
are  quietly  preparing  to  bridge  the  latter  river  in  their 
proposed  branch  extension  to  the  coalfields  beyond.  "  We 
may  add  that  the  design  for  this  structure  provides  for 
the  erection  of  the  piers  on  double  8ft.  diameter  iron 
girders. 
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Indian  Orders  for  Railway  Works. — Some  activity 
is  announced  at  the  Staffordshire  Iron  and  Steel  Engineers 
Works  in  filling  orders  arrived  from  India.  Constructive 
Engineers  are  busy  on  Indian  bridge  work.  The  Railway 
wagon  manfacturing  companies  have  valuable  Indian 
contracts  in  hand,  and  the  steel-masters  are  executing 
important  orders  for  plates  and  channels  for  India.  The 
Staffordshire  Steel  and  Ingot  Iron  Company  have  under 
execution  a  contract  for  2,.500  tons  of  steel  bridge  plates 
for  the  Bengal  and  Nagpur  Railway.  This  Company  is 
at  present  fully  engaged,  and  other  large  export  orders 
are  anticipated. 

The  Delhi-Kalka  Railway. — The  Honorable  Mr. 
Steel  of  Calcutta,  one  of  the  projectors  of  the  Delhi-Kalka 
Railway  scheme,  denies  the  statement  that  it  is  likely  to 
collapse  on  account  of  financial  difficulties.  The  report, 
however,  was  so  generally  credited  in  Simla,  even  in  the 
best-informed  official  circles,  that  the  alternative  pro- 
posal of  a  State  line  was  again  freely  discussed.  Mr. 
Steel  says  that  the  Company  which  is  being  formed  will 
be  brought  out  simultaneously  both  in  London  and  Cal- 
cutta next  month ;  that  half  the  required  capital  has 
been  promised,  and  that  the  whole  will  be  guaranteed  by 
financial  houses  at  home. 

Banganapalle  State  Public  Works. — In  the  Ad- 
ministration Report  of  the  small  State  of  Banganapalle 
in  the  Kurnool  District  for  1887-88,  we  find  that  a 
sum  of  Rs.  11,350  was  spent  on  public  works  against 
Rs.  11,8.50  in  the  preceding  year.  The  expenditure  was 
incurred  on  the  following  works  : — Repair  of  irrigation 
works  and  the  improvement  thereof,  Rs.  550  ;  construction 
of  new  road  from  Banganapalle  to  Bellary-Kistna  State 
Railway  station  at  Panem,  Rs.  8,100  ;  repairs  of  Rampoor 
pass  road  and  roads  in  Banganapalle,  Rs.  2,000  ;  repairs  of 
State  bungalow  and  cutcherry,  Rs.  700  ;  total  Rs.  11,350. 
The  collection  of  road-cess  was  Rs.  9,225,  and  the 
amount  spent  by  the  Nawab  for  the  upkeep  of  the  roads 
fes.  11,350. 

The  Assam-Chittagong  Railway. — Sir  Theodore 
Hope,  our  late  Public  Works  Minister,  has  become  a  pro- 
moter of  Railways,  as  is  natural  he  should  do,  commencing, 
we  understand,  with  a  proposal  now  before  the  Govern- 
ment of  India  for  a  line  from  Chittagong  to  Dibrugarh. 
The  line  would  be  about  600  miles  long  and  its  cost 
about  six  millions  sterling.  The  projectors  require  a  con- 
cession of  five  miles  of  land  on  either  side  of  their  track, 
wherever  available,  and  certain  rights  in  connection  with 
the  coal  and  petroleum  resources  of  the  country  to  be 
opened  out.  The  Pioneer  does  not  consider  it  probable 
that  the  scheme  will  find  favor  immediately ;  but  the 
large  area  of  tea  lands  to  be  traversed,  and  the  necessity 
of  providing  an  outlet  for  the  coal  and  oil  of  the  Upper 
Assam  Valley,  clearly  mark  the  project  as  one  worthy  of 
consideration. 

River  Changes  in  Bengal. — A  correspondent  writes: — 
As  an  incident  of  the  study  of  river  changes  in  Bengal, 
I  am  mooting  a  scheme  for  the  reversion  of  the  Damuda 
into  its  old  bed  near  Kalna.  You  know  the  terrible 
damage  to  people  and  lakhs  of  Revenue  losses  to  Govern- 
ment and  thousands  of  lives  lost  by  the  bursting  of  the 
Damuda  embankments,  and  the  terrible  James  and 
Mary  sands  at  its  mouth.  I  say  these  evils  would  be  all 
got  rid  of  by  the  retrocession  of  the  Damuda  to  its 
former  bed.  A  ND,  in  addition  to  the  wiping  away  of  these 
evils,  would  be  the  powerful  help  given  to  the  deepening  of 
the  Hooghly  bed  below  Calcutta,  by  the  pouring  in  of  the 


great  body  of  the  Damuda  waters  into  it  at  such  a  safe  dis- 
tance (50  miles)  above  Calcutta,  that  even  were  a  fresh 
"  James  and  Mary  "  to  be  deposited  there,  it  could  not 
possibly  injure  the  ocean  trade  of  Calcutta. 

A  Brief  Historical  Sketch  of  the  Madras  Harhoub 
Works. — The  Madras  Harbour  scheme  was  set  on  foot  by 
Lord  Hobart,  Governor  of  Madras,  in  1873,  in  which  year 
Mr.  William  Parkes  submitted  his  plan,  with  an  estimate 
amounting  to  Rs.  56,45,000 ;  in  March  1875  the  under- 
taking was  sanctioned  by  the  Secretary  of  State;  and 
in  December  of  the  same  year  a  memorial  stone  was  laid 
by  the  Prince  of  Wales.  In  January  1876  work  was 
begun  in  earnest.  In  October  1881  the  original  design 
was  all  but  completed,  and  an  area  of  210  acres  was  en- 
closed by  piers  constructed  of  concrete  blocks.  Then 
came  the  second  class  cyclone  of  November  1881,  and  the 
two  piers,  which  had  occupied  six  years  in  construction, 
were  destroyed  from  the  curves  of  each  arm  outwards, 
and  the  space  that  they  enclosed  was  again  exposed  to 
the  sea.  The  Government  was  induced  to  sanction  a 
second  estimate  amounting  to  45  lakhs,  for  the  restoration 
of  the  Harbour,  and  up  to  date  about  90  lakhs  have  been 
spent  on  the  work,  but  the  greater  part  of  the  eastern 
arm  has  yet  to  be  built.  At  a  rough  calculation  25  lakhs 
will  be  needed,  according  to  the  revised  design,  to  com- 
plete the  work,  in  which  case  the  Harbour  will  represent — 
irrespective  of  interest — an  outlay  of  115  lakhs. 

Railway  Economics. — Mr.  Horace  Bell  has  been 
devoting  some  small  portion  of  his  leisure  at  home  to 
the  advocacy  of  a  reduction  of  third-class  fares  on  the 
English  Railways.  Thus  he  writes  to  the  Times : — As 
a  contribution  to  your  correspondence  on  the  reduction 
of  third-class  Railway  fares,  I  would  suggest  to  our 
Railway  managers  at  home  to  see  at  what  very  low  rates 
it  is  found  profitable  to  cany  third-class  passengers  on 
our  Indian  Railways,  and  how  immediate  and  beneficial 
to  both  the  Railways  and  the  country  have  been  the 
results  of  liberal  reductions.  On  most  of  our  Indian 
Railways  the  lowest  or  third-class  fare  is,  at  present 
exchange,  less  than  a  farthing  a  mile,  and  this  traflSc 
affords  the  most  considerable  and  profitable  source  of 
their  income.  I  do  not  s.iy  that  it  is  possible  to  come 
down  to  so  low  a  figure  on  English  Railways,  but  I  can 
see  no  reason  why  a  very  considerable  reduction  in  our 
third-cla^s  fares  should  not  yield  as  good  results  as  on 
our  Indian  Railways.  I  feel,  at  any  rate,  convinced 
that  if  our  Railway  managers  would,  instead  of  racing 
small  loads  of  passengers  between  our  principal  towns, 
devote  themselves  to  carrying  large  numbers  at  lower 
rates  and  moderate  speeds,  they  would  realize  surprisingly 
better  results  than  they  now  get  out  of  their  passenger 
traffic. 

Changes  in  the  Madras  P.  W.  D. — Colonel  J.  O. 
Hasted,  r.e.,  as  already  announced,  goes  home  on  six 
months'  leave  and  practically  ends  his  Indian  career 
then.  The  choice  of  his  successor  naturally  laid  between 
two  officers  of,  curiously  enough,  exactlj'  the  same  length 
of  service,  Colonel  H.  R.  Mead,  who  held  the  apointment 
of  Chief  Engineer  and  Joint  Secretary  to  Government 
Irrigation  Branch,  and  Colonel  C.  J.  Smith,  who  is  at 
present  Consulting  Engineer  and  Joint  Secretary  to 
Government,  P.  W.  D.,  Railway  Branch.  It  has  been  decid- 
ed Colonel  Mead  will  succeed  Colonel  Hasted,  and  will 
retire  next  year,  thus  leaving  the  appointment  open  then 
for  Colonel  Smith.  The  vacancy  caused  by  Colonel  Mead's 
promotion    will   be  filled   by  Mr.  G.  T.  Walch,   M.i.c.E. 
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(who  is  twt  one  of  the  "  Stanley  Engineers  "  as  a  contem- 
poran  observes).  The  appointment  would,  no  doubt,  have 
gone  "to  Mr.  J.  W.  Rundall,  but  that  officer's  plans  have 
been  influenced  by  the  death  of  his  brother,  and 
he  retires  from  the  service  at  once.  Colonel  Pennycuick, 
R.E.,  was,  we  believe,  sounded  as  to  his  willingness  to 
become  Chief  Engineer  for  Irrigation,  but  is  unwilling 
to  desert  the  splendid  project  for  the  alteration  of  the 
course  of  the  Periyar,  on  which  ho  is  engaged,  and  in 
association  with  which  he  may  reasonably  expect  that  his 
name  will  be  handed  down  to  posterity. 

The  late  Mr  F.  L.  Dibblee,  M.  Inst.  C.E.— A    corre- 
spondent writes  : — It  is  with  much  regret  that  I  allude  to 
the  sudden   death   of  Mr.    F.  L.   Dibblee,  at  the  Bengal 
Club,  on  the   28th  of  September.     He  was    well  known 
in  Madras  and  the  Punjab,  where  he  had  for  many  years 
filled  high  positions  in  various  Railways.     After    practic- 
ing abroad,  in  Brazil  and  elsewhere,  he  came  out  to  India 
as  Chief  Engineer  for  a  Railway  Conipauy  in  Madras.    He 
afterwards  joined  the  P.  W.  Department ;  and  was  for  some 
years  on  the  Indus  Valley  Railway  ;  then  as  Engineer-in- 
Chief,    Delhi-Ferozepore  Railway    Survey,  the   Western 
Deccan  Railway  Survey  and  the  Cuddapah-Nellore  State 
Railway  near  Madra.s.    He  was  an  Engineer  of  ability  and 
high   professional   attainments,     and    an   able    \\Titer — 
though,  no  doubt,  at   times,   his   pen  flowed  too  fluently 
for   his   own  good.     Those  who   knew   him   well,  found, 
under  a  somewhat  cynical    manner,  a  kind  and   generous 
mind,  and  a    clever  and   entertaining    companion.     He 
was  on  his  way  to  join  the   Delhi-Kotri  Survey,    having 
come    from   the    Toungoo-Mandalay   Railway,  in    which 
climate    he,  without  doubt,    contracted    the    fever  which 
led  to   his   death    here.     Civil   Engineers    are  certainly 
given  many  opportunities  of  encountering   dangers   and 
difficulties    in    distant    tracts     without    the     hope     of 
reward  or  honor.     The  result  is  often  only  a   man   less, 
one  widow  more,  a  few  fatherless  children,  and  no   pension 
to  pay. 

The  Discouragement  of  Indian  Enterprise. — The 
Government  of  India  have,  as  we  have  over  and  over 
pointed  out,  emphasized  the  importance  of  encouraging 
Indian  manufactures.  Their  instructions  are  issued  in  the 
shape  of  neatly  worded  Resolutions,  drafted  in  the  Finan- 
cial Department,  and  published,  of  course,  in  the  name  of 
His  Excellency  the  Viceroy.  The  burthen  of  these  Reso- 
lutions is  that  when  articles  of  Indian  manufacture  suit- 
able for  use  can  be  obtained  in  India,  preference  should 
be  given  to  them,  provided  the  cost  does  not  exceed  that 
which  would  be  entailed  by  importing  the  articles  from 
Europe.  But  the  principle  enunciated,  while  it  is  intend- 
ed to  give  encouragement  to  Indian  enterprise  and  trade, 
is  very  often  forgotten  by  the  authorities  who  frame  the 
rules.  The  latest  example  in  this  direction  has  been 
adduced  in  the  furnishing  of  the  Viceregal  Lodge  at 
Simla.  Our  Bombay  contemporaries  have  strongly  de- 
nounced the  action  of  Government  in  ordering  out  the 
furniture  all  the  way  from  London.  The  cost  of  the 
English  furniture  supplied  by  Messrs.  Maple  and  Son 
alone  will,  including  cost  of  transit,  &c.,  come  to  two 
lakhs  of  rupees.  We  need  not  say  that  this  is  most  unfair 
to  Indian  manufacturers.  Madras,  Bombay  and  Calcutta, 
not  to  speak  of  other  important  cities,  have  manufactories 
where  the  most  exquisite  articles  are  turned  out,  and  yet 
we  have  two  hundred  thousand  nipees  of  the  public 
money  diverted  into  the  pockets  of  manufacturers  ten 
thousand  miles  away  !  And  yet  reductions  are  the  order 
of  the  day ! 
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The  Railway  Conference  will  conclude  its  sittings  at  the  close 
of  the  current  week. 

Final  orilera,  sanctioning  the  conatructioii  of  a  tramway  at 
Jubbulpore,  have  been  issued. 

Mr.  Swann,  C.I.E.,  of  the  Irrawaddy  Flotilla  Co.,  is  expected 
shortly  from  home  ;  as  is  also  Mr.  Rigg  of  the  Burma  State 
Railway. 

A  DISCOVERT  of  coal  has  been  made  on  a  Government  estate  in 
the  Julpigoorie  District,  and  the  Geological  Survey  Department 
will  report  on  it. 

A  REDUCTION  in  the  office  establishment  of  the  E.  I.  Railway 
Engineering  Department  has  been  proposed  to  be  enforced  from 
an  early  date  this  month. 

LiEOTENANT-CoLONEL  J.  Waterhodse,  of  the  Survey  of  India 
Department,  has  written  an  interesting  paper  on  the  phenomena 
known  in  Bengal  as  the  "  Barisal  Guns.  " 

Several  members  of  the  Railway  Conference  will,  on  the 
conclusion  of  their  labours,  leave  Sim'a  for  Quetta,  to  test  some 
carriages  over  the  gradient  portion  of  the  line. 

The  Government  of  India  has  sanctioned  a  special  scale  of 
allowances  for  Officers  and  Subordinates  of  the  Survey  of  India 
Department,  when  employed  with  an  army  in  the  field. 

Mr.  TowNSENn,  who  has  been  managing  the  Petroleum  Opera- 
tions in  Biluchistan,  is  to  be  employed  for  some  time  in  Assam  in 
exploring  mineral  oil   deposits  in  that  part  of  the  country. 

The  floods  have  so  greatly  abated  that  work  on  the  new  Pegu 
Town  Bridge  will  shortly  he  resumed.  The  enginer-in-charge, 
expects  to  have  the  whole  thing  ready  for  traffic  by   March. 

Intimation  has  been  received  by  the  Public  Works  Department 
of  the  Government  of  India  that  one  of  the  Bombay-Aden  cables 
has  been  repaired  and  through  communication  vid  Suez  restored. 

The  rainfall  in  Hyderabad,  Deccan,  has  been  very  scanty  up  to 
date,  and  the  water-supply,  both  in  tanks  and  wells  is  very  low 
Great  fears  are  entertained  by  the  Nizam's  Government  of  scarcity, 
if  not  of  famine. 

Communication  by  telegraph  between  Calcutta  and  Fal.se  Point, 
which  has  been  interrupted  since  the  last  cyclone,  has  now  been 
restored.  The  damage  done  at  the  point  is  considerable,  but  there 
was  no  loss  of  life. 

No  hopes  of  the  Toungoo-Mandalay  line  being  opened  early. 
The  train  has  been  running  up  from  Toungoo  to  Pyinamana,  and 
from  Mandalay  to  Kyouksie  ;  but  when  the  gap  will  be  run  over 
it  is  impossible  to  say  exactly. 

A  COMMITTEE  at  the  India  Office  is  overhauling  the  subject  of 
home  charges.  It  consists  of  Mr.  Godley,  Permanent-Under- 
Secretary,  as  president,  and  Sir  John  Strachey,  Sir  Alfred  Lyall, 
Mr.  Currie,  and  Mr.  Robert  Hardie  as  members. 

Colonel  Mallock,  Director-General  of  Telegraphs,  proceeds 
this  month  on  three  months'  tour  in  Persia  to  inspect  the  Indo- 
European  line,  which  is  now  in  the  hands  of  the  Government  of 
India.  Mr.  Brooke  will  carry  on  the  work  of   Director-General. 

Official  denial  is  ciiven  to  the  reports  of  widesjjread  distress 
in  the  Burdwan  and  Midnapore  districts.  Necessity  exists  for 
relief  in  some  places,  and  it  has  been  promptly  afforded  ;  but 
nothing  is  anticipated  with  which  the  local  authorities  may  not 
easily  deal. 

A  WAR  on  the  Irrawaddy  Flotilla  Company,  by  the  Rangoon 
public,  set  in  some  time  ago,  and  still  continues.  The  point  in 
dispute  seems  to  be,  whether  the  Company  has  been  a  success  or 
not — a  hostile  paper  arguing  that  it  has  been,  and  a  friendly  one 
that  it  has  not. 

The  result  of  the  inquiries  made  regarding  the  paper  manufac- 
tured at  the  Reay  Mills  at  Poona  is  very  satisfactory.  Many  sorts 
chiefly  printing  and  packing  papers,  of  tlic  estimated  yearly  value 
of  Rs.  1,79,815,  hitherto  obtained  from  England,  can  now,  it  i8 
found,  be  supplied  by  those  mills. 

The  Simla  Municipality  has  applied  to  the  Government  of  India 
for  a  further  loan  of  Rs.  25,000  for  the  pmpose  of  coraplt- ting  the 
Town  Hall;  and  it  is  intended  to  incorporate  this  loan  with  the 
former  one  of  Ks.  1,75,000,  and  to  form  one  scheme  for  the  le- 
payment  of  the  whole  sum   of  Rs.  2,00,000. 

The  Public  Works  Secretariat  of  the  Government  of  India  has 
just  issued  a  set  of  revised  rules  for  regulating  the  rents  to  be 
chart;ed  for  Government  buildings  occupied  as  residences  by 
Government  officials,  as  well  as  regarding  the  construction  or 
purchase  of  residences  for  Government  officials. 
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Thb  Madras  Government  sanctioned  the  grant  of  Canal  water 
for  dry  lands  at  half  the  prescribed  watei  -i-ate  in  the  Kuruool 
District.  The  dry  crop  area  in  the  District  commanded  by  the 
Canal  is  about  150,0  lO  acres,  and  the  ryots,  in  expectation  of  rain, 
preferred  not  to  utilise  Canal  water  lest  they  should  be  charged 
with  the  full  water-rate. 

It  appears  that  the  announcement  that  the  Government  of 
India  had  ne'jatived  the  proposal  for  a  special  mail  service  between 
Calcutta  and  Bombay  was  not  quite  correct,  and  that  there  is  a 
fair  prospect  of  the  project  being  c  irried  out  if  the  postal  autho- 
rities will  only  agree  to  certain  terms  which,  presumably,  have 
been  proposed  by  the  Railway  authorities. 

A  KuRRACHEE  paper  hears  that  Mr.  F.  G.  Mathew,  c.i.e.. 
Traffic  Superintendent  of  the  Punjab  section  of  the  North- 
western Bailway,  is  to  be  appointed  a  traffic  expert  in  the  office 
of  the  Director-General  of  Railways  in  India  on  the  amalgama- 
tion scheme  being  settled,  and  that  Mr.  Chamberlain,  the  Traffic 
Superintendent  of  the  Sind  section,  was  to  have  reported 
himself  at  Lahore  on  the  Ist  in.stant. 


fetters  to  the  tbitor. 


The  Editor  desires  it  to  be  distinctly/  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.'] 

RAILWAY  BRAKES. 

Sir, — Some  time  ago  I  noticed  a  statement  in  your  paper  to  the 
«ffect  that  continuous  brakes  wt  re  not  in  use  in  India.  It  may 
interest  you  to  know  that  the  B.  B.  and  C.  I.  (,'o.  are  usinc 
vacuum  brakes  on  all  their  local  trains,  and  I  believe  on  their 
mail  trains  also,  and  have  done  so,  I  understand,  for  a  considerable 
time. 

Oitober  1, 1888.  M.  I.  M.  E. 


INFORMATION  WANTED. 

Sir,— I  shall  feel  obliged  if  you,  or  any  of  your  readers,  will 
kindly  inform  me  of  a  remedy  for  the  destruction  caused  to  certain 
kinds  of  timber  by  carpenter  bees  I  find  the  joists  and  beams 
•of  a  rest  house  perforated  badly  by  this  bee  and  should  like  to 
know  what  would  keep  them  away. 

X. 

Anantapur  ;  September  18,  1888. 


HORBURY'S  PATENT  LATRINES, 

Sir,— With  reference  to  the  paragraph  on  the  above  subject 
which  appears  in  your  issue  of  the  22nd  instant,  we  wish  to  say 
as  manufacturers  of  the  latrines,  that  the  opinion  therein  ex- 
pressed is  certainly  not  endorsed  by  the  majority  of  Executive 
Engii  eers,  and  by  a  large  number  of  Municipal  Committees 
from  all  parts  of  India.  As  a  proof  of  this,  we  may  mention 
that  we  have  supplied  them  for  almost  every  district  in  India, 
and  that  the  number  made  in  the  last  twelve  months  alone 
amounts  to  over  1,100. 

We  will  be  obliged  if  you  will,  in  fairness  to  us,  publish  these 
remarks  in  your  next  issue. 

Richardson  and  Cruddas. 

Bombay  ;  September  25,  1888. 


A  PLEA  FOR  ENGINEERS  ON  FAMINE  RELIEF  WORKS. 

Sir, — I  hope  you  will  be  able  to  find  room  in  your  columns  for 
a  few  lines  which  I  think  may  be  of  interest  to  a  great  many  of 
your  readers. 

The  Railway  Committee  is  now  sitting  at  Simla,  and  though 
this  matter  may  not  come  within  the  scope  of  the  proceedings, 
many  members  may  be  able  to  discuss  the  matter  privately, 
especially  as  I  believe  the  subject  is  one  which  has  been  mooted 
before. 

I  refer  to  a  special  allowance  to  Railway  Engineers  and 
Subordinates,  especially  to  Subordinates  who  may  sometimes  be 
put  in  out-of-the-way  places,  far  from  all  centres  of  civilization 
and  where  they  spend  year  after  year  a  lonely  and  isolated  life  and 
where  their  expenses  are  greatly  enhanced  owing  to  the  difficulties 
of  procuring  sometimes  the  necessaries  of  life  from  far  distant 
town.s.  Our  Railways  now  have  to  go  further  afield  as  yearly  the 
net  work  spreads  over  the  country,  and  w^e,  the  pioneers,  are,  I  am 
Bure,  due  some  consideration  at  the  hands  of  Government  and  the 
puVjlic.  In  the  case  of  a  famine  how  lavish  is  the  expenditure 
to  bring  food  grains  to  a  starving  people  ;  should  not  therefore 
the  men  on  famine  lines  have  some  consideration  from  the  same 
hands  who  scatter  the  rupees  in   time    of    trouble. 


A  famine  line  means  a  line  which  is  run  through  a  poor  country» 
and  which  it  is  known  cannot  pay,  and  is  often  run  through  a 
wild  waste  with  sparsely  sprinkled  villages  and  where  the  peopla 
liave  scarcely  enough  for  themselves,  let  alone  for  outsiders. 
The  slightest  want  of  rain  and  the  people  and  all  around  them  are 
in  a  scare  and  food  grains  go  up  in  price.  Of  course  you  wi)! 
surmise  tliat  I  am  on  a  famine  line,  and  if  I  mention  one  or  two  of 
our  troubles  you  will  see  how  badly  we  are  off.  Some  of  us  get 
our  bread  carried  40  miles  in  a  dak  bag,  as  there  is  no  means  of 
making  it  in  our  parts.  The  bread  is  anything  but  good,  and 
after  a  forty-mile  travel  in  the  sun  in  a  leather  bag  on  a  coolie's 
back  you  can  imagine  what  it  is  like.  All  food  is  scarce,  and  as-, 
the  nearest  towns  are  over  100  miles  away,  our  few  Europe  stores 
cost  us  very  heavy. 

One  of  our  Executives  has  tried  to  represent  our  case  to 
Government,  but  I  am  sorry  to  say  he  has  failed.  Had  our  Chief 
put  more  heart  into  the  matter  it  might  have  done  better.  The 
cold  soda  water  bath  it  got  at  his  hands  was,  I  am  afraid,  its 
death-blow  ;  he  made  some  facetious  remarks  in  his  report,  which 
I  am  sure  is  a  mistake  in  a  question  which  is  of  vital  importance 
to  many.  The  reply  of  the  local  Government  was  a  foregone 
conclusion  and  was  very  similar  to  the  gorst  and  goselen  reply 
we  got  the  other  day  in  Parliament.  I  am  sure  this  matter  only 
wants  to  be  brought  ably  to  the  notice  of  Government  to  do  us 
the  justice  we  stand  in  need  of,  and  which  in  all  fairness  cannot 
be  denied. 


September  21,  1888. 


Famine  Stricken. 


EQUALITY  AND  FRATERNITY. 

Sir, — With  reference  to  your  article  on  "  the  position  and  pros- 
pects of  Civil  Engineers  in  the  D.  P.  W."  in  your  issue  of 
the  15th  instant,  you  would  much  oblige  all  men  appointed  in 
India'if  you  would  publish  the  Government  of  India  Resolution 
of  April  1876  which  you  refer  to.  This  was  I  presume  published 
in  the  Government  of  India  Gazette  and  is  therefore  public  pro- 
perty. 

In  >  our  article  referred  to  above  you  state  "  Most  of  these  men 
(those  appointed  from  the  Indian  Colleges)  have  since  been 
admitted  to  the  better  pension  rules,  but  not  all" — this  must  have 
been  written  under  a  misapprehension,  as  none  of  the  Indian 
College  C  E's.  have  been  admitted  to  the  new  pension  rules.  In 
thanking  you  for  your  advocacy  of  the  just  claims  of  the  C.E's.  as  a 
body,  I  would  beg  your  help  on  behalf  of  the  men  appointed  from 
the  Indian  Colleges — the  only  class  now  which  does  not  get  the 
new  pension  rules.  These  men  get  the  same  pay  and  have  the 
same  duties  and  responsibilities  as  all  others  in  everi)  respect, 
consequently  why  should  they  be  left  out  in  the  cold 

Many  men  of  this  class  had  been  serving  for  ni-arly  20  years 
(some  more)  under  the  same  rules  as  to  pension,  &c.,  as  all  othei-s 
when  the  new  rules  were  granted  to  the  favored  Secretary  of 
State  men. 

W.  H.  Johnson, 
Executive  Engineer. 

Edwardesabad,  Punjab  ;  September  24,  1888. 


THE  CULTIVATION  OF  SCIENCE  IN  INDIA. 

Sib, — From  a  report  of  the  proceedings  at  the  eleventh  annual 
meetins  of  the  Indian  Association  for  the  Cultivation  of  Science,  held 
in  April  last,  a  copy  of  which  has  reached  me,  it  appears  that,  in 
addition  to  Chemistry  and  Physics,  two  new  subjects.  Mathematics 
and  Geology,  were  lectured  on  last  year,  and  I  am  told  that  the 
attendance  at  the  lectures  was  very  satisfactory.  I  rejoice  to  hear 
that  to  native  ladies,  as  well  as  native  gentlemen,  they  proved 
attractive.  Altogether,  129  lectures  were  delivered  during  the 
year  under  review— and  by  such  competent  authorities  as  Father 
Lafont,  Dr.  Sircar,  Dr.  K.  Sen,  and  Baboos  Pramatha  Nath  Bose 
(of  the  Geological  Survey),  Jagadish  Chandra  Bose  and  Ram 
Chandra  Datta. 

The  laboratory  received  accessions  of  scientific  instruments — 
notably  a  pair  of  telephones  and  telephone  transmitters,  a  ten- 
light  Gramme's  dynamo-electric  maL-hine,  a  Serrin's  lamp,  a  large 
inductorium  and  a  steam  engine.  The  receipts  for  the  year  were 
a  trifle  over  Rs.  16,000,  and  the  balance  sheet  at  the  end  of  the 
year  1887  shewed  Rs.  1,72,482-13-9  lo  the  credit  of  the  Association. 
And  yet  the  Honorary  Secretary,  Dr  Mahendra  Lai  Sircar,  is  not 
happy.  In  his  own  words,  " Peiverse  as  it  may  appear,  it  ia 
because  of  the  favor  and  the  patronage  already  received  that 
I  complain  that  the  patronage  has  not  been  adequate  for  the  end 
sought  to  be  accomplished  " 

It  does  appear  to  me  mightily  perverse.  I  would  recommend 
to  the  worthy  Doctor  rumination  over  the  import  of  the  Spanish 
proverb  which  suggests  that  when  you  cannot  get  what  you  want, 
it  is  just  as  well  to  make  the  best  of  what  you  have. 

In  another  place.  Dr.  Mahendra  Lai  Sircar  say s  :  — "  We  have 
purchased  instruments  and  apparatus  as  much  as  we  could  possi- 
bly get  for  Rs.  26,000   But  it  must  be  evident  that  they  are  but 
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»s  a  drop  in  the  ocean  that  we  actually  reauire  for  the  purp<)ses 
ire  have  in  view'  It  is  by  no  means  evident  to  me.  If  nothing 
short  of  an  ocean  of  funds  will  appease  the  scientitic  hunger  of 
vouug  Ben^l,  I  am  afraid  that  young  Bengal  will  have  to  wait 
?or  it  till  the  millenium.  Not  tlius  did  Humphrey  Davy,  and 
Michael  Faraday,  and  Isaac  Newton  regard  the  matter  of  scientific 
education.  They  made  the  best  they  could  of  such  tools  ami 
appliances  as  lay  ready  to  their  hands — often  were  fain  to  make 
the  best  of  lack  of  either — with  what  success,  their  scientific 
achievements  remain  to  shew.  Dr.  Mahendra  Lai  Sircar  says:  — 
We  require  funds  to  endow  professorships,  each  of  which  will 
l-equire  about  a  lakh  and  half.  We  want  funds  for  additional 
instruments  and  apparatus  and  books,  which,  with  a  building  to 
locate  them,  will  require  at  least  a  lakh  of  rupees.  And  we  require 
funds  out  of  the  interest  of  which  our  collection  of  books  and 
instruments  must  be  adde<l  to  from  time  to  time,  in  order  to 
enable  our  professors  to  keep  pace  with  the  progress  of  science. 

These  are  very  worthy  and  Ifgitimate  objects  of  ambition,  but — 
Rome  was  not  built  in  a  day. 

Nbstor. 


WIND  ENGINES  FOR  INDIA, 
II. 


What  must  be  done  is  to  prevent  the  enormous  waste  of  water 
which  is  allowed  yearly,  and  devise  some  means  or  other  for  keep-, 
iog  it  in  store. 

To  do  this  power  is  required.  Steam  power  would  he  the  best, 
but  even  that  ia  expensive,  and  the  danger  of  putting  engines 
and  boilers  into  ignorant  hands  is  great. 

Water  wheels  would  do,  but  they  could  only  be  used  in  places 
where  there  is  a  constant  current.  ' 

There  is  only  one  thing  left,  and  that  is  we  must  look  to 
nature  again. 

When  shp  fails  us  in  giving  rain,  she  must  be  made  to  help 
us  in  some  other  way. 

WixDMlLLS  are  the  things  for  India,  and  there  is  no  power  in 
the  world  that  costs  so  little  as  the  power  required  to  turn  a 
windmill.  Iridia  is  a  countrj'  suited  for  them,  as  there  is  hardly  a 
day  that  there  is  not  a  slight  breeze  of  some  kind. 

It  is  surprising  that  in  a  large  country  like  this  we  never  come 
across  one  of  tliem,  doin;;  its  work  of  usefulness.  The  advantages 
of  a  proper  windmil  .system  in  this  country  would  work  wonders. 

At  present  the  tanks  are  mostly  made  on  high  lands  so  as 
in  case  of  water  being  required  for  the  crops,  all  the  farmer  does 
is  to  breach  the  banks  and  let  the  wa'er  flow  down  to  the  lower 
cultivated  plots.  Wlien  the  tanks  get  dry  there  is  no  means  of 
getting  them  refilled  till  the  raii^s  set  in  again.  Now  what  is 
required  is  to  have  tanks  constructed  also  in  the  low  lying 
grouH'ls,  and  in  such  places  that  the  slightest  shower  will  fill 
them  by  the  water  from  higher  levels.  Windmills  erected 
Bear  these  tanks  could  be  made  to  force  the  water  up  to  the 
higher  level  tanks.  Another  great  advantage  gained  by  this 
method  would  be  that  all  water  escaping  from  the  fields  could  b^ 
made  to  run  back  into  the  lower  tanks.  N^idlas  are  natural  canals, 
and  during  the  hot  weather  if  a  small  bund  is  thrown  across 
them  there  can  always  be  enough  water  collected  to  be  useful;  at 
pre.seiit  all  the  high  land  water  is  allowed  to  iro  to  waste. 

Tliere  are  fifty  ditferent  uses  to  which  windmills  could  be  pu^ 
for  the  l)enefit  of  the  rural  population — husking  paddy,  makini 
flour,  extracting  oil,  crushing  sugarcane,  pumping  up  good 
water  from  wells,  &c.,  &c.,  which  would  in  themselves  pay 
for  the  machine  over  and  over  again.  It  is  left  to  the  zemindars 
them.selves  to  carry  out  these  reforms,  and  if  the  advantages  to 
be  gained  are  explaii-ed  to  them,  I  am  certain  they  would  co-operi- 
ate  in  working  out  the  system.  In  fact,  they  could  make  tMe 
another  source  of  income. 

Windmills  cost  very  little  to  erect,  and  next  to  nothing  for 
keeping  in  repair. 

Vfp  all  know  what  rapiil  strides  the  steam  engine  has  made 
during  the  last  few  years,  but  I  don't  think  many  are  aware 
wliat  improvements  have  also  Vjeen  made  in  regard  to  wind 
engines  The  olil  styles  of  mill  we  used  to  see  in  our  younger 
days  are  fast  dying  out,  and  in  their  places  have  been  erected 
mills  of  such^  automatic  and  simple  design,  that  seeing  them 
at  work  coming  up  to  the  wind  themselves  one  would  imagine 
that  some  one  was  in  attendance. 

It  inust  be  patent  to  nearly  everyone  living  in  the  Mofussil 
that  interest  in  rural  life  by  natives  of  the  upper  classes  is 
declining.  Lof)k  at  all  the  Indian  colleges';  they  are  overflowing 
with  young  men.  Now  where  have  most  of  these  lads  come  from, 
and  who  are  they  ?  They  are  from  the  different  towns  and  villages, 
liOns  of  small  zemindars  and  respectable  farmers  whose  only 
aim  in  life  is  that  their  sons  should  serve  the  Government  in 
w>me  cajiaclty  or  other,  and  that  they  shouhl  either  study 
as  doctors  and  lawyers,  and  what  Is  the  consetmence,  the 
jirofessions  are  overdone,  and  this  is  the  reason  wliy  there  is  so 
much  discontent  among  the  educated  who  think  Government 
is  very  unjust  if  it  docs  not  find  employment  for  them  all. 
How  iiiany  think  of  goltig  back  to  their  own  village,  and  with  the 
education  they  have  refieived  improving  their  property  ? 
Why  veiTT  few,  if  any.  A  lad  goes  from  his  home  and  is  placed 
in  one  of  the  colleges,  he  has  not  been  there  long  before  his  few 


wants  become  greater,  and  by  the  time  he  has  finislied  his 
education  feels  too  proud  to  live  all  his  life  amongst  his  ignorant 
kinsfolk. 

It  is  true  he  goes  home  now  and  then,  but  it  has  lost  all  its 
boyish  charms  ;  his  old  frien<ls  and  associates  seem  contemptible  to 
him,  he  finds  the  place  dull,  and  longs  to  be  back  amidst  the  busy 
men  of  the  world.  He  goes  back  to  town,  and  is  not  very  flushed 
with  cash,  so  to  keep  up  appearances  he  resorts  to  mortgaging  his 
property  and  contracting  loans  bearing  exorbitant  interest,  and 
nere  is  the  secret  of  property  which  has  been  in  the  family  for 
centuries  changing  hands  and  going  over  to  the  money  lender. 

These  are  the  men  who  for  some  better  employment  think 
themselves  aggrieved,  and  take  to  writius;  bombastic  letters  to  the 
different  papers  about  oppression  and  the  like,  and  by  so  doing 
are  looked  upon  not  only  by  Englishmen,  but  also  by  tlieir  fellow- 
countrymen  with  conteinpt.  Some  means  should  be  devised  for 
encouraging  Agriculture,  which  would  open  out  a  large  field  for 
the  dissatisfied,  and  they  should  be  made  to  understand  that 
this  line  of  business  is  just  as  honourable  and  far  more  independent 
than  most  of  the  other  professions. 

The  native  nobility  and  gentry  backed  up  by  Government 
should  establish  a  number  of  Agricultural  colleges  in  all  parts  of 
India  where  yotmg  men  could  be  trained  and  taught  fanning  on 
the  latest  modern  principles.  The  benefit  of  institutions  like 
these  would  be  immense.  The  student  after  finishing  his  course 
would  then  be  eager  to  try  in  practice  what  he  has  learnt  in  theory, 
and  with  a  class  of  men  like  these  the  social  standing  of  the 
rural  classes  would  be  greatly  improved. 

The  future  prosperity  of  India  is  left  with  the  natives  them- 
selves, and  it  is  to  the  upper  ten  of  Indian  society  that  she 
must  look  to  carry  out  these  reforms,  and  if  they  only  persevere 
in  this  branch  of  service,  as  they  have  done  in  others,  India 
will  owe  them  a  debt  of  gratitude  which  she  will  never  be  able 
to  repay. 

Lepidodendkoic. 


EQUALITY  AND  FRATERNITY. 

Sir, — I  have  been  expecting  for  some  time,  that  one  or  other 
of  the  Civil  Engineers  appointed  in  India  would  m  'ke  a  move 
regarding  the  question  of  the  improved  pension  rules,  I  refer 
of  course  to  those  Engineers  who  have  not  received  the  benefit 
of  these  latter  rules.  I  cannot  make  out  why  men  doing  similar 
duties  should  be  under  diS'erent  rules,  and  I  maintain  that 
pensions  are  granted  for  services  performed,  and  for  this  reason 
only.  This  being  so,  why  in  the  name  of  all  that  is  just  should 
there  be  two  sets  of  pension  rules  (and  two  of  furlough  also)  for 
men  executing  the  same  or  similar  work?  Civil  Engineers 
appointed  from  Colleges  in  India  after  passing  the  theoretical  exami- 
nation have,  as  a  rule,  to  work  two  years  before  they  are  graded 
the  same  as  men  appointed  from  England.  During  these  two 
years  they  are  undergoing  a  course  of  practical  training,  and  my 
experience  is  that  after  the  time  so  spent,  they  are,  as  a  rule,  quite 
fitted  for  the  rank  of  2nd  grade  Assistant  Engineer.  If  they  are 
not,  why  are  they  after  this  time  kept  on  the  same  roster  for 
promotion,  Ac,  as  men  appointed  from  England  ?  In  !■  eeping  all 
men  on  one  roster  the  Govei  nment  acknowledges  that  those 
Engineers  ajjpointed  in  India  are  of  the  same  worth  as  servant* 
as  the  Engineers  from  England. 

I  fancy  all  Civil  Engineers  in  the  Department  are  fully  agreed 
that  they  ought  to  receive  the  same  treatment  a<  the  K.E's.,  but 
unless  the  claims  of  all  C.Es.  to  the  same  pension  and  furlough 
rules  be  primarily  put  forward,  I  cannot  see  how  the  R.E  question 
can  be  fairly  aiiitated  What  can  it  matter  to  the  Government 
as  to  where  their  employes  come  from  ?  If  they  can  do  the 
same  work,  and  are  of  the  same  value  as  servants,  surely  their 
wage  should  be  equal. 

I  would  strongly  advise  all  men  who  have  not  received  the 
benefits  of  the  improved  pension  rules  to  address  the  Civil 
Engineers'  Defence  Committee  on  the  subject,  and  to  urge  that 
body  to  keep  the  question  of  equal  treatment  of  all  Civil  Engineers 
well  to  the  fore.  Until  we  all  receive  the  same  pension  and  fur- 
lough rules,  the  Civil  Engineers  of  the  P  W.  D.  cainiot  possibly  be 
united,  and  till  united  we  cannot  make  headway  again.-st  the 
unfair  treatment  we  receive  I  consider  that  the  Committee 
should,  in  their  address  to  Parliament,  urge  that  pensions  and 
furlough  are  granted  for  work  done,  and  for  work  done  only  ;  and 
that  irrespective  of  the  style  of  the  Engineer's  recruitment. 
The  Civil  Engineers,  who  are  under  the  old  pension  rules,  are 
commencing  to  form  a  minority  in  the  Department,  and  I  regret 
to  say  I  am  beginning  to  feel  that,  as  a  minority,  our  claims  to 
equal  treatment  are  being  quietly  ignored  by  the  majority.  1 
trust  I  am  wrong,  and  I  hope  that  the  Defence  Commitlee  wdl 
prove  I  am. 

I  must  .apologise  for  the  length  of  my  letter,  hut  before  fini.shtng 
I  should  like  to  draw  attention  to  the  fact  that  although  (Jovern- 
ment  has  heretofore  not  agreed  to  give  the  better  pension  rules  to 
all  those  Engineers  appointed  in  India,  yet  many  of  the  latter  are 
considered  good  enough  to  be  elected  as  Members  of  the  Institute 
of  Civil  Engineers,  thereby  proving  that  they  are  worthy  members 

of  the  profession. 

ViATOi;. 
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General  Eeport  on  the  Operations  of  the  Survey  of  India 
Department  during  1886-87. 

As  a  general  rule,  reports  are  <hy  reading,  but  this  one  is  to  a 
great  extent  free  from  this  charge,  containing  as  it  does  an  Appen- 
dix which  reads  more  like  a  book  of  travel  than  anything  else. 

The  body  of  the  report  deals  with  the  work  of  the  several 
parties,  and  the  Appendix  is  made  up  of  extracts  from  the  narrative 
reports  sent  in  to  head-quarters  by  the  various  executive  officers. 
Of  the  twenty-five  parties  at  work  only  one  small  party  was  em- 
ployed in  trigonometrical  survey  work  :  it  was  engaged  in  the 
secondary  triangulation  of  the  East  Coast  of  India  with  the  object 
of  furnishing  points  as  a  basis  for  the  future  work  of  the  Marine 
Survey  Department,  and  as  part  of  tlie  scheme  to  complete  the 
triangulation  of  the  coasts  of  India  and  Burma  over  the  parts 
left  untouched  by  the  principal  triangulation. 

It  was  unfortunately  also  found  necessary  to  restrict  the  pro- 
gramme of  the  topographical  survey  so  as  to  meet  the  demands  for 
remunerative  surveys  in  the  Central  Provinces.  In  consequence 
there  were  only  eight  parties  employed  as  against  ten  in  the 
preceding  year,  and  the  outturn  of  work  was  17,510  square  miles 
as  against  19,162  square  miles  of  the  year  before,  while  in  addition 
296  square  miles  of  forest  were  surveyed  on  the  8-inch  scale,  and 
46  square  miles  on  the  4-inch  scale. 

One  of  these  eight  parties  was  engaged  in  the  survey  of  the 
Nicobar  Islands  with  the  view  of  fixing  their  absolute  position  on 
the  maps,  and  their  relative  positions  in  regard  to  each  other,  and 
also  of  obtaining  an  accurate  outline  of  the  coast  to  meet  the 
requirements  of  navigation. 

Astronomical  latitudes  were  taken  with  a  14-inch  theodo- 
lite, and  the  longitude  of  Kamorta  was  obtained  difi'erentially 
from  Chatham  Island  by  means  of  a  battery  of  chronometers. 
This  station  is  probably  determined  within  80  feet  in  latitude 
and  168  feet  in  longitude.  This  party  was  under  the  charge  of 
Colonel  G.  Strachan,  who  gives  some  very  interesting  informa- 
tion regarding  the  islands  and  the  manners  and  customs  of 
the  inhabitants.  It  is  hard  to  keep  from  smiling  when  one 
reads  of  their  favorite  drink  being  a  mixture  of  rum  and  castor 
oil.  Owing  to  the  fact  that  most  of  the  islands  are  covered  with 
dense  forests,  it  was  impossible  to  get  much  topographical  detail 
in  the  short  time  that  the  party  had  at  its  disposal,  but  several 
Tiigh  peaks  were  fixed  ranging  from  one  to  two  thousand  feet  in 
height.  In  addition  to  the  sui-vey  of  the  Nicobar  Islands  a  little 
extra  work  was  done  on  Little  Andaman  Island,  and  its  position 
•on  the  Marine  Chart  was  found  to  be  considerably  in  error. 

There  were  six  Cadastral  Survey  parties  at  work  during  the 
sea-son,  giving  a  total  area  of  4,273  square  miles  surveyed.  In  the 
Gorakhpur  party  a  new  departure  took  place  by  the  employment 
of  village  patwaries  as  surveyors  instead  of  professional  amins, 
and  the  cliange  was  found  to  work  very  well. 

A  survey  of  Calcutta  was  begun  on  the  scale  of  50  feet  to  1 
inch,  in  which,  besides  the  ordinary  particulars  concerning  streets 
and  houses,  the  boundaries  of  the  several  properties  which  pay 
revenue  to  Government  will  be  shewn. 

The  Traverse  Survey  parties  continued  their  work  in  the 
Punjab  and  the  Central  Provinces  and  completed  6,085  square 
miles  in  the  former  province,  and  10,576  square  miles  in  the 
latter. 

As  there  was  only  one  officer  available  for  astronomical  work, 
latitude  obsen-ations  were  resumed  on  the  meridian  of  80°,  ami 
completed  by  Lieutenant  Burrar<l  at  five  station.s,  bringing  the 
work  down  to  latitude  20"  13'.  The  observations  had  to  be  closed 
somewhat  early  to  allow  of  experiments  with  the  transit  instru- 
ments, used  in  the  electro-longitude  operations,  being  undertaken 
»t  Dehra.  These  experiments,  which  were  made  to  discover,  if  pos- 


sible, the  source  of  some  puzzling  errors  which  had  been  noticed  in 
the  previous  season's  work,  are  fully  described  by  Lieutenant 
Burrard  in  the  Appendix,  and  the  de.scription  is  a  model  of  clear 
and  exhaustive  reasoning  which  will  be  welcomed  by  all  interest- 
ed in  the  subject  of  instrumental  errors. 

Tidal  operations  were  continued  at  seventeen  stations.  One 
new  observatory  was  added  to  the  list  by  the  esUblishment  of  a 
stetion  at  Akyab,  but  unfortunately  the  observatory  of  Dublat  at 
the  mouth  of  the  Hooghly  was  swept  away  by  a  cyclone  on  29th 
September  1886. 

The  results  of  the  harmonic  analysis  of  the  observations,  taken 
at  those  stations  where  the  work  is  completed,  are  given  in  tabular 
form  in  the  Appendix.  The  Tidal  and  levelling  party  also  completed 
450  miles  of  double  spirit-levelling  in  the  southern  part  of  India. 

Considerable  additions  were  made  to  our  geographical  know- 
ledge during  the  season  both  in  Upper  Burma  and  across  the 
Himalayas.  In  the  former  district,  two  detachments  were  emj)loyed 
under  Major  Hobday  and  Colonel  Woodthorpe,  respectively,  and  . 
between  them  an  area  of  15,284  square  miles  was  reconnoitered  on 
the  quarter  inch  scale  based  on  triangulation,  and  the  various 
reconnaissances  executed  from  time  to  time  by  military  officers  also 
incorporated  in  the  maps. 

The  report  of  the  explorations  of  M.-H.  in  Nepal  and  Thibet  with 
a  sketch  map  of  his  route  was  separately  published.  The  present 
volume,  however,  contains  a  summary  by  Colonel  Tanner  of  E.  N.'s 
work  in  Eastern  Thibet,  together  with  a  sketch  map  of  Bhootan . 
A  short  account  is  also  given  of  the  work  and  adventures  of  K.  P. 
a  native  of  Sikkim,  who  was  sent  to  Thibet  in  1880  with  a  Chinese 
Laiiia,  and  was  sold  as  a  slave  by  the  latter.  He  eventually 
managed  to  escape  and  reach  India. 

A  t  the  head-quarters  offices  a  vast  amount  of  work  was  thrown 
on  the  drawing  office  by  the  surveys  and  reconnaissances  of  the 
Afghan  Boundary  Commission.  Considerable  progress  was  made 
in  the  completion  of  the  maps  without  interfering  with  the 
ordinary  work,  which  was  further  increased  by  urgent  demands 
for  maps  of  Burma  and  Baluchistan.  A  series  of  statistical  maps 
was  also  commenced  shewing  the  areas  of  the  principal  crops 
,grown  in  India,  and  considerable  progress  was  made  in  the 
military  and  railway  map  in  twelve  sheets. 

Tlie  photographic  office  was  ably  conducted  by  Colonel  Water- 
house,  and  under  his  direction  the  processes  of  heliogravure  made 
much  progress.  Two  quarter  sheets  of  the  atlas  of  India  were 
engraved  directly  by  the  aid  of  photography  from  manuscript  draw- 
ings, and  the  results  shew  that  the  process  is  well  adapted  to  take 
the  place  of  hand  engraving  in  maps  in  which  the  geographical 
information  is  incomplete,  and  likely  to  be  superseded.  In  the 
Appendix  will  also  be  found  specimens  of  collotype  as  applied  to  the 
reproduction  of  water-colour  drawings,  and  illustrating  the  ad- 
vantages of  orthochromatic  photography  to  which  some  attention 
was  devoted. 

It  is  a  pity  to  tax  a  willing  department  above  its  powers,  but 
that  is  exactly  what  the  Government  seems  to  be  doing;  for  the 
Surveyor-General  says  that  the  existing  strength  of  the  senior 
division  is  insufficient  to  meet  the  strain  put  upon  it  ;  this  strain 
is  partly  due  to  the  appointments  to  fill  existing  vacancies  having 
been  withheld,  and  partly  to  the  expansion  of  the  military 
programme,  and  to  the  extra  demands  which  are  now  made  for 
officers  to  accompany  military  and  political  expeditions.  This  is 
a  state  of  things  which  ought  to  be  remedied,  especially  as  the 
newly  acquired  province  of  Upper  Burma  will  require  to  be 
regularly  surveyed  at  no  distant  date. 

There  were  some  changes  in  the  personnel  of  the  department 
during  the  year  :  Lieutenant-Colonel  T.  T.  Carter,  r.e.,  retired 
after  25  years  service  in  the  department,  and  the  post  of  Surveyor 
General  was  rendered  vacant  by  the  sad  death  of  Colonel  DePree, 
whose  connection  with  the  survey  extended  over  a  period  of  no 
less  than  32  years.  Lieutenant-Colonel  H.  R.  Thuillier,  r.e., 
who  was  officiating  for  Colonel  DePree  was  appointed  to  fill  hia 
place,  and  under  his  directions  the  present  report  was  compiled. 
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TYPES  OF  IRON  GIRDER  BRIDGES.  INDIAN 

MIDLAND  RAILWAY. 

We  furnish  the  fourth  of  the  series  of  Plates  ^ving 
details  of  the  main  girders  of  these  Bridges.  The  Draw- 
ings, as  said  before,  are  self-explanatory.  The  annexed 
Plate  refers  to  the  150  feet  clear  span  through  bridge, 
some  particulars  relative  to  which  will  be  found  in  our 
issue  of  25th  August  last. 


BICYCLE  RUNNING. 


By  A.  EwBANK. 
XL 

The  single  rolling  wheel  ^\-ith  its  plane  vertical  has 
really  two  distinct  velocities.  It  has  a  linear  or  forward 
velocity,  say  due  north.  Let  us  suppose  this  to  be  10 
miles  per  hour.  It  has  an  angular  velocity  or  rotational 
speed.  The  axis  of  this  rotation  is  horizontal.  The 
rotation  is  such  that  the  plane  of  the  wheel,  or  of  one  face 
of  the  wheel,  does  not  change.  The  axis  of  the  rotation 
is  normal  to  the  wheel  plane.  Suppose  the  angular 
velocity  to  be  such  that  a  particular  point  on  the 
outside  of  the  tire,  which  is  now  the  highest  point  of  the 
wheel,  will  again  become  the  highest  point  after  the  lapse 
of  one  second  of  time. 

The  linear  and  angxdar  velocities  are  related  to  each 
other  if  the  diameter  of  the  wheel  is  previously  given. 
As  we  have  arbitrarily  selected  the  linear  velocity  as 
10  miles  per  hour,  and  the  angular  velocity  or  spin  as  one 
rotation  per  second,  we  have  indirectly  chosen  for  our 
wheel  some  particular  size  which  we  do  not  here  stop  to 
calculate. 

As  the  wheel  has  acquired  increased  stability,  the 
f^uestion  arises  to  which  one  of  the  two  velocities—  the 
hncar  and  the  angular — should  this  enhanced  stability 
be  attributed? 

To  determine  this  question,  we  might  give  the  wheel 
a  forward  velocity  of  10  miles  per  hour  without  giving 
it  any  spin.  We  could  do  this  by  putting  the  wheel  on 
a  truck  and  moving  the  truck  on  a  level  road.  If  we  do 
so,  we  .shall  find  that  the  accidental  joltings  to  which  the 
wheel  is  subject  will  speedily  upset  it.  A  more  accurate 
method  would  be  to  place  the  wheel  on  the  deck  of  a 
barge  which  is  towed  in  a  smooth  lake  or  river  by  a  little 
steam  tug. 

This  motion  would  be  much  smoother  than  that  along 
an  ordinarj'  road.  We  could  then  deliver  small  blows  R 
to  the  wheel  and  normal  to  its  plan.  We  should  find  that 
the  magnitude  of  an  upsetting  blow  is  just  the  same  as 
it  was  when  the  wheel  was  at  rest.  Our  conclusion 
would  then  be  that  the  linear  velocity  of  the  wheel  did 
in  noway  affect  its  stability.  It  remains,  therefore,  to 
examine  the  spin  or  rotational  velocity  when  this  is  un- 
accompanied with  any  forward  velocity. 

The  reader  would  perhaps  suggest  that  the  wheel 
should  be  raised  above  the  groimd,  and  a  fixed  axis  run- 
ning normally  through  its  centre  should  be  arranged  in 
bearings.  This  arrangement  does  indeed  enable  us  to 
give  the  wheel  a  rapid  spin,  while  its  centre  has  no  for- 
ward velwity.  But  the  arrangement  is  of  no  use  to  us 
for  the  purposes  of  our  inquirj'.  The  fixed  axis  will  com- 
pel the  wheel  to  keep  its  plane  fixed.  It  cannot,  there- 
fore, yield  to  any  blow.  If  we  deliver  a  blow  R,  we  cause 
stresses  and  straining  at  the  places  where  the  axis  lies  in 
its  bearings.  The  bearings  resist  these  stresses  and  the 
wheel  continties  to  move  approximately  as  it  moved 
before.  The  word  approximately  is  introduced  into  the 
preceding  sentence,  because  there  is  always  some  "  play  " 
Ht  the  bearings.  In  spite,  howevc  r,  of  this  play,  the  bear- 
ings do  mainly  control  the  wheel  and  prevent  it  from 
yielding  to  the  blow  R,  even  if  it  was  inclined  to  yield. 
It  is  this  [wssible  inclination  to  yield  which  is  the  very 
thing  in  question.  We  must,  therefore,  contrive  a  more 
moveable  axis. 


Fiij.  1. 


In  fig.  1  the  wheel  is  suspended  from  a  fixed  point  G. 
G  F  is  a  long  fine  cord,  the  figure  being  not  drawn  to- 
scale.  F  A,  F  B  are  thin  rods  of  wood  or  metal.  A  C  B  is 
a  horizon  tal  rod  of  metal.  This  rod  is  not  meant  to  turn 
with  the  wheel  in  the  way  an  axle  sometimes  turns.  In 
other  words,  it  is  not  fastened  to  the  wheel.  It  passes 
loosely  through  the  wheel  at  its  centre,  so  that  the  wheel 
turns  on  this  fixed  axle  A  B.  The  masses  of  the  rods 
A  F,  B  F,  and  A  B  are  small  separately  and  collectively 
compared  with  the  mass  of  the  wheel. 

Matters  being  thus  arranged,  choose  a  point  D  which 
now  is  not  at  the  centre  of  the  wheel.  Let  D  be  verti- 
cally over  C.  At  D  let  us  deliver  a  slight  blow  R 
parallel  to  A  B.  By  the  line  A  B  we  do  not  m'ean  the 
line  B  A.  Let  the  plane  of  the  wheel  be  in  the  meridian 
of  the  place.  Let  A  B  point  due  east.  Then  B  A  points 
due  west.  In  Geometry,  a  line  A  B  may  mean  the  same  ' 
thing  as  a  line  B  A.  For  each  may  be  a  collection  of 
points  fixed  in  space.  In  Dynamics,  however,  a  line  A  B 
connotes,  or  implies,  or  suggests  a  movement  from  A 
towards  B. 

Let  then  a  blow  R  be  delivered  as  is  indicated  in  the. 
figure.  In  con.sequence  of  the  blow  the  points  A,  B,  F  of  the ; 
body  will  all  receive  motions  which  have  horizontal  com- , 
ponents  towards  the  right,  that  is  eastwards.     If  the  total , 
motions  of  A,  B  and  F  were  parallel  ia  direction  and  equal 
in  magnitude,    the    whole  apparatus    FAB    would  move 
forwards  without  rotation.    Such  a  motion  is  called  a  mo- 
tion of  pure   translation.     If,  however,  the    total   initial 
velocities  of  the  three  points  A,  B,  F  of   the   body  are' 
not  thus  perfectly  equal,  there  will  be  some  rotation.  ' 

In   fact,  the  extremity  A  of  the  rod  A  B  will  slope    up- 
wards to  the  right.     The  extremity  B  will  move  down- , 
wards.     We  do  not  as.sert  that  it  will  slope  downwards  toi 
the  right,  or  downwards  to   the  left,   or  move   vertically^ 
downwards. 

For  the  movement  of  B  will  depend  partly  on  the' 
length  of  C  B  when  the  mass  and  dimensions  of  the  wheel 
are  known.  The  point  F  will  move  horizontally  eastwards. 
It  must  be  noted  that  these  motions  are  merely  the  initial 
motions.  They  are  the  first  movements  or  velocities; 
which  the  apparatus  acquires  the  moment  after  the  blow 
R  is  delivered.  The  centre  C  of  the  wheel  will  have  an 
initial  horizontal  movement,  the  same  as  that  of  F  in 
direction,  but  less  in  magnitude. 

Now  we  wish  to  have  C  initially  at  rest  and,  therefore,  a 
single  blow  R  is  not  suitable.  Wc,  therefore,  choose  a  point 
E  on  D  C  produced,  and  such  that  D  C  =  C  F.  At  E  we: 
deliver  a  blow  S  eciual  to  R  in  magnituiic,  but  opposite  in, 
direction.  We  can  now  more  precisely  describe  the  move- 
ment of  the  extremity  B.  A  will  now  initially  move 
vertically  upwards.  B  will  initially  move  vertically  down- 
wards. C  will  be  at  rest.  F  initially  will  move  horizontally 
and  eastwards.  •  ' 
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If,  instead  of  having  F  U  a  long  fine  cord,  we  have 
it  a  short  thick  cord,  the  subsequent  motions  of  A,  B,  ¥ 
will  be  different  from  what  they  will  be  with  F  G  long 
and  fine.  But  with  such  subsequent  motions  we  are  not 
concerned,  nor  need  we  give  the  magnitude  of  the  initial 
upward  velocity  of  A.  It  will  depend  on  the  blows  R  and 
S,  on  the  positions  of  D  and  E,  on  the  mass  and  diameter 
of  the  wheel,  and  on  other  elements. 

The  initial  movement  of  the  wheel  is  a  movement  oi 
rotation  about  a  line  M  N,  which  passes  through  C  and 
points  due  north.  This  rotation  we  may  call  an  upsetting 
rotation.  The  wheel  plane  leaves  the  meridian  and 
takes  a  sloping  position.  If  the  wheel  were  not  interfered 
with  by  a  tension  along  the  string  F  G,  it  would  rotate 
continuously  in  the  same  direction  as  that  in  which  it 
commences  to  rotate. 

The  reader,  looking  at  the  figure,  will  see  that  we  may 
describe  the  rotation  as  a  clockwise  rotation.  Sometimes 
a  clockwise  rotation  is  called  right  handed.  Then  a 
eonnter-clockwise  rotation  is  called  left-handed. 

Now  replace  the  wheel  on  its  original  meridian  position, 
and  give  it  in  its  own  plane  a  rapid  rotation  such  as  is  indi- 
cated by  the  arrow  W.  A  rotation  opposite  to  W  would 
do  equally  well  for  our  inquiry.  The  wheel  turns  about  the 
rod  A  B,  which  itself  does  not  turn  nor  move  in  any  way. 
Thus  the  points  A  and  B  remain  at  rest,  and  so  does  the 
point  F  or  the  string  F  G.  Had  we  fixed  A  B  to  the 
wheel,  the  end  A  would  have  to  turn,  and  this  would 
introduce  a  stress  at  A.  We  might,  however,  have  fixed 
A  B  to  the  wheel  if  we  made  A  B  turn  in  bearings  at 
A  and  B.  We  should  then  have  these  bearings  connected 
with  F  by  the  rods  F  A  and  F  B.  The  arrangement  of 
the  figure  is  the  simpler. 

As  the  wheel  revolves,  the  points  D,  E  are  whirled 
around.  At  certain  times  they  re-occupy  their  original 
positions  for  a  moment. 

It  is  at  one  such  moment  that  we  will  suppose  the 
former  blows  R  and  S  to  be  delivered.  If  the  wheel 
under  the  influence  of  R  and  S  should  endeavour,  with 
its  centre  at  rest,  to  rotate  clockwise  through  any  angle 
which  is  not  very  .small,  the  string  G  F  will  resist  such 
rotation.  For  the  rotation  could  only  take  place  if  the 
string  were  lengthened.  Conversely,  if  we  find  that  the 
wheel  does  not  move  far  from  its  original  position,  we 
cannot  give  the  credit  of  such  approximate  steadiness 
wholly,  or  even  mainly,  to  any  steadiness  inherent  in 
the  wheel  by  virtue  of  its  W  rotation.  In  order  to 
measure  this  possible  inherent  steadiness,  we  must  cut 
the  string  immediately  after  the  blows  R  and  S  are  deli- 
vered and  so  leave  the  wheel  free  to  turn  if  the  forces 
upon  it  tend  to  make  it  turn. 

If  we  cut  the  string,  the  wheel  falls.  But  we  can  easi- 
ly distinguish  between  the  falling  motion  and  the  motions 
we  are  studying.  We  only  need  a  little  time  to  elapse 
before  the  wheel  strikes  the  ground  and  so  ends  the 
experiment. 

Let  the  wheel  be  suspended  not  less  than  16  feet  above 
the  ground  or  floor.  Then  it  will  take  not  less  than  one 
second  to  fall.  If  the  W  rotation  is  sufficiently  rapid,  the 
wheel  will  execute  several  of  the  W  revolutions  in  one 
second.  The  mere  falling  of  the  wheel  would  carry  it 
down  with  the  line  A  B  at  a  constant  angle  to  the  horizon. 
If  the  wheel  suffers  from  the  blows  R  S,  their  effects  can  be 
studied  by  watching  the  line  C  B.  The  line  C  A  would 
do  equally  well.  When  the  wheel  is  suspended,  the  point 
B  is  originally  at  rest.  The  W  rotation  has  no  effect  on 
B.  The  function  of  B  is  to  ignore  any  movements  of  the 
wheel  points  in  their  own  plane  which  is  initially  the 
plane  of  the  meridian.  So  long  as  the  point  C  remains 
undisturbed  and  the  direction  of  the  wheel  plane  is  un- 
changed, B  will  be  fixed. 

But  if  the  wheel  plane  itself  changes  its  direction,  the 
yjoint  B  immediately  proclaims  the  fact.  C  B  is  the  nor- 
mal to  the  wheel  plane.  Accordingly  whatever  angle  the 
wheel  plane  makes  with  a  vertical  lino,  the  same  angle 
will  C  B  make  with  a  horizontal  plane. 

It  suffices,  therefore,  to   study   the   behaviour  of  C  B 


while  the  wheel  is  fiilling.  If  the  line  C  B  begins  to 
slope  downwards  and  continuously  increases  its  slope, 
we  must  infer  that  the  wheel  has  obtained  from 
the  blows  R  and  S  a  continuous  clockwise  rotation. 
If  the  line  C  B  slopes  only  a  little  downwards,  then  again 
becomes  horizontal,  and  then  slopes  upwards,  we  shall 
infer  that  the  wheel  has  taken  a  motion  which  we  before 
described  as  wobbling.  The  directions  which  the  line 
C  B  make  with  the  horizon  will,  in  fact,  be  found  to  be 
of  this  changeful  or  oscillatory  character. 

Instead  of  watching  C  B,  we  may,  of  course,  watch  the 
wheel  directly.  The  angular  movements  of  the  wheel  are 
really  the  result  of  the  effect  of  the  blow  combined  with 
the  original  W  rotation.  The  movements  of  C  B  are 
simpler  because  the  W  rotation  does  not  affect  it.  If 
this  experiment  is  duly  pondered,  we  shall  see  that  ift 
proves  that  the  steadiness  of  a  rolling  wheel  is  due  solely 
to  its  rotatory  movement. 


NOTES  ON  A  TRIAL  OF  JOY'S  VALVE  GEAR 

FITTED  ON  AN  "N"  CLASS  ENGINE, 

METRE  GAUGE. 

By  Frank  Goodwin,  District  Loco.  Superintendent, 

R.  M.  S.  R. 

Locomotive  Engineers  well  know  that  the  ordinary 
valve  gear  of  this  type  of  engine,  with  its  short  wheel 
base,  must  necessarily  be  very  cramped,  and  that  the 
eccentric  rods  must  work  at  a  very  extreme  angle,  while 
any  up  and  down  motion  or  movement  of  the  driving 
axle  (either  temporary  through  inequalities  in  the 
permanent  way,  or  permanent  through  the  set  of  the 
springs  or  wear  of  the  bearings)  at  once  affects  the  set 
of  the  valves. 

It  was  thought  that  valve  gear  on  Joy's  principle 
would  get  over  this  difficulty,  and  accordingly  a  set  of 
Joy's  gear  was  fitted  to  an  "N"  class,  and  a  trial  instituted 
between  the  engine  so  fitted,  and  another  engine  of  a 
similar  type,  but  with  the  ordinary  valve  gear.  The 
trial  was  made  with  a  picked  driver  who  had  charge  of 
both  engines,  and  took  them  out  on  alternate  days  over 
the  same  trip,  and  with,  as  far  as  possible,  the  same  loads.  • 
The  stretch  of  line  over  which  the  trial  was  conducted 
is  55f  miles  long,  and  the  up  journey  is  mostly  a  steady 
pull  with  frequent  grades  of  TTT,  and  the  last  10  miles 
is  a  heavy  pull  up  grades  of  ^^  and  yl^.  A  trip  consists 
of  the  journey  up  and  down  again.  The  load  on  the  up 
journey  was  always  a  full  one,  but  on  the  down  journey  ' 
the  engine  often  came  back  with  a  short  load,  but  it  has 
been  found  by  previous  experiments  that  as  the  grades 
on  the  down  journey  are  mostly  favorable  to  the  engine, 
a  light  engine  and  an  engine  with  a  full  load  burn 
nearly  the  same  amount  of  coal,  as  the  weight  of  the 
load  pushes  the  engine  down  the  banks. 

The  average  speed  of  the  train  was  12J  miles  an  hour, 
and  the  engines  were  first  tried  with  a  load  of  30  loaded 
wagons  (equal  to  a  gross  weight  of  300  tons)  and  then 
with  a  load  of  35  wagons  (a  gross  weight  of  350  tons). 

It  will  be  seen  by  the  appended  memo,  of  results   that 
the    Joy's    gear    shews    up  very  favorably  in  both  trials, 
and  gave  a  saving  of  l'7llbs.    of    coal    per    mile    in    the  ■ 
30    load    trial,  and  an  even  better  result  in  the  35  load 
trial  by  beating  the  ordinary  gear  by  3851bs.  a  mile. 

The  coal  used  was  Bengal  steam  coal  and  was  carefully 
weighed  during  the  trial.  The  trial  was  not  long  enough 
to  decide  on  the  merits  of  the  two  gears  with  regard  to 
wear  and  tear  and  repairs,  and  during  the  trial  neither 
of  the  engines  required  any  repairs. 

The  cost  of  a  set  of  Joy's  gear  adapted    for    this    type 
of    engine    is    approximately    Rs.  1,930,  and  the  cost  of . 
fitting  same  to  engine  Rs.  150. 
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Comparative  statevient  sheuing  res^dt  of  fruils  of  con. 
sumption  of  coal  by  "I\V  class  Engines  Jit  ted  with 
Joy's  gear  versus  ordinary  gear. 
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HINTS  FOR   THE  ERECTION  OF  LATTICE 
GIRDERS. 
Bt  H.  B.  Molesworth,  Late  Assistant  Engixeer, 
P.   W.   D. 

120  feet  span,  made  by  Fiiich  and  Co.,  Chapston, 
,  London,  and  similar  girders. 

It  may  appear  at  first  sight  useles.s  to  give  hints  for  the 
erection'of  girders  ;  but  as  some  difficulties  were  at  first 
experienced  in  erecting  the.se  girders,  and  henco  some  loss 
of  time,  a  few  notes  on  the  practical  experience  gained 
may  possibly  be  of  value. 

These  girders  are  on  sliding  plates,  and  are  hence 
awkward  to  jack.  It  is  therefore  advisable  to  build  them 
in  position  when  possible. 

The  struts  from  each  end  to  about  30  feet  from  the 
pier  are  braced.  This  bracing  is  made  of  bar  iron  bent 
to  the  required  shape  as  shewn  in  fig.  1. 

These  bracings  are  in  all  cases  put  in  last.  After  all 
the  lattice  work  has  been  erected  they  may  be  put  in 
either  of  two  ways. 

They  may  be  rivetted  together  as  shewn  in  fig.  2,  and 
slipped  down  over  the  top  of  the  lattice  work  before  the 
top  boom  is  put  on. 

Fig.  3  shews  an  alternative  way  of  putting  on  the 
bracing  of  the  struts  after  the  top  boom  has  been  put  on. 

They  are  placed  as  shewn  by  the  dotted  lines,  rivetted 
together  in  that  position,  and  then  slipped  down  into 
place.  I  devised  a  clip  for  holding  the  two  bars  together, 
which  is  shewn  in  fig.  4,  and  is  shewn  in  position  at  a  in 

fig-  3. 

For  rivetting  the  struts  and  ties  together,  I  also  devised 
the  clip  shewn  in  fig.  5,  which  is  shewn   in  position  at    b 

The  forked  piece  A  was  put  in  position,  and  the  clip  B 
driven  up  on  it  until  it  was  tight.  As  these  rivets  passed 
through  the  tie,  a  washer,  the  bracing  and  the  strut,  and 
there  was  no  second  hole  to  put  a  bolt  or  drift  in,  some 
such  contrivance  was  wanted. 

Some  slight  confusion  was  caused  by  an  error  in  the 
drawings,  which  omitted  to  shew  the  centre  gu.sset  plates 
of  the  lattice  work.  This,  however,  was  soon  discovered 
and  remedied. 

The  cross  bracing  between  the  girders  must  be  put  on 
before  the  top  boom,  as  it  cannot  be  put  on  afterwards. 


TRICHINOPOLY  WATER-SUPPLY. 
The  Board  of  the  South  Indian  Railway,  having  ap- 
proved of  the  proposal  for  obtaining  an  unfailing  supply 
of  good  water  from  the  river  Cauvery,  the  Directors 
further  suggested  that  it  might  be  desirable  to  ascertain 
whether  by  an  extension  or  enlargement  of  the  proposed 
scheme,  the  same  source  would  not  supply  the  town  of 
Trichinopoly  with  water,  and  so  reduce   the   expense   of 


the  Company,  and  even  perhaps  in  time  produce  a  profit 
sufficient  to  repay  the  outlay,  and  whether  if  this  bu 
practicable  the  Municipality  would  join  in  the  expense. 

It  was  suggested  that  the  construction  of  the  wells,  the 
obtaining  of  the  requisite  pumping  engines,  piping,  &c., 
should  be  undertaken  by  the  Company,  and  that  the  cost 
thereof  should  be  borne  by  the  Company  and  the  Muni- 
cipality in  proportion  to  ihe  quantity  of  water  estimated 
to  be  rec] aired  lay  each.  The  working  and  maintenance 
of  the  engines,  pipes,  &c.,  should  be  undertaken  by  the 
Company,  and  the  cost  thereof  borne  in  like  manner  by 
the  Municipality  and  the  Company.  The  arrangement  for 
obtaining  from  the  Cauvery  a  supply  of  water  to  meet  the 
Company' s  requirement  only,  i^cstiniAiGA  at  Rs.  57,742. 

The  Municipal  Commission  in  the  meanwhile  had  con- 
sidered the  rough  lines  of  a  project  estimated  to  cost 
Rs.  2,50,000 ;  they  have  approved  of  the  matter  being 
gone  into  in  detail ;  have  found  the  necessary  funds  for 
carrying  the  proposal  out ;  and,  I  believe,  the  matter  will 
be  placed  before  Government  in  the  Local  Fund  and 
Municipal  Department  in  the  course  of  a  few  days. 

The  Consulting  Engineer  considered  it  desirable  that 
the  working  arrangements  should  be  in  the  hands  of  the 
Company,  who  have  a  trained  mechanical  staff  always 
available. 

The  Collector  endorsed  this  view — saying  : — "  Joint 
action  with  the  South  Indian  Railway  Company  will  be 
an  immense  advantage  in  the  management  of  the 
pumping  station,  and,  unless  immediate  action  can  be 
taken,  this  chance  will  be  lost." 

The  Trichinopoly  Municipal  Council  unanimously 
adopted  the  following  report  regarding  a  water-supply 
project  for  the  town  to  be  carried  out  conjointly  with 
the  South  Indian  Railway  : — 

The  water-supply  of  the  town  of  Trichinopoly  is  at 
present  derived  from  the  Wyacondan  channel,  which 
traverses  the  southern  extremity  of  its  main  portion  at  a 
level  about  28  feet  above  that  of  the  bed  of  the  Cauvery. 
The  site  of  the  old  fort,  the  most  densely-populated  and 
important  part  of  the  town,  occupies  a  ridge  running 
north  and  south  between  the  channel  and  the  rock  and 
sloping  gently  towards  the  east  and  west.  The  system, 
under  which  this  part  of  the  Municipality  receives  its 
water-supply,  is  very  simple.  Two  main  supply  channels 
take  off  from  the  Wyacondan  at  suitable  points  opposite 
the  two  slopes  of  the  ridge  just  referred  to  and  run 
parallel  thereto  towards  the  river.  From  these  channels, 
branches  run  in  underground  tunnels  towards  the  ridge 
and  discharge  into  scries  of  deep  reservoirs  amongst 
the  houses  from  which  the  water  is  drawn 
for  use.  The  primary  channels  are  mere  open  streams 
and  are  of  course  in  a  position  to  intercept  the 
drainage  from  the  town,  and  though  arrangements 
have  been  made  to  pass  it  underneath  them  these  are  of 
a  very  partial  nature.  The  channels  have  also  been 
much  neglected  and  their  banks  have  at  times  been  little 
better  than  public  latrines.  South  of  the  Wyacondan 
channel,  and  on  the  continuation  of  the  ridge  on  which 
the  fort  stands,  are  two  populous  areas  known  as  Shen- 
golam  and  Mansackpetta,  which  abut  on  the  European 
and  Military  portion  of  the  Municipality.  They  have 
practically  no  water-supply  at  all  and  are  about  the  most 
cholera-stricken  localities  in  the  whole  town.  The  water 
project,  now  under  consideration,  is  intended,  in  the  first 
instance,  for  the  supply  of  these  areas,  the  population 
of  which  is  about  64,000. 

The  disadvantages,  from  which  the  water-supply  de- 
scribed above  suffers,  are  the  following : — 

Ist. —  It  is  drawn  from  the  Wyacondan  channel  at  a 
point  about  18  miles  from  its  origin.  Throughout  this 
distance,  it  runs  nearly  parallel  to  the  Cauvery,  receiving 
all  the  land  drainage  which  would  otherwise  flow  into 
the  river.  The  existence  of  several  villages  on  its  banks 
on  the  inland  side  and  the  fact  that  it  is  commonly  used 
for  washing  .and  similar  purposes  throughout  its  length 
add  to  this  disadvantage  and   render  its  water  extremely 
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impure  before  it  reaches  Trichiuopoly  at  all.  Its  supply 
is  also  uncertain  and  scanty  in  the  hot  season,  when  the 
chatuiel  sometimes  has  to  be  closed  for  repair. 

2'nd. — The  open  channels,  which  conduct  the  water 
from  the  Wyacondan  to  the  town  system  of  tanks,  are 
terribly  liable  to  pollution  and  receive  a  considerable 
proportion  of  the  drainage  of  the   town  in  wet    weather. 

■ird. — The  levels  only  allow  of  the  water  being  deliver- 
ed into  deep  tanks  amongst  the  houses  into  which  there 
must  be  a  large  amount  of  infiltration  of  drainage  from 
the  subsoil  which  has  been  permeated  by  the  leakage 
from  cess-pools  and  subject  to  other  causes  of  pollution 
for  ages.  The  tunnels  which  connect  these  tanks  pass 
through  most  objectionable  localities  (one  runs  under  a 
large  burial-ground)  and  the  sediment  which  accumulates 
in  them  is  of  a  very  foul  description. 

The  Chairman  of  the  Municipal  Council  applied  to 
Government  for  the  services  of  an  Engineer  to  investigate 
a  water  and  drainage  project ;  but,  the  Council  was  directed 
to  make  its  own  arrangements  for  securing  the  services 
of  a  qualified  person  for  the  purpose.  Advertisements 
were  accordingly  published  and  a  largo  number  of 
applications  were  received  ;but,  as  the  Council  considered 
that  the  employment  of  any  one  who  had  not  special 
experience  in  sanitary  engineering  would  be  a  waste  of 
money  and  as  none  of  the  applicants  appeared  to  have 
any  special  qualifications  of  the  sort,  nothing  further 
could  be  done  at  the  time.  Subsequently  the  Acting 
Collector  succeeded  in  securing  the  services  of  Messrs. 
Oldham  Brothers  of  Calcutta  for  the  work  under  circum- 
stances which  provided  for  all  that  could  be  desired  in  the 
way  of  special  knowledge  on  the  subject,  and  arrange- 
ments were  made  for  a  short  visit  from  Mr.  R.  Oldham 
in  April  last.  Meanwhile  levels,  which  had  been  taken 
by  Major  Drake- Brockman  some  years  before  in  preparing 
hLs  drainage  scheme,  were  connected  with  the  most 
important  points  on  the  channel  and  the  Cauvery  and 
plotted  on  the  large  scale  Municipal  map  and  all  aiTange- 
ments  made  to  facilitate  his  investigations. 

The  first  question  which  had  to  be  considered  was, 
whether  the  defects  in  the  existing  system  could  be 
remedied  at  a  moderate  cost  and  the  advantage  offered 
by  the  commanding  position  of  the  Wyacondan  channel 
(28  feet  or  so  above  the  river)  utilised.  The  leading 
faults  of  the  present  system  have  just  been  described. 
The  conclusion  arrived  at  as  regards  each  was  as  f  tllows  : — 

The  first  may  be  regarded  as  beyond  control.  The 
water  in  the  Wyacondan  channel  might  possibly  be 
conserved  against  pollution  arising  from  using  it  for 
washing  purposes  and  the  like  ;  but  the  physical  features 
of  the  country  render  it  impossible  to  avoid  its  being  the 
recipient  of  the  drainage  from  the  south  throughout  the 
■whole  ofits  course. 

The  second  source  of  pollution  might  be  ameliorated 
a  good  deal  by  the  construction  of  new  supply  channels 
(the  site  of  the  present  ones  is  satxirated  with  filth)  with 
proper  arrangements  for  passing  drainage  under  them. 
It  would,  however,  always  have  to  be  an  open  channel, 
as  the  fall  is  too  small  to  allow  of  pipes  of  any  reasonable 
dimensions  being  used. 

The  third  defect  could  only  be  remedied  by  the 
establishment  of  a  pumping  station  on  the  Wyacondan 
channel  to  allow  of  the  delivery  of  water  on  a  reasonable 
level  (which  would  also  get  over  the  second   drawback). 

The  possible  improvement  on  the  present  system, 
without  pumping  operations,  is  therefore  confined  to  a 
small  measure  of  conservancy  in  the  upper  course  of  the 
Wyacondan — a  measure  which  would  be  resisted,  very 
possibly  successfully,  by  the  inhabitants  of  the  adjoining 
villages— and  the  reconstruction  of  the  two  primary 
supply  channels.  This  would  effect  a  considerable 
improvement ;  but  it  would  still  leave  the  supply  very 
foul  and  dangerous  to  health,  and  precarious  and  scanty 
in  the  hot  weather,  while  MarSackpetta  and  Shengolam, 
two  of  the  worst  localities,  would  be  left  as  badly  off"  as 
ever.  If  pumping  operations  arc  resorted  to,  all  the 
defects  except    those  due  to  want    of   Conservancy    of 


the  Wyacondan  and  occasional  scanty  supply  would 
disappear,  but,  roughly  speaking,  the  cost  of  such  a 
system  would  only  fall  short  of  that  of  one  relying 
directly  on  the  Cauvery  itself  by  the  cost  of  some- 
what more  powerful  engines  and  a  slightly  longer  main 
pipe.  At  first  sight  it  may  appear  that  there  would  be 
a  large  saving  in  piping  in  favor  of  the  former,  but  this 
would  not  be  the  case  unless  a  reservoir  were  dispensed 
with,  as  the  nearest  site  for  one  would  be  the  high 
ground  in  the  cantonment  south  of  the  channel ;  whereas 
with  a  system  drawing  its  supply  from  the  river,  the 
Trichiuopoly  rock  itself  would  affbrd  an  excellent  site  not 
far  out  of  the  line  the  main  pipe  would  naturally 
adopt.  A  reservoir  might  of  course  be  dispensed  with, 
but  a  system  of  delivery  in  pipes  without  one  would  be  a 
very  dangerous  one,  as  the  slightest  accident  to  the 
machinery  would  force  the  population  to  resort  to  the 
wells  and  tanks  which  had  fallen  into  disuse  and  become 
foul. 

A  project  of  pumping  from  the  Cauvery  being  thus 
shewn  to  be  the  only  reasonable  solution  of  the  problem, 
its  main  features  follow  as  a  matter  of  course,  viz.,  a 
pumping  station  for  the  colk^ction  of  the  Water  required 
from  wells  in  the  bed  of  the  river,  a  reservoir  on  a 
suitable  position  on  the  rock  and  a  system  of  distributing 
pipes  therefrom.  The  position  which  the  wells  should 
occupy  is  settled  by  the  Kodamurity  river,  which  runs 
into  the  Cauvery  about  f  of  a  mile  above  the  Cauvery 
bridge.  This  river  drains,  amongst  other  areas,  the 
densely-populated  and  cholera-infested  tract  between  the 
Wyacondan  channel  and  the  Cauvery,  and  its  drainage 
must  therefore  be  avoided  by  placing  the  wells  above  its 
junction.  From  this  point  no  drainage  falls  into  the 
Cauvery  for  a  distance  of  15  miles  up  its  course.  The 
main  would  follow  the  course  of  the  Railway  up  to  the 
Fort  station,  where  it  woidd  turn  to  the  east  and  run 
along  the  southern  face  of  the  rock  to  its  south-eastern 
corner.  Here,  on  a  slightly  sloping  shoulder  about  50 
feet  above  the  ridge  on  which  the  town  is  built,  is 
an  excellent  site  for  a  reservoir.  A  certain  amount 
of  quarrying  will  be  necessary  to  level  the  floor, 
but  this  will  not  be  a  serious  source  of  expendi- ; 
ture,  as  the  stone  removed  will  be  required  for  the  walls 
of  the  cistern.  It  would  probably  be  found  advisable 
to  construct  it  of  a  size  to  hold  three  days'  supply,  or 
1,920,000  gallons,  at  10  gallons  per  head  per  diem  which 
would  be  equivalent  to  a  depth  of  16  feet  over  an  area  of 
200  feet  X  100  feet.  From  this  the  distributing  system 
would  run  to  the  parts  of  the  town  mentioned  above.  The 
European  portion  of  the  cantonment  would,  of  coarse,  be 
omitted,  as  would  also  be  the  Regimental  lines,  but  a 
supply  to  the  latter  could  be  arranged  for,  if  the  Military 
Department  thought  it  worth  the  expenditure.  The 
western  suburbs  of  Puttur,  Tennur  and  Worriore  would> 
also  be  excluded  for  the  present,  but  this  would  only  be  a 
temporary  deprivation,  as  the  engine,  main  and  cistern 
would  be  capable  of  supplying  them  also.  The  extension 
of  the  scheme  to  this  part  of  the  town  is  postponed  merely 
to  keep  the  size  of  the  original  project  within  bounds.  A 
supply  will  be  afforded  to  these  sections — as  far  as  the 
water-rate  they  can  contribute  will  allow — as  sooti  as  the 
main  project  has  been  got  into  working  order.  It  is  not 
proposed  to  filter  the  water,  because  this  would  involve 
two  pumping  operations,  the  cost  of  which  would  be  pro- 
hibitive. It  is  hoped,  however,  that  infiltration  through 
the  bed  of  the  river  into  the  wells  will  of  itself  go  far 
towards  filtration.  The  quality  of  the  river  water  also 
has  not  been  ascertained  by  analysis,  but  it  is  not  thought 
necessary  to  delay  the  execution  of  the  scheme  for  this 
purpose,  as  the  river  is  the  only  supply  availably.  It 
does  not  require  analysis  to  show  that  it  is  purer  than 
that  of  the  Wyacondan  channel,  the  only  other  possible 
source  of  supply. 

The  possibility  of  a  combination  with  the  South  Indiaii 
Railwsiy  Company  was  discussed  with  the  Agent  and 
Chief  Engineer  by  the  Acting  Collector  and  Mr.  Oldham, 
and   there    appears    every  reason    to    suppose  that  dli 
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arrangement  can  be  made.  The  form  it  would  probably 
take  would  bo  that  the  Municipality  and  Railway 
Company  would  contribute  towards  the  cost  of  the 
wells,  pumping  station  and  the  main  as  far  as  the 
Fort  station  in  proportion  to  their  requirements, 
while  the  remaining  works  needed  by  each  would  be 
8epj\r.itely  provided  for.  The  Company  would  probably 
desire  to  have  the  working  of  the  pumps  in  their  hands 
— an  arrangement  which  would  be  very  advantageous 
to  the  Municipality,  as  it  would  place  the  mechanical 
resources  of  the  Railway  at  their  disposal.  The  working 
expenses  would  be  divided  between  them  in  fair  pro- 
portions. 

Mr.  Oldham's  estimate  of  the  cost  of  this  scheme  may 
be  taken  at  Rs.  2,50,000.  A  deduction  would  probably 
have  to  be  made  from  this  for  the  share  of  the  head 
works  chargeable  to  the  Railway  Company,  but  the 
information  supplied  on  this  point  is  not  very  clear  and 
the  Council  think  it  safer  to  adopt  the  larger  sum.  The 
working  expenses  for  the  complete  scheme — including 
the  extension  to  Worriore,  Puttur  and  Tennur — are  set 
at  Rs.  12,000  per  annum.  This  includes  the  share 
payable  by  the  Railway  Company.  For  the  more  limited 
project,  which  it  is  proposed  to  undertake  in  the  first 
instance,  Rs.  8,000  may  be  set  down  as  the  proportion 
to  be  paid  by  the  Municipal  Council.  If  the  project  is 
extended,  it  should  be  on  the  uuderstanding  that  the 
additional  water-rate  will  cover  the  increased  expenditure. 
Supposing  the  capital  required  can  be  raised  at  6  per 
cent.,  including  sinking  fund,  as  the  Council  hope  to  be 
able  to  do,  the  annual  cost  of  the  scheme  will  be  as 
follows : — 

Rs. 

Interest  and  sinking  fund  on  Rs.  2,50,000  at 

6  percent.  ...  ...  ...  15,000 

Working  charges    ...  ...  ...     8,000 

Depreciation  ...  ...  ...     3,000 


Total  Rs.   26,003 


The  Council  is  of  the  opinion  that,  bearing  in  mind 
that  the  introduction  of  a  costly  water  scheme  without 
an  efficient  measure  for  drainage  would  be  only  a  partial 
remedy  for  the  evils  from  which  the  town  now  sufifers  and 
that  the  benefits  conferred  by  the  former  will  present 
themselves  to  the  population  in  a  much  more  tangible  form 
than  those  to  be  derived  from  drainage,  it  is  advisable  to 
meet  the  cost  of  the  project  from  an  increase  to  its  income 
specially  intended  for  the  purpose  and  draw  as  little  as 
possible  on  its  present  surplus  income. 

The  Government  approve  generally  of  the  outlines  of 
a  water-supply  scheme  proposed  by  the  Collector  and 
the  Municipal  Council  of  Trichinopoly,  and  consider  that 
detailed  plans  and  estimates  should  be  prepared  to  be 
con.sidered  in  due  course  by  the  Public  Works  Depart- 
ment. 

As  regards  the  proposed  co-operation  of  the  South 
Indian  Railway,  the  Railway  Department  have  been  in- 
formed that  if  a  satisfactory  arrangement  can  be  made 
between  the  Railway  and  the  Municipality,  the  Govern- 
ment will  be  prepared  to  sanction  it 
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14.  The  site  of  the  service  reservoir  would  be  be- 
tween the  new  low  level  channel  recently  constructed  and 
Ihe  south-east  inlet  channel  and  the  levels  and  ground 
are  favorable.  The  reservoir  walls  should  be  constructed 
of   masonry    or  concrete   resting  on  a    concrete    floor. 


Where  excavation  is  so  cheap,  it  would  probably  be 
economical  to  have  the  reservoir  below  ground  level,  and 
the  quantities  allow  for  the  full  excavation  required. 
The  walls  are  of  sufficient  strength  to  carry  the  strains 
on  them  whether  the  reservoir  be  full  or  empty. 

15.  The  filters  would  bo  near  the  service  reservoir 
on  the  outlet  side.  The  outlet  side  is  preferable,  because 
then  the  water  would  never  see  daylight  again  until  it 
reached  the  consumers  ;  and  the  service  reservoir  would 
act  as  a  settling  basin.  The  rate  of  filtration  should  be 
fixed  at  4  inches  per  hour  or  50  gallons  per  s.foot 
of  filter  surface  per  day.  For  78,000  gallons  per  day, 
1 760  s.  feet  would  thus  be  required.  Three  filters 
4'0'x20'  =  800  s.  feet  each,  would  thus  be  able  to  do 
the  work,  leaving  practically  always  one  for  cleaning  and 
aeration.  Filters  of  sand  would,  the  author  believes,  be 
found  quite  efficient. 

16.  It  will  have  been  noticed  that  the  water  cannot 
pass  to  the  top  of  the  service  reservoir  from  Ooperhalli 
until  the  water  in  the  latter  is  at  90,  or  upper  sluice  level, 
and  in  years  of  drought  the  water  might  not  rise  to  this 
level.  It  becomes  necessary  therefore  to  examine  care- 
fully the  capabilities  of  the  large  reservoir  in  view  of  the 
modification  proposed. 

It  should  be  noticed — 

(1).   That  the  average  yield  per  annum  is  26,200,000 

c.  feet.     The  minimum  16,920,000  c.  feet. 
(2).     The  requirements  of  the  troops  is  3,500,000 

c.  feet. 

(3).  The  Evaporation  at  y  per  day  for  365  days 
is  45-625",  say  4  feet,  equal  say  5,000,000  c. 
feet.  The  quantity  is  taken  as  being  so  low 
because  the  level  of  the  water  in  the  reser- 
voir would  be  low  in  such  a  season,  and  4 
feet  evaporation,  at  say  85  of  reservoir  gauge, 
would  be  4,620,000  c.  feet. 

(4).  There  would  thus  be  left  a  balance  of 
8,420,000  c.  feet. 

17.  The  author  proposes  to  ensure  the  filling  of  the 
service  reservoir  by — 

(1).  A  gravitation  connection  from  the  low 
level  sluice  outlet  pipe  to  the  service 
reservoir,  whereby  the  water  in  the  ser- 
vice reservoir  would  be  at  the  same  level 
as  in  the  large  reservoir.  The  bottom 
of  the  service  reservoir  being  at  301050, 
or  about  80  on  reservoir  gauge  would 
commence  to  receive  water  when  (suppos- 
ing the  reservoir  to  be  at  75=  3004'50 
low  sluice  outlet  when  rains  commenced) 
about  12  millions  c.  feet  had  been  collected 
in.  Under  the  most  unfavourable  circum- 
stances, therefore,  i.e.,  an  empty  reservoir  to 
begin  with,  and  a  mininum  supply  to  it  to 
follow,  the  service  reservoir  would  receive 
some  supply  by  gravitation,  and  the  quantity 
available  would  more  than  suffice  for  the 
troops. 

(2).  To  provide  for  the  service  reservoir  being 
filled  at  all  times,  a  hydraulic  ram  should 
be  placed  on  the  low  level  sluice  outlet, 
which  would  lift  a  portion  of  the  water  at 
all  times,  when  the  reservoir  was  over 
75  reservoir  datum,  into  the  service  reser- 
voir. The  waste  water  from  the  ram  would 
flow  along  the  new  low  level  channel  as  at 
present.  It  will  be  noticed  that  whilst  the 
ram  could,  if  thought  necessary,  be  utilized 
at  any  time,  it  would  only  be  necessary, 
when  the  water  level  fell,  or  threatened  to 
fall,  below  80  reservoir  datum,  or  3009'50. 
Above  this  level  the  gravitation  connec- 
tion would  keep  a  supply  in  the  service 
reservoir.  This  (80)  is  a  level  which  hax 
never  been  seen  since  the  reeervoir  was  com- 
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pleted,  and  could  only  be  reached  by  a  much 
greater  draft  of  water  in  future  from  the 
reservoir.    As  a  rule,  the  reservoir    would  be 
filled  by  gravitation  without  any  difficulty. 
18.     The  author  believes   that  the  scheme,   as  already 
sketched,  provides  a  pure  water  in  sufficient  quantity  and 
is  workable,   involving  the  minimum  of  supervision   and 
depending    for  its    success  upon    simple    and  well  tried 
expedients.     It  remains  to  examine    the    scheme    finan- 
cially. 

,  19.  The  author  has  pre-supposed  that  the  Mysore 
Government  would  accord  favorable  consideration  to  any 
proposals  the  Supreme  Government  might  make.  The 
proposals  might  take  two  forms  : — 

(a.)  To  pay  a  fixed  rate  per  1,000  gallons  for  the  water 
received  from  Ooperhalli  Reservoir. 

(b.)  To  acquirb  Ooperhalli  works  outright  and  dispose 
of  the  surplus  water  on  the  best  terms  obtainable,  either 
for  irrigation  or  the  supply  of  the  station  or  pettah 
Municipality. 

(a.)  The  average  yield  of  the  water  is  26,200,000  c.  feet 
_=  163,750,000  gallons.  The  cost  of  the  works  was, 
it  appears,  about  5J  lakhs  of  rupees.  The  interest  and 
sinking  fund  on  this  sum  at  4%  is  Rs.-22,000  per  annum  ; 
@  5%  Rs.  27,.500.  This  gives  a  cost  of  about  2|  annas  per 
1,000  gallons.  Allowing  one  fourth  for  loss  by  evaporation, 
the  rate  is  just  under  8 i  annas  per  1,000  gallons.  The 
consumption  from  Halsur  has  been  13,165,000  c.  feet  in 
four  years  (page  91  B.  W.-S.  compilation).  The  annual 
payment  for  water  on  this  basis  would  thus  be  Rs.  4,500. 
At  a  calculated  consumption  of  60,000  gallons  per  day,  the 
sura  would  be,  say,  Rs.  4 ,800  per  annum.  It  does  not 
appear  necessary  at  this  stage  to  go  further  into  calcula- 
tions on  this  basis. 

(b.)  If  the  Supreme  Government  acquire  the  works 
outright  the  onus  would  fall  upon  them  to  dispose 
profitably  of  the  large  surplus  of  water  left,  even  in 
unfavorable  seasons,  after  supplying  the  troops.  The 
author  does  not  believe  there  is  any  difficulty  in  this 
question,  and  the  transaction  might  even  become  a 
fevorable  one. 

20.  The  estimated  cost  of  the  additional  works  is  now 
to  be  considered.     These  are — 

(1).     6"  main,  20,000  feet  long. 
(2).     Service  reservoir  and  filters. 

(3).  Connections  between  outlets  of  large  reservoir 
and  the  service  reservoir,  including  providing  ram. 

1.  The  6"  Main. — The  author  has  selected  a  6" 
main  as  best  meeting  the  requirements  of  first  cost, 
delivery  and  height  of  service  Reservoir.  The  mains 
should  be  laid  2'  6"  under  ground  :  the  trench  will  there- 
fore be  3'  deep.  The  course  of  the  delivery  channel  from 
Ooperhalli  to  Cathcart  Road  being  tortuous,  a  new 
line  would  be  more  economical,  regard  being  paid  to  the 
hydraulic  mean  gradient. 

The  mains  will  be  under  very  small  pressure,  and  the 
minimum  thickness  of  metal  consistent  with  safety  of 
carriage  from  England  may  be  used. 

Plain  spigot  and  socket  pipes  are,  the  author  believes, 
preferable  to  turned  and  bored  ones.  After  leaving  Cath- 
cart Roafl  the  main  would  proceed  along  Cunningham  and 
Hospital  Roads  to  the  E.  I.  Barracks.  The  minimum 
thickness  of  metal  may  be  taken  ^  inch.  The  weight  per 
pipe  of  9  feet,  2cwts.  71bs.  The  weight  for  20,000  feet  will 
be  tons  229,  cwts  4 — say  tons  230. 

The  cost  per  ton  is  taken  in  the  compilation  at  Rs.  95  ; 
and  this  figure  is  adopted.  The  cost  of  regular  pipes  will 
be,  therefore,  Rs.  21,850.  To  this  should  be  added  10 
summit  and  cleansing  hydrants,  four  6"  sluice  valves, 
and  5  tons  of  special  ca.stings,  at  say  Rs.  160  per  ton. 
This  will  add  Rs.  1,250.  Total  cost  of  iron-work  will 
thus  be  Rs.  23,100. 

The   laying,  according  to  rates  at  page  197  of  compila- 


tion, is  3-4  annas  per  foot.  The  author  thinks,  however, 
that  4  annas  should  be  taken.  For  20,000  feet  the 
amount  will  be  Rs.  5,000.  The  total  cost  of  main  and  lay- 
ing will  therefore  amount  to  Rs.  28,100. 

2.  Service  Reservoir  and  Filters. — The  service  re- 
servoir should  be  circular.  The  area  required  is  360,000 
s.  feet,  diameter  say  680  feet,  area  363,169  s.  feet. 
The  length  of  the  wall  will  be  2,136-29  feet.  The 
.section  of  the  wall  will  be  48-5  s.  feet.  The  cubic  contents 
will  thus  be  103,610  c.  feet.  At  Rs.  14-1-0  per  100 
c.  feet  (uide,  page  192  of  compilation)  the  cost  will  be 
Rs.  14,570. 

The  floor  should  be  concreted  1  foot  in  thickness. 
The  concrete  will  be  3,632  brass,  (100  c.  ft.)  and  the  cost  at 
Rs.  13  per  brass  will  be  Rs.  47,216. 

The  filter  area  required  will  be  2,400  s.  feet.  At 
Rs.  2-0-0  per  s.  foot  the  cost  will  be  Rs.  4,800. 

The  excavation  will  be  4,098,000  c.  feet  at  Rs.  4  per 
1,000  c.  feet  =  Rs.  16,392. 

3.  The  connection  Works. — The  con- 
nection works  will  not  be  a  heavy  item. 
The  outlets  are  already  made ;  a  Blake's 
ram  will  cost  £200.  This  may  be  called, 
delivered  and  fixed  ...     Rs,  3,750 

The  connection  pipes,  and  sluice  valves  com- 
plete „         600 

Total  Rs.       4,350 


The  total  cost  of  the  works  will  thus  be  :- 
Pipes  laid  complete 
Service  Reservoir  and  filters 
Connection  work 


Rs.  28,100 
„  82,978 
„      4,350 


Total  Rs.  1,15,428 


21.     The  total  cost  of  the  works,  Rs.  1,15,428,  will  mean 
an  annual  charge  of  Rs.  5,771  at  5  %  interest  and   sink- 
ing fund. 

The  supervision  may  be  taken  at   Rs.  100   per  month, 
or  Rs.  1,200  per  annum. 

The  maintenance  at  Rs.  1,000  per  annum. 
Payment  for  water  to  the  Mysore  Government,   as   cal- 
culated in  para  19  Rs.  4,800. 
The  annual  charge  would  be  : — 

Interest  and  sinking  fund  ...    Rs.  5,771 

Mysore  Government  for  water  ...      „     4,800 

Supervision      ...  ...  ...      „     1,200 

Maintenance    ...  ...  ...      „     1,000 


Total     Rs.    12,771 


The  stoppage  of  Halsur  would  set  at  liberty  Rs.  10,307 
{vide  page  7  of  compilation)  in  addition  to  a  further  sum 
for  stores,  other  than  fuel  and  for  repairs,  &c.,  to  the 
engines. 

22.  No  attempt  has  been  made  in  the  foregoing 
scheme  to  underestimate  in  cost  or  to  cramp  the  capacity 
of  the  works.  Ifa5"main  and  service  reservoir  to  con- 
tain 200  days'  supply  were  adopted,  the  first  cost  would 
be  materially  reduced.  Filters,  too,  might  be  dispensed 
with,  relying  upon  the  domestic  filters  at  present  in  use. 
The  section  of  the  reservoir  wall  could  also  be  slightly 
reduced  and  still  leave  a  margin  for  safety  and 
the  concrete  floor  might  be  only  6"  or  g"  thick. 
The  Supreme  Government  will  be  able,  too,  to  finance 
the  money  at  less  than  5/^  for  interest  and  sinking  fund, 
and  will  realize  something  on  the  Halsur  engines  and 
plant.  The  scheme  could  be  carried  out  in  12  months,  and 
the  author  believes  would  fully  realize  its  purpose  and 
be  for  many  years  equal  to  its  task. 

S.  T. 

May  4,  1888. 
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PUBLIC  WORKS  DEPARTMENT. 

Assam,  September  22, 1888. 

Rai  Bholanath  Dass,  Bahailur,  Executive  Engineer,  Ist  grade, 
who  was  grante<l  an  extension  of  sick  leave  for  five  montlis  and 
twenty -one  days,  in  orders  dated  26tli  June  1888,  reported  his 
arrival  at  Tezjxire  on  the  afternoon  of  the  13th  September  1888, 
and  took  over  charge  of  the  Central  Assam  Division  from  Mr. 
Boliuarayau  Borrah,  Executive-Engineer,  4th  grade,  temjwrary 
rank,  on  the  forenoon  of  the  14th  idem.  The  unexpired  portion 
of  the  sick  leave,  ri;.,  two  days,  is  hereby  cancelled. 

Mr.  Bolinarayan  Borrah, '  Executive  "Engineer,  4th  grade,  tem- 
porary rank,  who  was  appointed  to  the  temporary  executive 
charge  of  the  Central  Assam  Division,  in  orders  dated  16th  .July 
1888,  during  the  absence  on  sick  leave  of  Rai  Bholanath  Dass, 
Bahadur,  Executive  Engineer,  made  over  charge  of  the  said 
division  to  the  above  officer  on  the  forenoon  of  the  14th  Septem- 
ber 1888. 

Madras,  September  25,  1888. 

The  following  intimation,  received  from  the  Secretary  of  State, 
is  published  : — 

Mr.  J.  F.  Somers-Eve,  Assistant  Engineer,  1st  grade,  is  per- 
mitted to  return  to  duty  from  22nd  August  1888. 

Colonel  H.  M.  Vibart,  R.E.,  Superintending  Engineer,  5th  Circle, 
is  granted  special  leave  for  six  months  from  date  of  relief  by 
Colonel  W.  H.  Burton,  R.E. 

Mr.  W.  Hughes,  ax.,  Executive'  Engmeer,  2nd  grade,  wdl 
assume  charge  of  the  6th  Circle  from  Mr.  .J.  W.  Rundall,  pro- 
ceeding on  leave,  as  a  temporary  measure. 

Mr.  H.  E.  Clerk,  Executive  Engineer,  4th  grade,  temporary 
rank  will  relieve  Mr.  Hughes  of  the  Madura  Division,  and  will 
hold  charge  of  that  division  in  addition  to  his  special  work,  as  a 
temix>rary  arrangement. 

M.  R  Ry.  S.  Gopalakrishna  Aiyar,  Rai  Bahadur,  b.c.e.,  Assis- 
Unt  Engineer,  1st  grade,  from  the  6th  Circle,  Tanjore  Division,  to 
the  3i-d  CSrcle,  Kumotil  Division. 

M.  R  Ry.  R  A.  Srinavaaa  Aiyangar,  Rai  Sahib,  b.a.,  b.c.k., 
A8.si8tant  Engineer,  2nd  grade,  passed  on  the  10th  September 
1888  the  Departmental  Standard  Examination  in  Telugu. 

India,  September  29, 1888. 

The  furlough  for  twelve  months  granted  to  Mr.  A.  T.  Chiodetti,' 
Assistant  Engineeer,  2nd  grade.  State  Railways,  by  the  Chief 
Commissioner  of  Burma,  a-s  notified  in  his  Notification,  dated; 
J6th  August  1887,  has  been  commuted  by  the  Secretary  of  State 
into  leave  on  medical  certificate  for  sixteen  months. 

The  Governor-General  in  Council  is  pleased  to  order  the  follow- 
ing promotions  and  reversions  among  the  Executive  and  Assistant 
Engineers,  attached  to  the  several  Local  Administrations,  with 
effect  from  the  dates  specified  :  — 

Dhondoo  Sakharam  Sathaye,  Rao  Sahib,  from  Executive  Engi-. 
neer,  4th  grade,  temporary  rank,  to  Assistant  Engineer,  1st  grade,? 
with'  effect  from  18th  May,  1888. 

Major  H.  C.  Fox,  R.E.,  from  Executive  Engineer,  Ist  grade, 
»ub  pro  tern.,  to  Executive  Engineer,  Ist  grade,  permanent  rank,, 
with  eff-ct  from  26th  May  1888.  ' 

Mr.  D.  Wallace,  from  Executive  Engineer,  2nd  grade,  to  Execu- 
tive Engineer,  Ist  grade, sub.  pro  tern,  with  effect  from    26th  May 

1888  ' 

Mr.  G.  S  T.  Harri*,  from  Executive  Engineer,  2nd  grade,  sub.* 
pro  tvm.,  to  Executive  Engineer,  2nd  grade,  permanent  rank,  with 
effect  from  26th  May  1888.  „     .  . 

Mr  R  H.  Tickell,  from  Executive  Engmer,  4th  grade,  tempo- 
mry  rank,  to  Assistant  Engineer,  Ist  gratle,  with  effect  from  26th 
May  1888. 

Rajeswar  Mittra,  Rai  Sahib,  from  Assistant  Engineer,  2nd 
•rrade,  to  Assistont  Engineer,  Ist  grade,  permanent  rank,  with! 
effect  from  26th  May  1888. 

Lieutenant  E.  Houston,  RE.,  from  Assistant  Engineer,  2nd: 
graile,  to  Assistant  Engineer,  Ist  grade,  permanent  rank,  with 
effect  from  2t>th  May   1888, 

Mr.  R.  H  Tickell,  from  Assistant  Engineer,  Ist  grade,  to  Exeij 
cotive  Engineer,  4th  grade,  temporary  rank,  with  effect  from! 
Jrd  July  1888. 

With  reference  to  Public  Works  Department  Notification,  dated; 
the  17th  Septeml>cr  1888,  the  services  of  the  undermentioned' 
Executive  and  Assistant  Engineers  attached  to  State  Railways! 
are  placed  at  the  disposal  of  the   Government  of  Bengal  :  — 

Mr.  H.  B.  Ad<lis,   f^xecutive    Engineer,  1st  grade,  sub.  pro  tern}. 

Mr.  P.  P.  Dease,  Executive  Engineer,  2nd  grade. 

Mr.  H.  J.  Oldie,  Executive  Engineer,  3rd  grade,  sub.    »ro  lent. 

Mr.  A.  Bewley,  on  return  from  furlough,  Assistant  Engineer,' 
Ist  gra<ie. 

Mr.  A.  Morse,  on  return  from  furlough,  Assistant  Engineer, 
Ist  grade. 

Mr,  F.  J.  Pope,  on  return  from  furlough,  Assistant  Engineer, 
Ist  grade. 

Babu  Siva  Datta  Pande,  Rai  Sahib,  Assistant  Engineer, 
Ist  grade.  • 

Mr,  J.  Woodside,  AssisUut  Engineer,  2nd  grade. 


Mr.  F  D.  Couchman,  Assistant  Engineer,  2nd  gi-ade. 

The  Governor-General  in  Council  is  pleased  to  order  the  follow- 
ing temporary  promotions  to  and  in  the  classes  of  Superintending 
Eugineei-s,  with  effect  from  the  dates  specified  : — 

Mr.  W.  D.  Brockman,  from  Superintending  Engineer,  2nd 
class,  to  Superintending  Engineer,  Ist  class,  with  effect  fromj9th 
June  1888. 

Mr.  J.  Ramsay,  from  Superintending  Engineer,  3rd  class,  sub. 
pro  tern.,  to  Superintending  Engineer,  2nd  class,  with  effect  from 
9th  June  1888. 

Mr.  J.  R.  Bell,  from  Superintending  Engineer,  2nd  class,  sub. 
pro  tem.,  to  Superintending  Engineer,  2nd  class,  with  effect  from 
27tli  June,  1888. 

Mr.  H.  F.  Storey,  from  Superintending  Engineer,  2nd  claBs, 
to  Superintending  Engineer,  1st  class,  with  effect  from  10th 
July  1888. 

Mr.  J.  G.  H.  Glass,  from  Superintending  Engineer,  3rd  "class 
temporary  rank,  to  Superintending  Engineer,  2nd  class,  Vith 
effect  from  10th  August,  1888. 

Military   Works  Department. 

Lieutenant  G.  A.  S.  Stone,  R.E.,  Assistant  Engineer,  Ist  grade, 
is  appointed  to  officiate  as  Executive  Engineer,  Barrackpore 
Division,  Military  Works,  during  the  absence  of  Lieutenant- 
Colonel  G.  D'A.  Jackson,  Executive  Engineer,  on  privilege 
leave. 

Director-Oeneral  of  Railways. 

With  reference  to  Public  Works  Department  Notification, 
dated  12th  September  1888,  the  undermentioned  officers  are 
transferred,  in  the  interests  of  the  public  service,  from  the  Rail- 
ways noted  opposite  their  names  to  the  Great  Western  of  India 
Railway  Survey  : — 

Mr.  G.  F.  Lamb,  Executive  Engineer,  3rd  grade,  sub.  pro 
tem., — from  the  North-Western   Railway. 

Mr.  E.  H.  Tuck,  Executive  Engineer,  4th  grade,  temporary 
rank, — from  the  Bannu  Railway  Survey. 

N.-W  P.  and  Oudh,  September  29, 1888. 

Buildings  and  Roada  Branch. 

Major  R.  R.  Pulford,  r.e..  Executive  Engineer,  1st  grade,  will, 
on  relief  by  Colonel  Swetenham  of  the  charge  of  the  3rd  Circle, 
Provincial  Works,  revert  to  the  Public  Works  Department 
Secretariat  as  Personal  Assistant  to  the  Chief  Engineer  and 
Under-Secretary  to  this  Government  in  tlie  Public  Works 
Department,  Buildings  and  Roads  and  Railway  Branches. 

Mr.  .J.  H.  P.  Forsyth,  Executive  Engineer,  4th  grade,  is,  on  relief 
by  Majoi-  Pulford  of  the  office  of  Officiating  Personal  Assistant 
to  the  Chief  Engineer  and  Officiating  Under-S  cretary  to  Govern- 
ment, Public  Works  Department,  Buildings  and  Roads  Branch, 
appointed  District  Engineer,  Bareilly,  vice  Mr.  R   D.  M.  Lang. 

Mr,  R.  D.  M.  Lang,  Assistant  Engineer,  1st  grade.  District 
Engineer,  Bareilly,  is  transferred  to  the  Shahjahanpur  district  as 
District  Engineer. 

Central  Provinces,  September  29,  1888. 

Mr.  R.  B.  Thomson,  Executive  Engineer,  2n(l  grade,  Jiibbul- 
pore  Division,  is  granted  one  year's  furlough  (with  permission  to 
extend  for  any  period  not  exceeding  two  years'!  with  effect  from 
the  1st  October  1 888,  or  such  subsequent  date  as  he  may  avail 
himself  of  the  same. 

Bengal,  October  3,   1888. 

Estahlisknwnt — Oeneral. 

Mr.  W.  D.  Bruce,  Executive  Engineer,  has  been  granted  by  Her 
Majesty's  Secretary  of  State  for  India  an  extension  of  four  months' 
furlough. 

Irrigation  Branch. 

Mr.  O.  C.  Lees,  Executive  Enuineer,  has  been  granted  by  Her 
Majesty's  Secretary  of  State  for  India  an  extension  of  four  days' 
furlough. 


inlimtt  ^ngineenng  Patent  ^cgiat^r. 


Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Revenue 
and  Agricultural  Department : — 

The  22nd  SeptemlDor  1S3S. 

113  of  '88.— Robert  ArchiljaUl  White,  of  Eagle  Chambers,  King 
William  Street,  Adelaide,  in  the  Province  of  South 
Australia,  Engineer. — For  improved  appliances  Jor  effect- 
ing the  change  of  gauge  of  Railway  Vehicles. 

121  of  '88. — Loftus  Perkins,  of  6,  Seaford  Street,  Gray's  Inn  Road, 
in  the  County  of  Middlesex,  England,  Engineer. ^/"or 
improvements  in  refrigerating  and  freezing  Apparatus. 

126  of  '88. — Rupert  Schefbaner,  Manufacturer,  of  Dresden  in  the 
Kingdom  of  Saxony  and  German  Empire. — For  improve- 
ments in  electric  arc  lamps. 
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138  of  '88. — George  Lansell,  of  Fortuna  Crushing  Works,  Sandhurst, 
in  the  Colony  of  Victoria,  Quartz  Miner. — For  improve- 
ments in  apparatus  for  equalizing  the  strain  on  winding 
gears  such  as  are  used  in  mining  shafts  and  warehouse 
lifts. 

144  of  '83. — Jacques  Jules  Couchemann  of  the  firm  of  Conchemann 
and  Co.,  of  No.  9,  rue  Lobnican,  Paris,  in  the  Republic 
of  France,  Mechanician. — For  an  improved  motive 
power  machine. 

160  of  '88. — Thomas  William  Watson,  of  St.  Arnand,  in  the  Colony 
of  Victoria,  Engineer,  and  Thomas  Denny,  of  93, 
Chapel  Street,  South  Yarra,  in  the  said  Colony,  Mining 
Engineer. — For  improvements  in  combined  grinding, 
classifying  and  amalgamating  machines. 


RECENT  BRITISH   PATENTS 


Cranes  for  Working  Grab  Buckkts. —  W.  Shapton,  London. — 
The  inventor  here  introduces  an  improved  form  of  auxiliary  tackle  for 
delivering  the  material  from  the  bucket.  The  main  chain  is  allowed 
to  become  slack,  and  the  weight  of  the  bucket  on  the  auxiliary  chain 
has  the  effect  of  opening  the  bucket.  The  bucket  A  is  raised  and 
lowered  by  the  chain  B  in  any  ordinary  manner.  C  is  the  auxiliary 
rope  or  chain,  which  passes  over  the  head  of  the  jib  and  is  wound 
upon  the  drum  D.  The  axis  of  D  carries  two  other  drums  E  and  F  ; 
the  rope  G  is  wound  round  E,  and  passes   round   the    pulleys  H'  K' 


•ki 


upon  the  hydraulic  cylinder  H  and  ram  K.  The  drum  F  acts  as  a 
brake  ;  the  strap  L  passes  round  it,  one  of  its  ends  being  fixed  to  the 
cylinder  M  and  the  other  to  the  piston  rod.  The  area  of  this  piston  on 
the  side  furthest  from  the  rod  is  greater  than  that  of  the  other  side. 
Normally  the  strap  is  kept  slack  and  the  water  is  admitted  to  both 
ends  of  the  cylinder  ;  the  brake  is  brought  into  operation  by  the  water 
being  allowed  to  escape  from  the  larger  side  of   the  piston.     When  the 

trab  is  being  loweied  by  the  chain  B  the  rope  C  is  unwound  from  the 
rum  D,  the  rope  G  is  wound  upon  the  drum  E,  and  the  ram  K  is 
forced  into  the  cylinder  H  against  the  pressure  of  water.  The  reverse 
operations  take  place  when  the  grab  is  raised.  In  order  to  deliver  the 
bucket  of  its  contents,  water  is  admitted  to  the  piston  rod  end  of  the 
cylinder  M,  and  the  pressure  causes  the  brake  strap  to  tighten  round 
its  drum.  Tke  chain  B  is  then  allowed  to  become  slack,  so  that  the 
grab  is  suspended  by  the  rope  C  and  the  delivery  takes  place.  Four 
claims  are  made  for  this  arrangement  of  working  the  auxiliary  rope  as 
described,— No.  8550.     June  14th,   1887. 


^hbttimmmtd. 


NOW  READY. 

TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS    OF 

Scantlings,  Soiled  Iron  JBeams,  Wator  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  E    HILTON,  MEM.  INST.  C.E. 

A  handy  book  with  Litho-diagrams  for  estimating  and  designing  rapidly- 

Cloth  bound  priee  Re,  iS 

ALL  PUBLISHING  EIGHTS  RESERVED. 

To  be  obtained  of— 

W.  BALL  &  Oo.>  Govt.  Printers  and  Publishers, 
z..A.scoxes. 
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Three  sheets  of  plans  and  specification*  can  be  seen — 
At  the  office  of  the  Executive  Engineer,  1st  Calcutta  Division  ; 
At  the  office  of  the  Executive  Engineer,  Dacca  Division  ; 
At  the  Head  office  of  the  Chlttagong  Division  (Chittagong  ;) 
Special  attention  is  drawn  to  Clause  VI.  of  the  specification. 

Deposit  money 
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paid  by  the  suc- 
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ROOMS    WITH    BOARD, 

BY  DJi'  OR  MOJVTH. 

46,    WELLESLEY    STREET, 

CORNER  OF  PARK  STREET, 
CALCUTTA. 

AN  Encjineer,  18  years'  experience  on  Canal  and 
Railway  Construction — the  last  6   of  which 
he  has  been  engaged  on  one  of  the  largest  Bridges 
in  India — will  be  disengaged  about  the  15th  Sep- 
tember.    Highest  references  and  Testimonials. 
Address — Engineer, 

c/o  W.  Radford,  Esq., 
(192)  Dehree  on-Sone. 

Notice. 

TO  CONTRACTORS  AND  OTHERS. 

For  sale  at  the  S.  M.  Railway  Company  Storee 

at  Hubli. 
10  Portable  Engines,  10  H.-P. 
S  Portable  Engines,  12  H.-P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  : — 
5  eight-Inch  Centrifugal  Pumps,  "inyincible." 
4  seven-inch  Centrifugal  Pumps,  "invincible." 
16  six-inch  Centrifugal  Pumps,  "  Invincible." 
4  four-inch  Contractors'  Pumps. 
7  six  inch  Contractors'  Pumps. 
1  six-and-a-half-inch  Contractors'  Pump. 
1  eight-and-a-quarter-inch  Contractors'  Pump. 
1  two-and-a-half-inch  Contractors'  Pump. 
The  Portable  Engines  and  Pumps  have  all  been  in  use,  but  they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,   S.   M.  Railway,    Dharwar,  is  pre- 
pared to  receive  offers  for  any  of  the  above. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  Agent  and  Chief  Engineer. 
(173)  5.  M.  Railway,  Dhanoar. 

GRMT  WSSTI&RN  HOTISL, 

[29]  BOMBAY. 

SPINDLE 

BATCHING 

LUBRICATING 
Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 


MACHINERY 

CYLINDER 

ENGINE 


OIU 
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KER    DODS    &   Co.,  81,  Clive  Street. 


E.    T     CJ.    BLEND 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORn¥&;  CO., 

(87)        40,    STK.A.3^r>. 


Wanted  for  Mussoorie  Municipal  Board. 

NOTICE. 
^IIT ANTED  a  SECRETARY  and  OVERSEER  for  the 
Mussoorie    Municipality.     Monthly  salary  Rs.    200, 
House  allowance,  Rs.  30,  Horse  allowance,  Rs.  20. 

The  qualifications  necessary  are  competency  in  business 
matters  generally,  ability  to  speak  Hindustani  fluently,  acti- 
vity, good  health,  and  steadiness,  with  a  fair  knowledge  of 
surveying  and  ordinary  engineering. 

Applications  with  certificates  of  character,  and  medica 
certificate  of  physical  fitness,   with  statement  of  age,    to  be 
addressed  to  the  CHAIRMAN,  Municipal  Office,  Mussoorie, 
where  they  must  be  delivered  on  or  before  30th  October  1888. 


NOTICE. 

WANTED  a  District  Engineer  for  the  District  Board  of 
Chittagong,  on  a  salary  of  Rs.  200,  rising  by  Rs.  25 
annual  increment  to  Rs.  300  per  month  for  approved  work, 
with  fixed  daily  allowance,  Rs.  4  per  diem,  and  mileage  at 
the  rates  for  a  second  class  officer  when  out  on  duty.  Candi- 
dates must  possess  qualification  as  prescribed  by  Government 
and  published  in  the  Calcutta  Gazette  of  the  16th  March 
1887,  IB,  page  79. 

Applications,  with  copies  of  testimonials  and  medical 
certificates  of  fitness  for  out-door  duties,  should  be  submitted 
to  the  undersigned  before  30th  November  next,  as  prescribed 
in  Rule  11  of  the  part  quoted. 

A.  MANSON, 

Chairman, 

District  Board. 
Chittagong,  District  Board's  Office  A 
September  1888.  J 

WANTED. 

•THE  Municipality  of  Sukkur,  require  an  En- 
gineer to  .supervise  Drainage  works  costing 
Rs.  70,000 

None  without  experience  need  apply. 

The  engagement  will  commence  at  once  and 
will  not  exceed  six  months  in  duration. 

J.   G.   SINGLE, 
M.  Inst.  C.  E., 
Chairman,  Drainage  Committee, 

S.  M    C. 

Sukkur;  September  lith  1888. 


T.  E.  THOMSON  &  CO.,  LD.,   9,  Esplanade  Eow,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Moiled  Iron  Joists  and  Gdrders. 
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RAHSOMES,  SIMS  &  JEFFERIES,  U. 

IPSWICH  &  LONDON. 


ENGINES  and  BOILERS— Portable,  Vertical,  Semi-Fixed  and  Stationary. 


Mining  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and  Sifters,   &c. 


OCTAVIIIS  STEEL  &  Co.,  Agents,  Cabtta. 


(155) 


ENGINES  8c  MACHINES  IN  STOCK. 


A    GREAT    WANT   SUPPLIED 


THOMSON  &  MYLNE'S 

PATENT  S1T&AR0ANB    MILLS- 

Fop  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.   RAILWAY; 
OP  6,  Comraepeial  Buildings,  Calcutta. 


(103) 


S^ 
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Registered  14th  October  1878. 

CYLINDER  OIL. 

TUBNER,  MORRISON  &  Oo.,  Calcutta, 

Sole  Agents  jor  Bengal. 


Qpcp 

00  00 


STONEYS  PATENT 
SILENT  SELFOILINC  PUNKAH  WHEEL 
HORIZONTAL  VERTICAL 


BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,  Cut-Stone  Contractors  and  Ouarrraie 
Mirzapur,  can  supply —  ' 

Flagging       ..  ..  ..  ..     Roofing. 

Pillar  Bases..  ..  ..     Coping. 

And  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,   MARSHALL  &  CO., 

4,  Clivi  Ghat  Street,  Calcutta. 


CisS) 


Depot— Sulkea,  Calcutta. 


CalcBtta  Plumbing  &  Gas  Fitting  Establislinient. 


roMtrbrllfillVVoff  Jl°"""='»  "'"i  «elf.lnbri.-ating,  do  not  drop  oil  or  allow  the 
Tertlcal  or  HorTL„t.te„r  "f^^  *^='^''  '"  *"''  P<>«'"™.  '"""■er  equally  well  as 
lenicai  or  Horizontal  wheels,  and  run  perfectly  for  years  without  attention. 


<>54) 


Sole  Asrents  for  Madras  :— 

8PKNOEB  Si  Co.,  Mount  Road,  Madras 


Material.s  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms, 

J.  D.  JONES, 

Mechanical  Engineer, 
Pboprimob. 


l80 


INDIAN  ENGINEERING. 


[October  6,  '88. 


Rs. 


4-4  per  cwt. 
5-12     ,. 


BURRAKUR    IRON    WORKS, 

Oast-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with  Dr.    Angus   Smith's  solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water 
Oast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of  water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
Oast-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings   of    ordinary     dimensions  coated     with 

Dr.  Augus  Smith's  solution  from 
Oast-iron  Fire-bars,  Floor-plates,  Plain  Oolumns,  Ac,  from  ... 
Oast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

itc,  in  great  variety 
Oast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,    Rain-water  Pipes, 

Axle-boxes,   parts  of  machinery  and   other  castings  of  any  description 


7-0 
5-0 
3-8 


upwards. 


At  cheapest  rates. 


Water  lifts 
Ploughs 


from  Rs.  35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No. 
Ditto  No. 
Ditto         No. 


At  cheapest  rates. 
45-0  per  ton. 
42-8      „ 
400      „ 


Remarks. — Special  qnotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 

Orders  to  be  addressed  to  the  Supkriktendknt  from  whom  any  further  particulars  can  be  ascertained.  (181) 

THE  INDIA  RUBBER,  GDTTA  PEHCHA,  &  TELEGRAPH  WORKS  Co.,  U, 


ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS 


MANUFACTURERS  OP 

DYTfAMOS,    LAMPS,    CAUBOSS,     LEADS,    SWITCHES,    VOLT    AND    AMPERE    METERS,    LEAD  COVERED    LEADS    FOR    UNDERGROUND    WORK 

SUBMARINE    TELEGRAPH    CABLES    AND    \A/'IRES, 

BATTEEIES,    INSTRUMBITTS,    AND    TBLE&RAPH    OONSTRUOTIOIT    STORES,    TORPEDO    APPARATUS. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


Estimates  given  for  all  kintls  of  Electric  Light  Work. 

"WOEES  — SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTIA   BRANOH: 12,   GOVF.RNMENT    PLAGE,    EAST 

GODOWNS:— DACRE'3   LANE. 
(168)  Telegraphic  Address— "  SlLVHRORAr,"   CALCUTTA. 

COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Twenty-sixth  Annual  Report  viz,  for  the  year  1887. 


FIRE  nEPARTMENT. 

Premiums  after  deducting 
Re.insurances  ...     £769,265    0    0 

Interest  ...  ..      £  19,612 


0    0 


after  deducting  Re- 
insnrancee  ..  ...    £443,587    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 

Reinsurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 
Claims  less  Re-insurances,    £  79,229    0    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£175,118    0    0 
£    8,294    0    0 

£138,365    0    0 


£  18,545    0    0 


The  Life  Fundi  was  increased  during  the  year  ^37  cS65,6iS  and  no'w  amounts  to  «Sl,070,06i. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  abnotute  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 


(39) 


C .    H .  OG  BOURNE,   Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

F-K.E:e:      FXZ.OIVE     .flLl>XJX-TEI8.A.TroI«^. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections: — 
J.   H.   Apjoun,   Esq.,   Superintending  Entiinper,   Kidderpore  Dock   Works,    says  : — 

"  Mr.  McKennie's  test  for  purity  applied  at  Raneegunae  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only   §rds 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 
Paul  Dbjoux,  Esq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 

"It  is  the  best  Ohooting  Lime  imported  into  Calcutta." 
Jahks  Kimber,  Esq.,  M.I.O.E.,  Ens^inef^r  to  the  Corporation  of  Calcutta,  says  :  — 

"  It  has  been  for  long  pa.st  and  is  now  invariably  used  in  allworka,  particularly  drainage  works.     I  have  much  pleasure   in  certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 
0-   A.   Mills.  Esq.,  Executive  Engineer,  P.   W.   D.,  2nd  Calcutta  Division,  says  : — 
The  Ohooting   Lime  manufactured   by  Messrs.  liurn  &  Co.  is  t>etter  than  any  that  can  be  purchased  in  Calcutta.     I  have  used  it  i> 
the  constructiou  of  many  public  buildings  and  have   t,een  thoroughly  satisfied  with  it." 

K.B.— Our  Limo  vas  used  throutrhoTit  all  tlie  River  'WorlEs  of  tlio  Calcutta  Fort  Oommlssioners. 


(179) 


7,  Hastings  Street,  or  Raneegunge. 
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Sottas. 
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The  Ofice  of  Publication  of   {ntlian  Cnjtneeiillj  is  at  thi 
PftESS,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spenafs  Hotel,   Calcutta. 

It  is  particularly/  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents^'  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
GaletUta ;  and  all  remittances  be  made  payable  to  them. 
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Quarterly. 

Us.  4 


Serms  of  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  "Rs.  12     ...     Rs,  7 

Specimen  copy — Free  ;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON,— D.  J.  Keymer  &  Co.,  Whitejriar's  Street. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Fark  Place. 

ROME. — LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.-"  The  Straits  Times,"  Singapore. 
CHINA  AND   JAPAN. — Lane,    Crawford  &  Co.,  Hong-Kong 

Shanghai,  and  Yokohama. 
JAVA. — G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA  .—Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


$cale  o9  Charges  for  j)(dverti8ement(. 

One  Page.  Half  Page.        Quarler  Page.  Eighth  Page.       Sixteenth  Page. 

Rs.  50    ...    Rs.  30    ...    Rs.  18    ...    Rs.  10      ...      R».  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 


NOW  READY. 

"Aptesian  Borings  in  the  Sundepbunds." 

As  the  issues  of  the  joxirnal  containing  the  articles  headed 
36  above  are  out  of  print,  and  sufficient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elaewhere. 

Price  Its.  2  per  copy.— Cash, 
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BY  THEIR  FRUITS  YE  SHALL  KNOW  THEM.  '■ 
There  is,  perhaps,  no  country  in  the  world  wher^ 
hobby  riding  is  carried  to  such  perfection,  as  in  India. 
To-day  it  is  the  education  of  the  "  masses,"  to-morrow  it 
is  the  "  emancipation  of  the  people",  the  next  day  it  is  the 
"  rcconstitution  of  the  Legislative  Council",  and  so  forth. 
But  the  hobby  to  which  agitators  have  clung  with  some 
shew  of  pertinacity  is  "  technical  education. "  In  one 
of  our  late  issues  we  quoted  Dr.  Mahendra  Lall  Sircar, 
to  show  that  the  country  was  not  ripe  for  it,  and  that 
much  greater  advancement  must  be  made  in  scienti- 
fic knowledge  before  technical  education  could  be  of  any 
use  to  its  recipients.  It  may  be  said  that  the  worthy 
Doctor  was  dogmatising,  and  that  a  practical  test  must 
decide  the  question  one  way  or  the  other.  To  those  who 
hold  this  view  we  would  point  to  the  state  of  the  Madras 
College  of  Engineering,  and  ask,  why  should  the  results 
be  what  they  are  if  all  this  rage  for  technical  learning  is 
a  genuine  and  spontaneous  outcome  of  popular  aspiration. 
It  should  be  one  of  the  most  popular  institutions  in  the 
Southern  Presidency,  but  on  the  contrary,  it  is,  we  believe, 
the  only  one  which  is  not  patronized  by  students.  It 
cannot  be  said  that  its  past  history  is  a  blank,  for  we 
could  point  to  several  men  out  of  it  who  to  this  day 
have  held  stations  of  trust  and  responsibility  of  which 
any  man  would  be  proud. 

Notwithstanding  such   traditions  there    are    signs    of 
decadence    that    is   very  disappointing,  and  the  question 
that  naturally  suggests  itself  to  one  is,  is  it   any    longer 
necessary    to  keep  up  a  costly  machinery  for  turning  out 
subordinates  in  the  Public   Works    Department  ?  is    the 
game  worth  the  candle  ?  The  following  facts  culled  from 
the  letter  of  the  Acting  Principal  of  the  College    to    the 
Director    of    Public    Instruction    speak   for  themselves. 
During  the  past  year  there  were    on    the    roll    of    that 
institution    117    students,    against    166  in  1886.     This 
falling  off "  is  accounted  for  by  the  fact,  that  during  the 
year  the  old  and   new   rules    overlapped,    and    students 
completed    their  courses  and  left  the  College  under  both 
sets  of  rules ;  thus  in  May  a  class  of  Engineer  Subordinates, 
34  in  number ;  a  class  of  Draftsmen,  22  in    number  ;   and 
a    class    of    Surveyors,    21  in  number,  passed  out  under 
the  old  rules,  and  in  December  Draftsmen  and  Surveyors 
to    the  number  of  17  and  8,  respectively,  completed  their 
courses  under  the  new  rules  and   left    the    College  ;  this 
makes    a   total  of  102  students  who  left  during  the  year. 
In  1887,  32  students  in  all  joined  the  College  under    the 
new  niles,  some  of  whom  subsequently  left.    This  paucity 
in  admission  is  said  to  be    due    "  to  the;   late  extensive 
reduction    in    the    Public    Works  Department,  and  the 
consequent   difficulty  students  have  in   getting  employ- 
ment,   to  the  raising  of  the  standard,  which  deters  many 
students  from  joining,  as  they  fear  they  may  after  all  fail- 
to   qualify    to    certificate,  and   to    the  extension    of  the- 
periods  of  study  and  enhancement  of  the  fees."  •  -; 
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The  rules  of  the  College  have  also  lent  a  helping  hand 
in  bringing  about  this  undesirable  state  of  afifairs,  for  it  is 
ordained  that  if  a  student  on  leaving  the  College  fails 
to  qualify  for  a  certificate  he  will  be  refused  a  certificate 
even  if  he  succeeds  in  passing  a  subsequent  examination. 
We  fear  the  first  reason  assigned  has  principally  acted  as 
a  deterrent.  As  we  have  said  on  previous  occasions,  the 
system  of  education  in  our  schools  and  colleges  is  defec- 
tive in  the  extreme.  We  have  taught  the  rising  gene- 
ration that  the  end  and  aim  of  the  training  students 
receive  is  to  qualify  them  for  public  service,  and  if  there 
is  no  outlet  in  that  direction  for  their  labor,  all  that 
labor  is  thrown  away.  This  injudicious  advice  strikes  at 
the  root  of  self-help  and  incapacitates  them  from  any 
manly  application  to  study.  Instead  of  encouraging 
them  to  habits  of  self-reliance,  such  a  spirit  is  sedu- 
lously crushed  out  of  them,  by  pointing  out  that  the 
Government  service  is  the  Alpha  and  Omega  of  their 
existence  ;  and,  is  it,  therefore,  a  matter  of  surprise  that 
sullen  discontent  should  take  the  place  of  cheerful 
labor  when  their  ambition  rises  no  higher  than  coveting 
a  Government  post. 

Under  the  orders  of  the  Secretary  of  State  the  College 
has  been  re-organised,  the  members  of  the  former  staff 
have  been  retained,  but  trndei"  dififerent  designations,  and 
the  new  scale  has  been  completed  by  the  arrival  of  two 
thoroughly  qualified  professors  from  England.  It  is  un- 
satisfactory to  read  that  in  the  Draftsmen's  classes  out  of 
17  students  only  one  passed,  whilst  in  the  Surveyors' 
•lasses  in  the  first  division  there  were  eight  students 
examined,  out  of  whom  only  two  passed  for  third-class 
certificates,  the  others  all  failed.  This  might  have,  in 
other  circumstances,  been  regarded  as  a  passing  incident 
not  calling  for  special  notice,  but  when  read  by  the  light 
of  what  the  Principal  himself  expresses  on  the  method  of 
teaching  as  followed  in  the  College,  is  of  such  importance 
as  to  be  considered  seriously.  He  says  that  the  Drafts- 
men's classes  were  taught  by  Mr.  Pope  who  had  got  into 
a  groove  and  could  hardly  be  persuaded  to  get  out  of  it, 
and  adds,  "  the  students  in  the  Draftsmen's  and  Surveyors' 
classes  are  as  a  rule  deficient  in  general  intelligence,  and 
it  is  very  difficult  to  get  them  to  think  for  them- 
selves .  .  .  they  did  not  at  all  take  kindly  to  the  new 
subjects  and  had  apparently  convinced  themselves  that 
the  examination  would  be  as  easy  as  it  used  to  be."  But 
this  is  not  all ;  the  candid  confession  of  the  Principal  in 
regard  to  the  materials  at  his  disposal  is  ominous.  He 
remarks :— "  The  general  average  of  intelligence  in  enter- 
ing the  College  is  decidedly  low,  and,  until  we  get  a  better 
stamp  of  students  we  cannot  expect  any  great  improve- 
ment." That  this  is  self-condemnatory  no  one  will  dis- 
pute. What  then  is  the  use  of  the  re-organization  which 
has  been  heralded  with  such  a  flouri.sh  of  trumpets. 

Let  us  now  turn  to  the  opinion  of  the  Director  of  Public 
Instruction  and  sec  what  he  has  to  say  on  the  subject 
and  on  the  explanation  offered  by  the  Principal  of  the 
College.  He  is  inclined  to  believe  "  that  the  re-organi- 
sation of  the  institution  will  mark  a  new  era  in  its  history 
and  that  with  its  extended  scope  and  improved   methods 


of  operation,  it  will  yet  play  an  important  part  in  the 
promotion  of  technical  education  in  general  and  Engi- 
neering in  particular. "  All  this  sounds  very  well  on 
paper,  but  when  practically  co  nsidcred  there  are  a  few 
trifling  hitches  which  sho  u  Id  not  be  lost  sight  of  The 
Director  is  unhappy  in  his  advice  to  those  who  hold  the 
reins  of  local  self-government.  He  says : — "  Until,  how- 
ever, the  State  compels  local  and  Municipal  bodies  to  em- 
ploy only  technically  qualified  Engineering  subordinates, 
the  usefulness  of  the  institution  must  be  limited,  and  its 
cost  to  the  exchequer  be  much  greater  than  would 
otherwise  be  the  case,  "  Wc  regret  having  exceeded  the 
limits  we  had  prescribed  for  this  article,  but  when  such 
a  fallacy  is  published  in  a  Government  Resolution  it 
would  be  a  dereliction  of  our  duty  as  a  journalist  to 
permit  it  to  pass  unnoticed.  In  the  first  place  free- 
dom of  action  is  to  be  restricted.  The  elementary 
principles  of  political  economy  teach  us  that  an  em- 
ployer of  labor  will,  as  a  matter  of  course,  go  to  the 
cheapest  market  for  his  requirements.  If  he  could 
secure  the  services  of  an  Engineer  not  brought  up  in  a 
Government  College,  but  who  is  nevertheless  capable  of 
discharging  his  duties  satisfactorily,  is  he  under  any 
obligation  to  forego  this  advantage  and  indent  on  the  Go- 
vernment College  ?  Secondly,  is  there  a  sufficient  number 
of  these  technically  qualified  Engineers  to  take  up  all  these 
appointments  ?  The  local  Boards  are,  at  all  events,  sup- 
posed to  be  alive  to  their  own  interests,  and  if  they  can  see 
their  way  to  the  employment  of  the  alumni  of  our  Col- 
leges, they  will  not  wait  for  the  advice  of  interested  par- 
ties. "  The  order  of  the  Government  of  Madras  is  short 
and  to  the  point : — "  The  scheme  of  re-organlzation  of  the 
College  must  be  given  a  fair  trial  before  a  final  decision 
with  regard  to  its  effect  can  be  arrived  at,  but  the 
results  are  so  far  not  encouraging." 


AMERICAN  LOCOMOTIVES  AND  CARS. 
We  wrote,  not  long  ago,  in  commendation  of  the 
American  style  of  illustrating  magazine  literature. 
Honesty  impels  us  to  a  repetition  of  that  praise  today, 
with  regard  to  an  Article  in  the  August  issue  of  Scribner 
dealing  with  American  locomotives  and  cars.  There  is 
in  it,  inter  alia,  pictured  presentment  of  a  New  York 
Engine  "Round  House,"  which  in  its  apparently  unstudied, 
yet  palpably  well  studied  effects  of  light  and  shade,  in  its 
clear  verisimilitude  and  naturalness,  ought  to  put  to 
utter  shame  such  daubers  as  Sir  Richard  Temple,  and 
men  of  his  sensational  ilk,  who  appear  to  take  no  shame 
to  themselves  in  foisting  on  the  publishing  world  such 
outrageous  caricatures  of  scenery  in  chromo-lithograph 
guise,  as  were  not  long  ago  presented  to  the  world  by  the 
author  of  Palestine  Revisited.  The  American  method  of 
art  presentment  is  strikingly  different,  characterized 
throughout  by  unprotentiousness,  thoroughness,  and  an 
absence  of  self-seeking,  well  worthy  of  note  and  regard 
in  days  like  these  we  are  living  in,  wherein  amongst  the 
heedless  and  unthoughtful,  presumption  is  only  too  willing 
and  apt  to  usurp  the  place  of  real  worth. 
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our  proper    subjects — American   locomotivoslseeins  to  us  a  remark  worthy  of  consideration  by  people 


to 


But 

and  cars  to  wit,  and  glimpses  into  their  history. 
Towards  the  end  of  the  year  1827,  it  seems,  the  Delaware 
and  Hudson  Canal  Company  put  the  Carbondale  Rail- 
road under  construction.  It  extends  from  the  head  of  the 
Delaware  and  Hudson  Canal  at  Honesdale  in  Penn- 
sylvania to  coal  mines  belonging  to  the  aforementioned 
Company  at  Carbondale.  It  was  a  very  incipient  attempt. 
The  first  railroad  undertaken  in  America  on  a  really 
comprehensive  and  satisfying  scale,  was  the  Baltimore 
and  Ohio.  Its  construction  was  begun  in  1828,  and  in 
1830  there  were  over  1,000  miles  of  Railway  track  in  use 
in  the  United  States. 

It  is  matter  for  wonderment  now-a-days  that    for    long 
years  it  seemed  to  Americans,  worthy  subject  for  argument 
whether  the   motive   power   to  be   used  on  their  newly 
improvised  iron  roads  should  be,  most  appropriately,  steam 
•r  horse  haulage.     Finally  there    came   to   the    country, 
reports    of    the   celebrated    trial  of  locomotives  made  in 
England,  on  the  Liverpool  and  Manchester    Railway    in 
1829.     During    that    same    year    Mr.  Horatio  Allen  had 
gone  to  England  with  the  view  to  learning  there  all   that 
it  was  possible  to  learn  about  steam  locomotion.    The  gist 
of  his  Report  thereanent   reposed  "  on  the  broad  ground 
that    in    the    future   there  was  no  reason  to  expect  any 
material  improvement  in  the  breed  of  horses,  while,  in  his 
judgment,  the  man  was  not  living  who   knew    what    the 
breed  of  locomotives  was  to  place  at  command." 

In  early,  undeveloped  days  of  Railway  construction    in 
America,  flues  for  engine  boilers  were  often  manufactured 
out  of  disused   gun  barrels.     After  that    who  will    feel 
inclined  to  exalt  himself  exorbitantly  on  having  converted 
bayonets   into    reaping     hooks,     swords     into     sickles  ? 
America  is  very  ingenious,  conspicuously    go-ahead;  but 
it  cannot  go  on  its  own  feet  without  teaching,  preaching, 
exemplar.     Apropos,  here  is  a  quotation  from  an   "  Early 
History  of  Locomotives  in  this  Country,"    an  American 
publication     which     says : — These    locomotives,     which 
were  imported  from  England,  doubtless  to  a  very  consider- 
able extent,  furnished  the  types  and  patterns  from  which 
those    which    were    afterward  built  here  were  fashioned. 
But  American  designs  very  soon   began  to  depart    from 
their    British   prototypes,   and  a  process  of  adaptation  to 
the  existing  conditions  of  the  railroads    in    this    country 
followed,   which  afterward  "  differentiated  "  the  American 
locomotives  more  and    more    from    those  built    in    Great 
Britain.     A  marked  feature  of  difference  between  Ameri- 
can and   English   locomotives  has    been    the  use    of    a 
"  truck  "   under  the  former.     Cui  bono  ?     Primitive  loco- 
motives in   America  never  had  more  than  four  wheels  ; 
and  they  sufficed  to  cling  to  the  track.     Now-a-days  it  is 
considered  a   triumph    of   ingenuity    to   tack  on  to  an 
engine  as  many  inutile  wheels  as   room  can  possibly  be 
made  for. 

Improvements  in  steel  manufacturing  processes,  result- 
ing in  preference  of  that  material  for  rails  and  tires  have 
made  it  possible  for  modern  Railway  lines  to  carry 
double  the  weight  they  were  able  to  undertake  when  iron 
was  in  vogue  for  the  purpose  indicated.     Apropos,  this 


concerned  in  Railway  politics  and  amendments.  Of  late 
years  urban  and  suburban  traffic  has  created  a  demand 
for  a  class  of  locomotives  especially  adapted  to  that  kind 
of  service.  One  of  the  conditions  of  that  traffic  in  that 
trains  must  stop  and  start  often,  and  therefore,  "  make 
fast  time,"  it  is  essential  to  start  quickly.  Few  persons 
realize  the  great  amount  of  force  which  must  be  exerted 
to  start  any  object  suddenly.  For  this  reason  trains  which 
start  and  stop  often  require  engines  with  a  great  deal  of 
weight  on  the  driving  wheels — but,  we  are  digressing,  and 
have  already  exceeded  the  space  prescribed  for  our  article. 


THE  ARCHAEOLOGICAL  SURVEY  OF  INDIA. 
We   have  been   impelled  by  the  observations  of  one  of 
our  correspondents   in  a  late  issue  to   go  into  the  pro- 
gress report  of  the   Madras  branch  of  the  Archaeological 
Survey    for   February  and   March    last.     We    find  that 
Mr.  Rea's   party,  consisting  of  himself  and   5  draftsmen, 
turned  out  among  them  18  drawings  in  the  two  months ; 
45  inscriptions  in  addition  appear  to  have  been  copied  from 
11  different  places,  and  7  photographs  appear  to  have  been 
taken,  besides  making  various  excavations.    The  18  draw- 
ings have  apparently  all  been  made  by  the  draftsmen  ;   of 
these   five   appear   to    be     drawings   of  sculpture,    and 
which  might,  we  believe,  have  well   been  executed   with 
mechanical   accuracy    by   photography,  and   one   whose 
title  of    "  sight   plan "    fairly   puzzles   us,    may   for   the 
present  be  left   out,    leaving   12  drawings   which   would 
absolutely  need  correct   measurement,  as  the   outturn   of 
the  party.     This     number    does    not    strike   us  as    ex- 
cessive,   but     it   probably  is   a   fair     outturn    for     the 
party.     The  method  of  expressing  the  scales  is   unusual, 
it  is  our  impression  that  a  scale   of  one-tenth,   or   one- 
twentieth,  continues  to  remain   a  scale   of  one-tenth    or 
one-twentieth,    whether  it   be  in  feet,  in   inches,  or   in 
miles  ;  and  unless  the  meaning   intended  to   be  conveyed 
be,  that  the  scale,  is  a  scale  of  one-tenth  or  one-twentieth 
of  a  foot   to  the  inch,  or  to  the  foot,  or  to  some  other   de- 
finite unit  unnamed,  the   addition    of  the    word    feet    to 
the  scale    is  immeaning,  and  liable  to   give   rise   to   mis- 
conception of  the  real  scale  intended. 

We   are,    however,    more    puzzled   by   the    detail  of 
the  inscriptions ;    surely  it   is  not   meant   to  be  stated, 
taking  No.    272   as  an  example,  that   there   are   really 
14  letters   in  each   of  the  35   lines,    neither   more   nor 
less !     And    how    have    the   double    and   triple   combi- 
nations   of  letters   so  common  in   Indian   writing   been 
reckoned  ?    Have  the   vowel    marks    been    reckoned   as 
letters?     If    the    numbers   of    letters    stated   per   line 
be   merely   averages,  we    fail    to    perceive   the    neces- 
sity   of    their    being  counted    at    all.      As   a  criterion 
for  the    unerring  identification    of  the    inscriptions,    the 
laborious  counting  of  the   letters  and    then  striking   an 
average  is  perfectly  worthless ;  much    more   to    the   pur- 
pose would  it  have   been,    if  Mr.  Rea  had  relieved   him- 
self of  this  useless  and  assuredly   very    tedious   labor,    to 
give  us  instead   the  class   of  stone   (sandstone,   granite,' 
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marble  or  other)  on  which  the  inscriptions  have  been  cut; 
it  must  have  been  no  light  task  for  him  to  have  counted  the 
five  to  six  thousand  crabbed  alphabets  in  the  800  lines, 
which  roughly  is  the  aggregate  of  the  45  inscriptions  ; 
and  we  are  surprised  that  in  view  of  the  tedious  nature 
of  the  work,  and  its  absolute  worthlessness  for  any  con- 
ceivably useful  purpose,  that  this  reprehensibly  useless 
frittering  away  of  the  time  and  energy  of  an  officer,  who, 
so  far  as  outsiders  may  jvidge  in  the  absence  of  the  draw- 
ings, seems  to  have  devoted  himself  to  his  work  with  fair 
assiduity  on  the  whole,  has  not  been  stopped  by  a  hint 
from  the  Director-General  of  the  Survey,  to  whom  this 
list  and  similar  previous  lists  have  been  submitted. 

We  would,  if  we  could,  avoid  criticising  unfavorably 
the  report  of  an  officer  who  appears  to  have  devoted  him- 
■elf  fairly  assiduously  to  his  work ;  even  although  we 
perceive  that  he  has  not  made  a  single  drawing  himself, 
notwithstanding  that  he  had  before  him  the  example 
of  no  less  an  authority  than  the  late  Director-General  of 
the  Archaeological  Survey  in  whose  22  published  vo- 
lumes every  single  one  of  the  drawings  aggregating  a 
thousand,  more  or  less,  purport  to  have  been  made  (and 
our  inquiries  confirm  the  evidence  of  the  plates) 
by  himself  or  his  assistants  personally,  and  not  by 
draftsmen ;  indeed,  we  find  the  North  of  India  Survey 
had  no  draftsmen  at  all  during  the  16  years  or  so  of 
Sir  Alfxander  Cunningham's  incumbency :  but  perhaps 
it  Is  as  great  an  accomplishment,  perhaps  a  greater, 
to  get  the  requisite  work  done  by  inferior  instruments 
as  by  one's  own  personal  hands.  Our  more  serious 
complaint,  however,  rests  on  other  grounds ;  Mr.  Rea 
gives  us  in  his  report  no  indication  of  even  the  approxi- 
mate age  of  the  ruins  he  describes ;  they  may  be 
of  yesterday  for  aught  we  can  learn  to  the  contrary  from 
his  report,  or  they  may  be  pre-Christian :  it  is  evi- 
dent that  the  interest  and  importance  of  the  remains 
described  depend  all  but  wholly  on  their  age.  The 
report  is  besides,  in  great  part,  unintelligible.  Mr. 
Rea  is  unhappily  not  felicitous  in  his  diction ;  we 
have  tried  in  vain  to  make  anything  at  all  of  most  of 
his  descriptions ;  and,  generally,  there  is  an  ingenuity  un- 
consciously displayed  by  Mr.  Rea  in  rendering  his  report 
absolutely  useless  for  any  purpose  whatever,  except  it 
be  to  display  his  own  inability  to  cope  with  the  subject. 


The  Engineering  preliminary  studies  for  the  construction  of  the 
Congo  railway  line  are  nearly  terminated.  The  line,  which  is  to 
run  from  Matadi  to  Stanley  Pool,  will  have  a  length  of  350  kilo- 
metres, 75  centimetres  gauge,  and  commence  at  seven  metres  above 
the  level  of  the  sea,,  rising  gradually  to  60  metres. 

The  German  Colonial  Company  have  passed  a  resolution  to  put 
forward  German  stations  in  East  Africa  as  far  as  the  lakes,  includ- 
ing both  the  Victoria  and  Albert  Nyanza.  It  seems  that  the 
Timet  has  been  a  little  premature  in  announcing  that  our  position 
in  that  part  of  the  world  shuts  out  other  communications  with 
Emiti  Pasha.  There  will  be  a  race  to  open  up  that  part  of  the 
Dark  f>)ntinent,  and  the  question  of  who  will  win  will  involve  a 
good  many  national  characteristics.  Hitherto  we  have  had  few 
Colonial  rivals  for  many  years.  We  have  now  tn  see  which  is 
better,  the  German  sygtem  or  our  own. 


^otcij  mxii  Olcmmeiits. 


A  Bombay  Arts  Exhibition. — A  project  is  under 
consideration  to  hold  an  Arts  Exhibition  in  Bombay  next 
February. 

Another  Transfer. — We  learn  that  Mr.  Von  Ahn, 
Executive  Engineer,  on  return  from  furlough,  will  be 
transferred  to  Burma. 

Mysore  Water-Supply. — We  learn  that  the  Mysore 
Water-works  were  opened  to  the  public  on  the  10th 
instant  with  103  fountains  for  distribution. 

Rangoon  Drainage  Scheme. — Mr.  Ault,  of  Shone 
and  Ault,  is  now  at  Rangoon,  superintending  his  contract 
works  for  the  drainage  of  the  town  of  Rangoon. 

Native  Arts  Exhibition. — The  Poena  Native  Arts 
Exhibition,  which  is  expected  to  be  the  grandest  of  the 
kind  ever  held  in  the  Bombay  Presidency,  will  be  opened 
on  the  6th  proximo  by  the  Governor. 

Railway  Consulting  Engineer  Changes. — Colonel 
Jopp  has  been  ordered  to  join  at  Madras  as  Senior 
Deputy  Consulting  Engineer  for  Railways.  Major  Coaker 
leaves  Madras  for  Lahore  to  be  Deputy  Manager  of  the 
N.-W.  Railway. 

A  New  Extension. — Thawatti  and  Pyinmana  section 
of  the  Toungoo-Mandalay  Railway  was  opened  for 
passenger  traffic  on  26th  September,  after  it  had  been 
inspected  by  Colonel  W.  G.  Cumming,  R.E.,  the  Chief 
Engineer  of  Burma. 

Burma  Harbour  Defences. — We  learn  that  a  Special 
Defences  Division,  with  head-quarters  at  Rangoon,  has 
been  formed,  and  that  Lieutenant  W.  R.  Morton,  R.E., 
has  been  placed  in  charge  of  it,  and  will  be  under  the 
orders  of  the  Superintending  Engineer,  1st  Circle,  Burma. 

Mr.  W.  H.  Rushton. — We  learn  that  this  officer  has 
reported  his  return  to  Bengal  from  Biluchistan,  but 
regret  to  hear  that  the  excessive  heat  and  glare  of  those 
parts  have  injured  his  eyes  :  we  hope,  however,  that  his 
appointment  to  Darjeeling  will  afford  him  permanent 
relief 

CouPER  Paper  Mills. — The  Couper  Mills  of  Lucknow 
appear  to  be  making  very  steady  progress.  The  results  for 
the  half-year  ended  30th  June  1888  must  be  regarded  as 
evidence  of  satisfactory  working,  and  go  to  shew  that 
there  is  a  promising  future  for  paper  manufacture  in 
Upper  India. 

Punjab  University. — At  a  Meeting  of  the  Senate 
of  the  Punjab  University,  held  on  the  23rd  July 
1888,  it  was  resolved  that  Rai  Bahadur  Ganga  Ram, 
A.M.I.C.E,  M.I.M.E.,  Executive  Engineer,  be  appointed 
Examiner  in  Engineering  for  1888.  This  was  accepted 
unanimously. 

A  Good  Appointment.— Major  General  Palmer,  of  the 
Royal  Engineers,  has  been  appointed  Consulting  Engineer 
to  the  Government  of  Japan.  General  Palmer  has  been 
long  connected  with  both  China  and  Japan,  and  his  name 
is  associated  with  some  important  projects  already  carried 
out  in  those  countries. 

A  New  Railway  Coupling.— We  learn  that  Mr.  G.  E. 
Moore,  Deputy  Consulting  Engineer,  who  recently  patent- 
ed a  convenient  form  of  sleeper,  has  now  turned  his 
attention  to  railway  coupling  and  has  devised  an  auto- 
matic locking  and  tightening  arrangement  which  pro- 
mises to  be  just  the  thing  wanted. 

The  Equitable  Coal  Company's  Managership. — 
We  have  been   asked  to  contradict  the  statement  which 
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we  recently  made  relative  to  a  change  in  the  managership 
of  this  concern  in  February  next.  We  believe  that  the 
present  regime  will  continue  until  another  contretemps 
like  that  of  July  last  occurs  again  ! 

Raniganj  Fire-Brick.s. — While  Calcutta  is  meeting 
its  wants  in  the  matter  of  fire-bricks  by  importations 
from  the  old  country,  Singapore  is  indenting  largely  on 
India  for  the  Raniganj  manufactured  article.  This  latter 
demand  is  advancing  largelj'  with  the  growth  of  mining 
and  other  industrial  enterprises  in  Malaya. 

SiNGARENi  Coal. — According  to  Mr.  Berkley,  Loco- 
motive Superintendent  of  N.  G.  S.  R.,  the  evaporative 
power  of  this  coal  is  6"36,  that  is  to  say,  lib.  of  coal 
will  evaporate  6'361bs.  of  water.  The  experiments  on 
the  Madras  Railway,  with  other  Central  Indian  coals,  gave 
the  following  results  : — Narbuda,  5'61bs.  ;  Minaria,  5'llb.  ; 
and  Warora,  4'91b8. 

Indian  Station-masters  Transferred  to  Burma. — 
These  men  have  been  transferred  on  the  same  salary 
that  they  received  in  India,  and  it  is  hard  to  expect 
them  to  work  in  a  more  expensive  province  for  the  same 
rate  of  wages  as  in  India.  It  is  hoped  they  will 
be  either  promoted  to  a  higher  grade,  or  allowed  a  local 
allowance  like  the  Engineer  and  Subordinate  Establish- 
ments of  the  P.  W.  D.  in  Burma. 

Madras  Diamond  Fields. — We  are  glad  to  learn  that 
the  Madras  Presidency  Diamond  Fields  Company  has 
added  225  packages  of  diamond  mining  and  washing 
machinery,  value  Rs  .20,000,  ex  Navariiio,  which  completes 
all  its  present  requirements.  Despite  the  gloomy  fore- 
bodings of  "  croakers "  we  again  iterate  the  opinion 
already  expressed  in  these  pages  that  there  is  a  bright  and 
prosperous  future  in  store  for  the  Company. 

A  School  of  Engineering  for  Ceylon. — Our  island 
neighbours,  who  have,  to  some  extent,  been  meeting  the 
Engineering  and  Surveying  needs  of  the  Eastern  Settle- 
ments for  .some  years,  now  feel  the  want  of  a  School  of  En- 
gineering for  the  Colony.  Ceylon  possesses  trained  officers 
in  the  Public  Works  Department  whose  services  could  be 
utilized  as  lecturers,  while  there  is  the  Government 
Factory  available  for  the  practical  part  of  the  training. 

An  Acknowledgjient. — We  have  been  favored  with 
Selections  from  the  Records  of  the  Government  of  India 
in  the  P.  W.  D.,  No.  CCXLVl.,  being  Papers  relating 
to  the  Oyster  Reef  Light  House.  Colonel  Lang's  Note 
is  the  most  valuable  portion  of  the  Pamphlet.  It  con- 
tains sketches  and  brief  descriptions  of  some  types  of 
light-houses — both  of  ma.sonry  and  iron — studied  in  con- 
nection with  the  case.  Should  space  permit,  we  may  deal 
with  this  subject  in  a  future  issue. 

Proceedings  under  the  Inventions  and  Designs 
Act. — The  Government  of  India,  in  the  Homo  Depart- 
ment, notifies  that  applications  for  leave  to  file  specifica- 
tions of  inventions,  or  for  orders  for  the  registration  of 
designs  and  all  correspondence  relating  to  proceedings 
under  the  Inventions  and  Designs  Act,  1888,  should  be 
addressed  to  the  office  of  the  Secretary  to  the  Govern- 
ment of  India  in  the  Revenue  and  Agricultural  Depart- 
ment at  Calcutta  and  not  to  his  office  at  Simla. 

No  More  Special  Leave. — Owing  to  a  redundant 
P.  W.  Establishment,  it  became  necessary  this  year  for 
Government  to  allow  some  of  its  surplus  Engineers  to  take 
special  leave  on  half  pay,  such  leave  counting  as  service 
towards  pension  and  to  bo  limited  to  two  years.  A 
considerable  number  of  men  availed  themselves  of  these 
advantageous   terms ;  but.  further  applications  are  now 


being   rejected,  as   Government   finds  that   it  wants  all 
the  Engineers  it  has  got  for  works  in  progress. 

The  Public  Service  Commission  Report.— The  In- 
dian Daily  Neivs  thinks  that  it  might  be  as  well  to  publish 
the  Government  of  India  despatch,  and  permit  of  a  free 
expression  of  public  opinion  on  the  Public  Service  Com- 
mission Report  in  India  upon  the  Government's  proposals, 
before  the  Home  authorities  decide  which  are,  and  which, 
are  not,  to  be  given  effect  to.  We  take  the  initiative  in- 
this  matter  and  publish  the  views  of  the  Madras  Govern-' 
ment  on  the  subject  of  the  Public  Works  Department. 

Inter- Working  of  the  Bengal-Nagpur  and  E.  I- 
Railways. — When  the  Bengal-Nagpur  Railway  is  com- 
pleted and  through  traffic  established,  it  will  be  found,  we 
fear,  that  the  accommodation  at  Asansol  and  Howrah  and 
the  hauling  power  of  the  E.  I.  R.,  are  inadequate  for  the 
extensive  traffic  which  would  ensue  in  consequence  of 
the  inter-working  of  the  two  Railways.  It  is  suggested 
that  the  Bengal-Nagpur  Railway  should  be  on  the  alert^ 
and  before  matters  assume  a  threatening  attitude  should 
have  an  independent  communication  with  Howrah  through 
Midnapore. 

The  Kidderpore  Docks. — There  has  evidently  beeii 
some  bimgling  in  this  connection,  when  we  are  told  that 
the  original  estimate — Rs.  2,33,30,105 — by  Mr.  Duff  Bruce 
has  already  been  considerably  exceeded,  and  it  is  only 
a  question  of  time  to  be  told  that  a  similar  sum  will 
be  required  to  complete  the  project  and  its  approaches. 
A  correspondent  pertinently  enquires,  why  these  works 
should  have  been  undertaken  at  a  time  when  the  Indian 
exchequer  was  in  an  insolvent  condition,  and  before  it 
was  carefuly  ascertained  that  the  cost  estimated  would 
not  be  exceeded  ? 

A  New  Departure  at  Madras. — A  class  for  instruc- 
tion of  Sub-Overseers  and  Maistries  will  be  formed  in 
January  1889,  at  the  Madras  College  of  Engineering.  The 
course  of  instruction  will  last  one  year;  no  term  fees  will 
be  levied  and  no  examination  need  be  passed.  At  the! 
end  of  the  course  a  certificate  of  attendance  will  be  given. 
The  class  will  at  present  be  limited  to  fifteen  in  number. 
Instruction  will  be  given  in  the  vernaculars.  Selection 
will  be  made  from  the  sons  of  artisans  or  maistries,  orf 
from  youths  who  have  already  had  practical  training  in,- 
some  of  the  building  trades.  ^ 

Trials  with  a  Dynamometer. — Mr.  J.  Wallace,  c.E.,i 
of  Bombay  writes : — I  am  making  the  final  trials' 
with  a  new  Dynamometer  which  makes  a  continuous- 
diagram  of  the  resistance  of  any  machine  from  0' 
to  14  H.-P.  for  use  in  mills.  The  enclosed  card' 
is  a  sample  of  the  diagram.  All  the  machinery  seems 
to  run  in  pulsations,  and  I  am  trying  to  find  to  what 
extent  the  joints  of  the  belts  account  for  this  peculiarity; 
The  instrument  is  small,  portable  and  easily  handled/ 
I  propose  to  send  you  the  first  details,  as  soon  as  I  airi 
satisfied  with  every  part  of  the  apparatus. 

A  Fitting  Compliment. — At  the  dinner  given  by 
the  Delegates  to  the  recent  Railway  Conference  to  its 
President,  Colonel  Conway-Gordon,  the  latter  said; 
in  replying  to  the  toast  coupled  with  his  name  : — At 
our  next  Conference  we  shall  miss  the  familiar  face  of 
Sir  Guilford  Molesworth.  Wo  all,  both  Guaranteed  and 
State,  can  appreciate  how  much  is  due  to  Sir  Guilford 
Molesworth  for  the  skilful  and  scientific  way  in  which  he 
has  piloted  the  Government  of  India  through  every 
difficulty  that  has  been  experienced  in  the  development 
of  the  Railway  system  in  India."  (Applause.)  ■■ 
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Thk  Ruby  Mines — again  I — A  contemporary  learns 
frooj  England  that  negotiations  between  the  Secretary 
of  State  and  the  Strceter-Rothschild  Syndicate  regarding 
the  leasing  of  the  Burma  Ruby  Mines  are  likely  to  ter- 
minate satisfactorily  in  a  very  short  time.  The  lease  will 
probably  be  granted  either  for  five  years  at  four  lakhs 
per  annum  (the  terms  of  the  original  tender)  or  for  seven 
years  at  an  annual  rental  of  six  lakhs.  The  native  rights 
question  has  been  thoroughly  thrashed  out  by  Sir  Charles 
Crosthwaite,  and  a  tjuxZm-s  ^nvendi  can,  it  is  believed,  be 
established  between  the  lessees  and  the  Mogok  miners. 

Railway  Accident  at  Monghyr. — On  the  27th 
ultimo  an  accident  occurred  on  the  MonghjT  Branch 
Railway.  The  train  which  leaves  Monghyr  for  Jamal- 
pore  at  4-30  a.m.  corresponding  with  the  9th  Loop 
Mail  dashed  into  the  Jamalpore  station,  shattered 
the  buffers  Ut  pieces,  and  stnick  very  violently  against 
the  station  building,  breaking  it  in  several  places.  The 
driver  says  he  lost  all  control  over  the  engine,  and 
thinking  himself  in  danger,  jumped  out  of  it,  but  the 
fireman  stood  firm  at  his  post.  No  loss  of  life  occurred, 
but  several  passengers  were  .slightly  hurt.  The  driver 
has  been  suspended  pending  trial. 

Changes  in  the  2nd  Circle,  P.  W.  D.,  Burma. — 
Mr.  J.  C.  Wyatt,  Executive  Engineer,  reported  his  return 
from  rhe  privilege  leave  granted  him  and  assumed  charge 
of  the  Thayetrayo  Division  on  that  date.  Mr.  W.  R.  Foy, 
Assistant  En^neer,  was  relieved  of  officiatinpf  charsre  of  the 
Thayetmyo  Division  and  is  retransfeiTed  to  the  Tharawad- 
dy  Division.  Mr.  W.  R.  Foy,  Assistant  Engineer,  made 
over,  and  Mr.  J.  C.  Wyatt,  Executive  Engineer,  received, 
charge  of  the  Thayetmyo  Division.  Mr.  C.  E.  Housden, 
Elxecutive  Engineer,  made  over,  and  Mr.  H.  O.  Walling, 
Assistant  Engineer,  on  transfer  from  the  3rd  Circle, 
received,  charge  of  the  Upper  Chindwin  District  of  the 
Chindwin  Division. 

Truth  Stranger  than  Fiction.— The  followinfr 
letter  from  the  Assistant  Manager  of  the  East  Indian 
Railway  Collieries  at  Giridih,  to  the  District  Judge  of 
Burdwan,  speaks  for  itself: — "  I  am  prepared  to  accept  the 
appointment  of  Commissioner  to  enquire  into  the  dispute 
between  the  parties,  as  the  Agent,  East  Indian  Rail- 
way, has  accorded  his  permission  to  the  arrangement. 
My  fee  will  be  Rs.  1,000  if  the  work  does  not  take 
more  than  one  week  (6  days),  and  10  Gold  Mohurs  for 
every  day  beyond  that.  Travelling  and  all  Expen.ses  out 
of  pocket  must  also  be  defrayed.  In  case  you  nominate 
me,  I  shall  be  glad  if  you  will  note  that  my  duties 
here  will  hardly  allow  of  my  taking  up  the  work  for 
about  a  fortnight." 

Indian  Jute. — Bengal  and  Assam  are,  it  is  believed, 
the  only  two  Provinces  in  India  in  which  jute  is  culti- 
vaterl  as  a  fibre.  The  exports  are  chiefly  to  the  United 
Kingdom  and  the  United  States,  the  share  taken  by  each 
of  these  countries  being  73  and  17  per  cent,  respectively, 
on  the  rotal  exports.  About  a  third  of  the  imports  into 
the  United  Kingdom,  which  is  supplied  almost  exclu- 
sively by  India,  is  re-exported  to  Continental  Europe, 
which  comp<;tes  more  largely  every  year  with  Dundee  in 
jute  maaafacturos.  A  lar^e  proportion  of  the  supplies 
which  India  sends  to  the  United  States  is,  it  is  stated, 
comprisel  of  jute-cuttings  and  rejections,  which  are 
turnwl  to  accou  t  by  the  inventive  Americans  for  the 
purpoet'S  of  paper-making. 

A  Scandal. — The  District  Board  of  Kurnool  have  taken 
nearly  seven  years  to  find  that  the   District   is  too   large 


for  one  Engineer,  and  that  two  Supervisors  under  no  pro- 
fessional control  would  be  a  better  arrangement.  This 
appears  to  us  to  be  the  most  flagrant  piece  of  jobbery 
ever  attempted  to  be  perpetrated  under  the  system  of 
Local  Self-Government  in  Madras.  We  had  occasion 
to  refer  to  the  treatment  of  the  Kurnool  District  Engineer 
some  time  back,  and  we  feel  sure  that  the  present 
attempt  to  get  rid  of  him  will  elicit  wide-spread  sym- 
pathy. In  the  interests  of  the  Profession  we  should  point 
out  to  the  lay-world  that  insecurity  of  position  and 
doubtful  prospects  cannot  be  productive  of  the  best 
results  from  those  thus  situated. 

Bengal-Nagpur  Railway  and  the  Bengal  Coal 
Proprietories.— The  Agent  of  the  B.  N.  Railway  has  now 
under  consideration  a  series  of  coal  sidings  from  the  main 
Collieries  Branch,  in  course  of  construction,  to  accom- 
modate the  outlying  mines  with  a  radial  distance  of  from 
half  to  one  mile  from  the  last  two  miles  terminating  with 
Sanktoria.  The  conditions  are  very  favorable,  and 
should  prove  sufficiently  inducive  to  coal  interests  de- 
sirous of  sharing  the  advantages  of  cheap  transport.  The 
conditions  are  :  1st,  land  free  for  the  location  of  the  line;  2nd, 
6  per  cent.,  on  the  cost  of  the  siding  laid  to  the  colliery ; 
and  3rd,  freight  in  addition,  which  is  stated  will  be  fixed 
at  a  rate  to  suit  the  coal  proprietories,  and  be  lower  than 
that  now  paid  by  them  to  E.  I.  R. 

Ganga  Ram's  Pocket-Book. — The  second  edition  of 
this  well  known  "  Pocket  Book  of  Engineering,"  in 
Urdu,  greatly  revised  and  enlarged,  Iby  Rai  Baha- 
dur Ganga  Ram,  a.m.lc.e.,  m.i.m.e.,  Executive  Engi- 
neer, P.  W.  D.,  Punjab,  is  now  ready  and  before 
us.  It  consists  of  two  parts ;  the  first  giving  useful 
Rules,  Tables  and  Specifications,  concluding  with  a 
Vocabulary  of  Engineering  Words  from  English  into 
Roman  and  Urdu,  and  vice  versd ;  the  second  part  giving 
250  details  of  buildings  arid  bridges  drawn  to  scale.  The 
whole  is  bound  in  the  form  of  a  little  handbook,  the  Price 
of  which  is  Rupees  Two  per  Copy.  It  may  be  obtained 
from  Messrs.  Dwarka  Nath  &  Co.,  Lahore.  It  is  a  very 
useful  book  of  reference  for  Engineers  and  Subordi- 
nates. 

A  Special  Item  from  Assam. — The  Cherrapoonjee 
hill  tramway,  although  completed  long  ago,  is  as  far  off 
as  ever  from  being  opened  for  traffic.  It  cannot  be  got 
to  work,  and  the  question  now  appears  to  be  whether 
some  more  lakhs  of  rupees  are  to  be  spent  in  remodelling 
it,  or  the  whole  project  to  be  abandoned.  There  does 
not  appear  to  be  traffic  enough  to  make  it  pay,  especial- 
ly as  potatoes — the  chief  item — are  very  uncertain 
There  is  good  coal  to  be  found  close  to  the  top  of  the 
tramway,  and  it  might  be  worth  while  for  a  company  to 
obtain  the  connes.sion  to  work  the  coal  in  connection  with 
the  tramway.  The  steamer  companies,  I.  G.  S.  N.  and 
Rivers  Steam,  are  now  working  in  opposition,  which  has 
much  reduced  the  freights  to  and  from  Asnam,  greatly  to 
the  advantage  of  the  planters. 

The  Railway  Conference. — Regarding  the  work  of 
the  recent  Railway  Conference,  a  contemporary  says  that 
it  is  understood  that  the  reports  of  the  Sub-Committees 
submitting  a  set  of  new  rules  and  regulations  for  working 
lines  under  construction  and  new  standard  dimeu-sions 
were  adopted  with  slight  modifications :  and  the  existing 
Indian  Railway  Conference  regulations  for  through  traffic 
were  revised  and  corrected  up  to  date  by  insertion  of  the 
new  rules  passed  at  the  present  Conference.  These 
regulations  cannot,  of  course,  be   brought  into  force  until 


October  13,  '88.] 


INDIAN  ENGINEERING, 


287 


they  have  received  the  approval  of  Government  and  the 
several  Boards  of  Directors.  The  report  ou  the  result  of 
the  brake  trials  on  the  Sind-Pishin  Railway,  which  will 
take  place  towards  the  end  of  this  week,  will,  when 
received,    render  the  work  of  the  Conference  complete. 

A  Hard  Case. — Another  instance  of  the  disposition  of 
Government  towards  the  C.  E's.  of  the  P.  W.  D.  has  acci- 
dentally come  under  our  notic  e.  An  Executive  Engineer 
is  transferred  from  one  administration  to  another  without 
reference  to  his  wishes,  and  or  dered  to  serve  beyond  the 
frontier  of  India  in  contraven  tion  of  his  "  Covenant. " 
While  en  route,  a  mishap  occurs — due  to  circumstance 
over  which  he  has  no  control,  or,  as  insurance  companies 
would  say,  the  "  act  of  Providence  " — under  which  he  loses 
the  whole  of  his  personal  effects  by  a  ready  and  cheerful 
acquiescence  with  the  orders  of  Government.  But  the 
finale  is  very  different.  An  application  for  compensation 
was  negatived  on  the  score  of  establishing  a  bad  prece- 
dent, and  a  memorial  to  the  Secretary  of  State  only 
elicited  the  stereotyped  reply : — No  ground  for  interven- 
tion ! 

The  late  Mr.  F.  L.  Dibbles. — Another  corre- 
.spondent  Avrites: — I  have  to  record  the  death  of 
Mr.  F.  L.  Dibblee,  M.  Inst.  C.  E.,  Executive  En- 
gineer, P.  W.  D.,  at  Calcutta,  on  the  28th 
September;  The  deceased  was  51  years  of  age,  and 
joined  the  P.  W.  D.  in  1874  as  Executive  Engineer 
siecond  grade,  attaining  the  first  grade  in  1880,  in  which 
position  he  died.  Considering  that  Mr.  Dibblee  had  at 
one  time— in  1867 — officiated  as  Chief  Engineer  of 
the  Great  Southern  India  Railway,  his  non-advance- 
ment in  the  P.  W.  D.  was  not  a  little  surprising.  Mr. 
Dibblee  was  employed  on  the  Toungoo-Mandalay  Rail- 
way Extension  in  Burma  whence  ill-health  necessitated 
a  change  to'  Hazaribagh,  and  he  was  just  appointed  to 
join  Mr.  :  Horace  Bell  on  the  survey  of  the  proposed 
Delhi- Kotri  Railway  when  he  died. 

Accounts  Branch,  P.  W.  D. — Major  A.  G.  Begbie,  R.E.,' 
Deputy  Accountant-General  and  ex-officio  Under-Secre- 
tary to  the  Government  of  India,  Public  Works  De- 
partment, on  return  from  furlough,  is  appointed  to 
officiate  as  Accuntant-General  and  Deputy  Secretary 
to  the  Government  of  India,  Public  Works  Depart- 
ment, during  the  absence  of  Colonel  A.  J.  Filgate,  R.E. 
Consequent  on  the  above,  Mr.  R.  G.  Macdonald,  offi- 
ciating Accountant-General  and  Deputy  Secretary  to  the 
Government  of  India,  Public  Works  Department,  reverts 
to  his  appointment  of  Deputy  Accountant-General  and 
officiating  Under-Secretary  to  the  Government  of  India, 
Public  Works  Department ;  and  Mr.  A.  R.  Becher,  offi- 
ciating Deputy  Accountant-General  and  Under-Secretary 
to  the  Government  of  India,  Public  Works  Department, 
reverts  to  his  appointment  of  officiating  Deputy  Account- 
ant-General. 

The  Poetry  of  Engineering. — Sir  F.  Bramwell  said, 
in  concluding  his  inaugural  address  as  President  of  the 
British  Association  at  the  annual  meeting  held  at  Bath 
this  year : — Whether  it  be  in  the  erection  of  the  lighthouse 
on  the  lonely  rock  at  sea ;  whether  it  bo  in  the  crossing  of 
rivers  or  seas  or  arms  of  seas  by  bridges  or  tunnels ; 
whether  it  be  the  cleansing  of  our  towns  from  that  which 
is  foul ;  whether  it  be  the  supply  of  pure  water  to  every 
dwelling  or  the  distribution  of  light  or  of  motive  power  ; 
or  whether  it  be  in  the  production  of  the  mighty  ocean 
steamer,  or  in  the  spanning  of  valleys,  the  piercing  of 
mountains,    and    affording  a  firm,  secure    road  .  for    the 


express  train  ;  or  whether  it  be  the  encircling  of  the  world 
with  telegraphs — the  work  of  the  Civil  Engineer  is  not  of 
the  earth  earthy,  is  not  mechanical  to  the  exclusion  o£ 
science,  is  not  unintellectual ;  but  is  of  a  most  beneficent 
nature,  is  consistent  with  true  poetical  feeling  and  is 
worthy  of  the  highest  order  of  intellect. 

Good  Service  Pension. — It  is  notified  that  on  the 
recommendation  of  the  Government  of  India,  Het 
Majesty's  Government  has  been  pleased  to  confer  good 
service  pensions  on  Colonel  Sir  James  Browne,  K.c.s.i., 
C.B.,  Royal  (late  Bengal)  Engineers,  who  held  the  follow- 
ing Appointments: — With  Bengal  Sappers  and  Miners, 
1860.  Assistant  Engineer,  Public  Works  Department, 
1860-63.  With  Bengal  Sappers  and  Minners,  1863. 
Assistant  Engineer,  Public  Works  Department,  1863-6*. 
Assistant  Principal,  Civil  Engineering  College,  Roorkee, 
1864-65.  Assistant  Engineer,  Public  Works  Department^ 
1865-66.  Executive  Engineer,  Public  Works  Department, 
1866-78.  Engineer  Staff,  Quetta  Field  Force,  1878-79. 
Assistant  Secretary,  Public  Works  Department,  188SL 
Commanding  Engineer,  Indian  Division,  Egypt  Expedi-r 
tiouary  Force,  1882.  Superintending  Engineer,  Military 
Works  Department,  1882-83.  Superintending  Engineer, 
Harnai  Road  Command,  1884.  Engineer-in-Chief,  Sind- 
Pishin  Railway,  1884.  Superintending,  Engineer,  Sibi- 
Quetta  Railway,  with  the  local  rank  of  Brigadier-Gen- 
eral, 1884-87. 

The  Pionsbr — again  ! — The  Indian  Daily  News 
administers  the  following  well-deserved  snub  to  the 
"  official  broom" : — "  Why  should  it  be  supposed  that  a 
number  of  gentlemen,  because  they  happen  to  be 
connected  with  Railway  management  in  India,  could 
not  meet  together  to  discuss  questions  connected 
with  a  desire  to  introduce  greater  uniformity  of  work- 
ing on  the  different  systems,  without  coming  to  fistic 
cuffs  ?  And  why  should  the  fact  that  these  gentle- 
men have  actually  met  and  discussed  without  fighting — at 
any  rate,  other  than  verbally — and  have  dined  together 
amicably  at  the  close  of  their  deliberations,  require  t4 
be  chronicled  as  if  something  marvellous  had  happened  t 
Perhaps  the  Pioneer  will  explain.  When  the  Conference 
met,  the  Allahabad  paper  hinted,  with  most  rare  and 
delicate  wit,  that  umbrellas  and  walking-sticks  had  to  be  rir 
gofQusly  excluded  from  the  room.  *  *  *  Though  the  Simlji 
correspondents  would  have  been  delighted  to  vary  their 
chronicles  of  small  beer  by  a  description  of  a  shindy  at 
the  Conference,  the  proceedings  passed  without  a  hint  of 
any  hitch,  much  to  the  Pioneer's  astonishment,  and  noW 
the  public  are  informed,  as  a  most  curious  phenomenorr; 
that  '  the  tone  of  the  discussions  was  always,  if  earnest' 
moderate  and  conciliatory,  everyone  abating  something 
of  his  particular  aims  and  desires  for  the  purpose  of 
establishing  a  common  understanding.  The  consequence 
is  that  much  of  the  work  that  has  been  done  is  of  an 
extremely  practicable  and  serviceable  character.  Colo?' 
nel  Conway-Gordon's  lact  and  temper  as  President  is  on 
all  hands  admitted  to  have  greatly  conduced  to  thi^ 
desirable  result' — which  is  as  much  as  to  admit  thati 
even  Railway  Managers,  Locomotive'  Superintendents,' 
and  the  like,  may  bo  gentlemen,  and  know  how  to  con- 
duct themselves  towards  each  other  with  as  much 
courtesy  as  even  an  assemblage  of  Civil  Servants.  Pro- 
bably, most  people  outside  of  the  Pioneer  office  knew  it 
all  before;  but  the  Railway  men  may  be  pleased  (will 
they  ?)  to  have  a  certificate,  of  character  from  so  eminent 
an  authority  on  marujera.'." 
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duiTcnt  ^clus. 


Dr.  Bubobss,  the  Director-General  of  the  Archaeological  Survey 
of  India,  has  retuilied  to  India  and  resumed  charge  of  his  depart- 
ment at  Simla. 

The  proposal  to  convert  the  Tarkesaur  Railway  Company, 
Limited,  into  an  English  concern  with  its  head  office  in  London 
has  been  revived. 

The  Mysore  Exhibition  opens  for  judging  on  the  15th  instant, 
mod  on  the  16th  for  the  public.  It  will  continue  for  a  week  or 
longer,  if  desirable. 

Dr.  Kixo,  Director  of  the  Geological  Survey  of  India,  and  the 
original  discoverer  of  the  Singareni  Coal  Field,  has  visited  Yel- 
landalapadu  and  is  quite  satisfied  with  the  surface  and  under- 
ground arrangements. 

Seccnderabad  was  visited  by  a  mild  earthquake  last  week. 
The  earthquake  appears  to  have  travelled  along  the  railway  line, 
while  report  has  it  that  it  was  especially  pronounced  at  Januma, 
Bowandgir  and  Waningal. 

It  is  in  contemplation  to  transfer  one  portion  of  the  Dehra 
Mapping  Office  to  Simla,  to  work  in  connection  with  the  Intelli- 
gence Branch  of  the  Quarter-Master  General's  Department,  and 
another  portion  to  Calcutta. 

Mr,  Horace  Bell,  who  is  about  to  undertake  the  Survey  of 
the  Raj putana  "Desert"  Line,  arrived  at  Kurrachee  on  the  26th 
ultimo  and  pa.ssed  through  Lahore  on  his  way  to  Delhi  and 
Jodhpore,  whence  operations  begin. 

CossBQUEST  on  the  sudden  appearance  of  cholera  in  Akola 
orders  will  be  issuad  to  the  P.  W.  D.  immediately  to  begin  the 
**  Water-works  Scheme,"  which  is  in  contemplation,  and  has  been 
for  a  long  time  under  consideration. 

At  the  end  of  the  month  Sir  Charles  Elliot  and  Colonel  Conway- 
Gordon  will  arrive  in  Lahore,  en  route  for  inspection  of  the  frontier 
Railway.  The  tour  will  conclude  at  Kurrachee,  whence  Colonel 
Conway-Gordon  will  sail  for  Europe. 

Credit  is  taken  in  the  Bombay  Municipal  Eieport  for  last  year 
for  the  estimated  saving  of  2,282,529  gallons  per  diem  brought 
about  by  the  exertions  of  the  large  staff  employed  for  the 
detection  of  wastage  by  lealage  of  mains  and  service  pipes. 

Mr.  J.  W.  RuvBALL,  Superintending  Engineer,  eth  Circle 
Madras  Presidency,  is  about  to  take  leave,  and  retire.  He  joined 
the  P.  W.  Department  in  August  1855,  his  only  senior  now 
being  Colonel  Beatty,  Superintending  Engineer,  4th  Circle. 

Mr.  W.  J.  Colli  ss  is  apjvoin ted  to  be  Inspfectdr  and  Secretary 
to  the  Commission  constituted  under  the  provisions  of  Act  lit. 
(B.C.)  of  1879  for  the  periodical  inspection  of  ste^m-boilers  and 
prime-movers  attached  thereto  in  the  tOWn  and  suburbs  of 
Calcutta  and  in  Howrah. 

Work  on  the  fortified  serai  at  Lundi  Kotal  is  making  steady 
progress,  and  by  the  end  of  this  month  all  the  outside  walls 
will  be  finished.  It  is  hoped  that  the  water-supply  scheme 
will  be  pushed  forward,  and  also  the  opening  out  of  the 
alternative  route  to  the  plateau  through  the  Mullagori  country. 

At  an  extraordinary  general  meeting  of  the  Municipal  Cbmrais- 
•ioners  of  Howrah,  last  week,  it  was  resolved  that  Government  be 
asked  for  a  loan  of  eight  lakhs  of  rupees  for  the  proposed  water- 
works in  Howrah.  It  is  at  present  under  contemplation  to  draw 
the  water  from  the  river  Hooghly  at  Goosery,  or  further  up, 
provided  the  cost  will  admit  of  it. 

On  the  186  miles  of  the  Sirhind  Canal  no  fewer  than  1,484  tons 
of  goods  traffic  and  1,149  passengers  were  carried  during  the 
month  of  August.  But,  as  the  total  receipts  on  account  of  toUage 
of  Ix^ts  did  not  exceecl  Rs.  517  and  the  cost  of  navigation  in- 
cluding maintenance  charges  amounted  to  Rs.  1,674  there  was  a 
net  loss  during  the  month  of  Rs.  1,157. 

Major  Coakkr,  r.e.,  who  is  to  be  a  Deputy  Manager  on  the 
N.  W.  R,  is  expected  in  Lahore  on  the  20th.  Captain  Pitt,  r.e., 
will  prob.bly  be  the  other  Deputy  Manager,  on  the  new  system. 
Mr.  .1.  M.  Rutherford,  who  has  been  actmg  as  Manager  of  the 
Punjab  .Section,  will  become  Traffic  Superintendent  of  the  whole 
line.  Mr.  Mathew,  who  is  now  acting  as  Traffic  Superintendent 
of  the  Punjab  Section,  goes  to  Simla  to  take  the  place  of  Mr. 
Jacob,  going  on  furlougli. 


fetters  to  the  Oitov. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  e.>pressedby  correspondents.l 


CHANGE  OF  MINE  MANAGERS. 

Sir, — W  itli  reference  to  the  para  in  "  Notes  and  Comments  "  of 
your  issue  of  29th  ultimo  in  regard  to  the  change  of  Mine 
Managers,  it  might  be  interesting  to  the  shareholders  and  friends 
of  Mr.  I.  J .  Wliitty  to  know  that  during  the  time  lie  has  been 
in  charge  of  the  B.  C.  Co.,  Ld.,  the  profits  have  been  exceptionally 
high,  and  that  the  profit  for  the  last  six  months,  viz.,  Rs.  2,68,988, 
has  only  been  exceeded  once  within  the  last  twenty  years, 
viz.,  half-y  ear  ending  30th  April  1880  when  the  amount  was 
Rs.  3,08,839  ;  but  the  prices  that  year  were  20  per  cent.,  better 
than  they  are  now. 

It  is  to  be  regre  tted  in  the  interests  of  the  shareholders  and 
the  company  in  general,  that  a  man  of  his  experience  and 
cap  abilities  should  be  dissevered  from  the  concern. 


Enterprise. 


Calcutta  ;  September  30. 


WELL  VERSUS  CANAL  WATER  FOR  IRRIGATION. 

Sir, — In  the  "  Literary  Notices,"  in  your  issue  of  the  22nd  instant, 
the  last  paragraph  is  as  follows  : — "  In  the  matter  of  irriga- 
tion, well  water  has  once  more  proved  itself  superior  to  canat 
water,  although  the  cost  of  the  former  is  double  that  of  the  latter." 

I  do  not  understand  how  any  canal  water  can  be  inferior  to  well 
water,  nor  how  well  water  can  be  so  cheajtly  raised  as  to  only  cost 
double. 

In  my  experience,  the  best  of  well  waters  contains  salts  injuri- 
ous to  cultivation,  and  manuring  is  a  necessity  with  well  irriga- 
tion. I  presume  the  canal  water  referred  to  is  the  tail  water  of 
the  Ganges  Canal,  and  this,  though  it  may  have  been  deprived  of 
all  fertilizing  matter  on  its  long  course,  should  be  practically  as 
free  from  salts  as  rain  water. 

Taking  the  price  of  canal  water  at  R-s.  2  per  acre,  I  should 
like  to  know  by  what  contrivahce  water  can  be  raised,  say  20 
feet,  for  Rs.  4  per  acre. 

There  are  evils  in  canal  irrigation,  but  they  do  not  arise  from 
the  quality  of  canal  water  or  from  its  cost. 

E.  A.  S. 

KoREisui  ;  September  20,  1688. 


Defined  cruelty. 

Sir, — Verily  sir  we  live  in  strange  times.  The  blessed  Depart- 
ment of  Public  Works  seems  to  be  a  scene  where  the  gods  of  the 
Secretariat  love  to  display  with  theatrical  effect  their  most  amus- 
ing vagaries  for  the  delectation  of  folks  of  the  lower  order.  You 
are  aware  of  the  grievances  of  the  Calcutta  College  men  of  the 
pre-guarantee  years  who,  rightly  or  wrongly,  believe  that  they 
have  not  received  at  the  hands  of  Government  the  mesksure  of 
consideration  and  justice  which  they  think  they  fairly  deserve 
in  their  struggle  for  the  public  service.  God  forgive  them  for 
their  discontent  and  apparent  ingratitude. 

The  powers  that  be  being  notoriously  deaf  to  all  rhyme 
and  reason,  it  took  the  earlier  graduates  of  the  Calcutta  College 
ten  long  years  to  excite  anything  like  a  pang  of  pity  for  the 
poor  fellows  that  passed  the  Engineer's  test  y'ear  after  year,  only 
to  be  herded  witb  Overseers  of  sorts  in  the  P.  W.  D.,  witli 
this  distinguishing  privilege  that  in  their  case  the  Government 
reserved  the  right  of  sacking  them  with  or  without  a  month'.s 
notice  !  The  state  of  things  was  indeed  as  bad  as  it  could  well 
be,  but  the  poor  aspirants  to  name  and  fame,  however,  nothing 
daunted,  made  the  best  of  a  bad  job  and  found  balm  in  their 
worst  moods  in  the  hope  that  the  state  of  things  *as  much  too 
bad  to  last  long.  It  was  chiefly  through  their  quiet  and  temperate 
representations  that  even  the  callous  hearts  of  the  P.  W.  D., 
gods  after  ten  years  of  supreme  indifference  awoke  in  1884  with 
sudden  qualms  of  conscience,  and  proclaimed  a  guarantee  of  "  one- 
and-a-half"  appointments  for  the  benefit  of  the  then  present 
and  future  generations.  It  is  well  the  gods  did  so  in  time,  or  the 
folks  of  lower  order  would  never  have  suspected  that  the  gwls 
were  capable  of  such  a  feat  of  disinterested  generosity.  Well 
having  premised  these  facts,  permit  me  to  state  that  it  is  not 
quite  three  years  and  three  months  since,  say  for  instance,  Rai 
Annada  Prosad  Sircar,  Sahib,  got  one  of  the  guaranteed  Assistant 
Engineerships  anion?  his  fellow-passed  men  of  better  mark 
and  merit,  and  the  last  Calcutta  Gazette  announces  his  promotion 
from  2nd  to  1st  grade  of  Assistant  Engineers. 

Whereas,  those  of  the  earlier    graduates,— including  a  prizemaa 
and  distinguished  students  among   the  number— who  had  i)as8ed 
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out  before  the  Rai  Sahib  had  received  his  first  lessons  on  bricks 
and  tiles  and  who  sacrificing  their  pride  at  the  altar  of  their 
need  accepted  the  inevitable  1st  grade  Overseership,  are  unto 
this  date  1st  grade  Overseers.  Be  it  said  to  the  credit  of  those 
concerned  that  the  lucky  "  Engineer"  gets  his  promotions  by  leaps 
and  bounds  two  promotions  in  three  years— whereas  the  unlucky 
subs,  albeit  his  seniors  in  age,  experience  and  merit,  do  not 
get  one  promotion  in  three  years  in  their  much  humbler  sphere  ! 

One  needs  to  have  more  than  flesh  and  blood  to  pluck  up 
heart  to  bear  such  misfortune  with  equanimity.  But,  no,  that 
is  not  all,  who  knows  that  some  of  these  unlucky  subs 
might  not  some  day  stumble  on  the  path  of  the  Rai 
Sahib,  and  be  placed  under  his  orders.  Only  the  Secretaries 
in  the  Writers  Buildings  know  what  worse  humiliation 
there  may  be  in  store  for  them.  If  they  were  guilty  of  high 
crimes  and  misdeameanors  they  could  not  have  been  worse  off 
than  they  are  now.  This  is  too  much  of  a  distinction  without 
two  straws  of  a  difierence,  and  it  is  earnestly  to  be  hoped  that 
the  present  popular  Secretary  will  give  this  matter  a  moment's 
thought,  and  try  to  make  the  bitter  lot  of  the  unlucky  subs  a 
little  more  palatable,  if  possible,  by  judicious  recognition  of  merit 
and  by  promotion. 

Dynamite. 
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MOORE'S  IMPROVED  CAST-IRON  SLEEPER. 

Sir, — A  few  days  ago,  a  friend  wrote  to  me  concerning  some 
letters  signed  "  Railroadei',''  which  appeared  in  your  journal 
during  .Tune  and  July  last.  I  have  used  this  no7n  de  plume  for 
some  years,  when  writing  to  Railway  journals  in  England  and 
America,  and  also  for  the  Indian  Press  ;  and  my  friend  supposed, 
"  as  did  rnany  others,"  that  the  letters  referred  to  emanated  from 
me.  I  mention  this  to  avoid  any  further  misapprehension,  and 
hope  that  the  gentleman  who  has  ("  unwittingly  I  am  sure  ") 
adopted  my  cognomen  will  kindly  select  some  other,  as  it  would 
be  inconvenient  for  me  to  do  so  after  using  it  so  long. 

I  hope  to  see  more  of  his  criticisms  on  permanent  way  matters 
before  long,  although  I  cannot  agree  with  all  he  says  :  For 
instance  ;  in  Ids  letter  of  the  14th  July,  he  states  that  keymen 
are  employed  to  prevent  the  spikes  from  being  drawn  out  of 
pine  sleepers  by  the  movement  of  the  train.  This  is  not  correct : 
the  keymen's  chief  duty  is  to  keep  the  wooden  keys  tight 
in  the  chairs,  and  I  never  allow  them  to  touch  a  spike  except 
when  renewing  a  broken  chair,  as  more  harm  than  good  is  done 
by  hammering  down  spikes  that  are  at  all  loose.  The  only 
effectual  remedy  is  to  move  the  sleeper  transversely,  and  get 
a  fresh  grip  for  the  spike.  Keymen  are  employed  on  roads  where 
there  are  no  spikes  to  work  loose ;  and  where  no  pine  sleepers 
are  used. 

2nd.  The  vertical  web  above  the  cotter  slits  of  the  D.  and 
O.  sleeper  never  breaks  when  the  holes  in  plate  and  tie  bar 
are  true,  and  the  fittings  properly  applied. 

I,  however,  quite  agree  with  him  that  Mr.  Moore's  sleeper 
has  weak  points  ;  I  feel  sure  that  it  will  break  under  the  rail, 
and  if,  as  I  understand,  the  rail  is  only  kept  against  the  outer 
jaw  by  the  tie  bar  being  cottered  up  against  it,  I  consider  this 
another  weak  point.  One  of  the  advantages  of  the  D.  and 
O.  sleeper  is  that  it  is  so  tied  together  by  the  wrought  iron 
tie  bar  and  keys,  that  it  is  not  only  muck  stronger  than  any  other 
form  of  cast  iron  sleeper,  but  widening  of  the  gauge  is  impossible 
even  after  the  plate  is  broken.  I  have  seen  these  sleepers 
run  over  by  twenty  trains  a  day  for  more  than  a  month  after  they 
were  broken,  without  the  line  shewing  any  perceptible  defect. 
With  Mr.  Moore's  patent,  were  two  consecutive  sleepers  to  break 
in  a  curve,  the  result  would  probably  be  a  derailment. 
Mr.  Moore  appears  to  be  of  opinion  that  the  D.  and  O.  sleeper 
breaks  across  the  centre  in  consequence  of  the  leverage  due  to 
the  rail  being  at  so  great  a  distance  from  the  bottom  of  the 
sleeper,  and,  "  Railroader's,"  theory  is  that  it  is  want  of  strength. 
I  think  both  [are  wrong  ;  breakages  of  this  class,  although  not 
frequent,  are  due  to  the  plates  not  being  properly  packed. 
Every  one  who  has  had  experience  with  native  platelayers  is 
aware  how  very  difficult  it  is  to  make  them  pack  that  portion 
of  the  sleeper  immediately  under  the  rail,  and  it  is  the  ends 
being  packed  hard,  and  the  centre  left  loose  that  causes  the  D. 
and  O.  sleeper  to  break  ;  where  they  are  carefully  packed  with 
small  ballast  the  breakages  are  less  than  \  per  cent. 

Eailroadke. 


October,  2,  1888. 

We  have  a  lurking  suspicion  that  this  request  has  been  sug- 
gested by  the  appearance  of  a  letter  that  has  lately  been  published  in 
these  columns  relative  to  the  identification  of  an  original  and  recognis- 
ed nom  de  j>hmt>  But  unlike  the  latter  it  is  pretentious  and  ridiculous 
in  its  contentions.  We  have  seen  certain  communications  of  late 
somewhere  bearing  the  same  cognomen  as  that  used  by  the  writer  in 
our  columns  to  which  reference  is  made  :  but,  we  would  assure  our 
correspondent  that  no  one  who  regularly  reads  American  and  English 
Engineering  papers  will  for  a  moment  mix  up  a  bundle  of  extracts  and 
quotations  obtained  second-hand  with  the  original,  sound  and  sensible 
observations  of  the  professional  gentleman  who  favored  us  with  his 
conwiunications. — Ed.,  /.  E.] 
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THE    SIMLA     TOWN    HALL. 

TThen  active  measures  were  taken  towards  erecting  a 
Town  Hall  in  Simla,  the  Municipality  appKed  to  Mr.  W. 
frwin,  Superintending  Engineer  of  the  Simla  Imperial 
Circle,  for  designs,  with  which  he  supplied  them  gratis 
towards  the  end  of  1884. 

.  The  calculated  cost  of  the  whole  structure,  according  to 
this  first  set  of  drawings  supplied,  was  not  to  exceed 
Rs.  1,65,4(J6,  and  even  here  a  saving  was  expected.  This 
tetimate  was  accepted  by  the  Municipality  without  a 
Question  of  its  accuracy,  though  it  had  been  submitted  to 
no  scrutiny  from  either  Engineers  or  experts.  The  Pinijab 
Sovemment  sanctioned  this  estimate,  but  at  the  same 
time  informed  the  Municipality  a  sum  of  Rs.  2,20,000 
vould  be  the  more  probable  outlay.  It  did  not  even 
then  occur  to  the  Municipality  to  take  the  precaution  of 
having  the  estimate  scrutinized.  Hence  it  may  be  that 
the  Kursaal  so-called  has  exceeded  its  first,  second  and 
third  estimates. 

The  supervision  of  the  work  was  undertaken  at  the 
request  of  the  Municipal  Building  Sub-Committee,  by 
Mr.  F.  B.  Hebbert.,  Executive  Engineer  (Imperial  Circle), 
■as  a  Municipal  Commissioner,  "  and  in  no  sense  as  Engi- 
neering adviser  to  the  Committee."  * 

But  the  fact  that  the  cost  of  the  building  has  exceeded 
its  first,  second  and  third  estimates,  does  not  tend  to 
prove  that  it  has  been  in  itself  an  expensive  one.  On 
the  contrary,  all  acquainted  with  such  work  are  agreed 
that  it  is  a  remarkably  cheap  erection.  As  a  demonstra- 
tion of  tiiis  a&sertion,  take  another  recent  structure  of 
the  same  character  here,  and  compare  costs.  The  new 
Kutcherry,  which,  like  the  Town  Hall,  is  built  through- 
out of  local  stone,  and  cutstone  from  Kalka  or  there- 
abouts, was  completed  forabotit  Rs.  2,00,000  ;  and  a  further 
outlay  of  Rs.  11,000  was  subsequently  found  necessary  to 
render  it  watertight.  Now  the  Town  Hall  is  about  four 
times  the  size  of  the  Kutcherry,  containing  as  it  does 
2.^4,000  cubic  feet  of  solid  masonry  exclusive  of  about 
28,000  cubic  feet  of  cutstone.  The  cost  of  completing  this 
enti  e  quantity,  including  timberwork,  roofing,  and  iron — 
with  all  minor  item.s — such  as  roadways,  railings,  &c.,  has 
been  covered  by  a  total  of  something  over  Rs.  3,50,000.  At 
'present  the  finishing  of  the  great  tower,  which  is  archi- 
tecturally much  required  to  give  a  completeness  to  the 
building,  is  not  contemplated  ;  but  the  parapet  walls,  the 
flkew-tabling,  the  pediments  of  buttresses,  and  the  point- 
ing are  being  somewhat  leisurely  proceeded  with.  A 
total  expenditure  of  Rs.  4,00,000  otight  to  complete  the 
Town  Hall  in  every  detail,  and  large  as  the  amount  may 
Seem,  the  Kursaal  will  even  then  be  comparatively  the 
chaap«-Rt  public  building  in  Simla.  This  has  been  already 
recognized  by  the  Punjab  Government,  which  assured  the 
Secretary  of  State  for  India,  as  the  result  of  the  strict 
enquiry  of  1887  into  the  cause  of  the  excesses,  that  the 
rates  for  both  material  and  labor  were  reasonable  and 
even  low. 

_  The  style  of  Gothic  employed  has  been  much  criti- 
cised, .some  maintaining  it  is  a  mixture  of  different  foreign 
Gothic  styles,  and  therefore  in  bad  taste  ;■  while  the 
majority  are  of  opinion  that  it  is  the  most  picturesque 
buildini  in  the  capital.  It  would  be  most  undisputable 
were  its  great  tower — "the  one  thing  wanting" — com- 
pleted. It  is  built  in  beauche  masonry,  a  style  introduced 
into  Simla  by  Mr.  F.  B.  Hebbert.  The  local  quarries 
supplied  the  strjne  (grey  limestone)  for  the  rubble  ma- 
sonry ;  but  the  fine  cut  stotie  used  in  tracery  and  muUions 
of  windows  in  pillarets  doors,  tablets,  gargoyles  !ind  such 
like  was  quarried  at  Kalka.  The  highest  or  south  eleva- 
tio  I  is  towards  the  .Mall,  from  where  entrance  is  gained 
to  the  Police  Station,  the  Municipal  Offices,  the  Ma- 
sonic Hall  and  Supper-room,  and  the  Thi-atre.  This  last 
deserves  special   notice,  being  the  greatest  success  of  the 

•  Mr.  lebbert'8  pamphlet  explaiuiiig  his  position  with  regard  to  the 
Town  Hall. 


block.  Its  area  is  60  feet  x  50  feet  and  it  is  lofty  in 
proportion,  occupying  two  storeys  of  the  building,  the 
height  from  the  floor  being  27  feet.  The  stage  is  a  remark- 
ably fine  one,  its  area,  50  feet  X  30  feet,  affording  ample 
room  for  dramatic  purposes.  As  regards  acoustics,  the 
Theatre  is  pre-eminently  successful,  few  home  theatres 
excelling,  or  even  equalling  it  in  this  respect.  There  are 
sittings  in  the  stalls  for  over  100;  in  the  boxes,  of  which 
there  are  two  tiers,  for  112,  and  in  the  gallery  which, 
though  about  the  best  part  of  the  Theatre  for  seeing  and 
hearing,  has  been  reserved  for  the  second-class  seats,  there 
is  accommodation  tor  about  50.  With  regard  to  deco- 
rations, it  is  perhaps  rather  destitute  of  ornament.  The 
iron  pillars  which  support  its  roof,  also  of  iron,  are  painted 
white  ;  the  roof  itself  is  also  white,  and  is  divided  into 
panels,  a  few  of  which  are  filled  with  handsome  fretwork 
ventilators.  The  boxes  are  tastefully  draped  and  painted, 
so  that  the  little  decoration  there  is,  is  in  perfect  good 
taste. 

The  first  floor,  besides  the  upper  portion  of  the  Theatre, 
contains  the  Station  Library  and  two  fine  large  reading 
rooms,  these  three  last  being  separated  from  the  upper 
half  of  the  Theatre  by  a  wide  corridor,  which  is  used  as  a 
promenade,  and  at  the  north  end  of  which  is  the  Volun- 
teer's armoury  and  Adjutant's  office.  Above  the  Theatre 
is  the  ball-room  extending  the  height  of  the  roof — 60  feet. 

It  is  a  fine  hall,  but  there  is  much  to  be  desired  in  the 
way  of  symmetry.  A  celebrated  architect  at  home  in- 
formed us  the  right  proportions  for  a  room  are  two  cubes. 
The  ball-room  wants  length.  Two  galleries  were  run 
along  the  sides  to  take  off  the  breadth,  but  they  unfor- 
tunately do  not  produce  the  desired  effect.  Two  rows 
of  Gothic  windows  on  each  side  give  ample  light,  while 
the  rose  windows  in  the  gables  throw  bright  streams 
along  the  lofty  arched  ceiling.  The  band  gallery  at  the 
ea.st  end  is  seldom  used  ;  and  the  room  is  the  despair  of 
musicians — vocal  and  orchestral.  A  peculiar  vibration 
here  defeats  all  efforts  to  be  heitrd  distinctly.  A  corridor, 
the  counterpart  of  that  below,  runs  between  the  ball  and 
drawing  rooms.  This  last  is  at  present  utilized  as  a  read- 
ing and  lecture-room  by  the  United  Service  Institute. 
Above  it,  and  separated  from  the  upper  portion  of  the 
ball-room  by  a  third  corridor,  is  the  supper  room. 

These  wide  lofty  corridors  are  the  admiration  of  every 
one.  Their  groined  roofs,  and  subdued  light,  give  them 
some  resemblance  to  cloisters  of  olden  times.  The  north 
and  south  main  staircases  also  wind  upwards  under  groin- 
ed roofs,  the  same  style  of  ceiling  beingcarried  on  in  various 
entrance  hallsand  vestibules  throughout  the  building.  It  is 
a  matter  to  be  deeply  regretted  that  where  one  looks  up  to 
admire,  the  eye  is  met  by  hideous  slimy  patches  of  damp 
which  disfigure  portions  throughout  the  entire  building. 
The  concrete  used  so  largly  in  roofing,  pillars,  and  stair 
railings  is  cracked  in  many  places  from  the  effects  of  the 
present  leakage  and  it  is  doubtful  how  great  a  sum  vnll 
eventually  be  necessary  to  thoroughly  repair  the  damage 
the  building  has  sustained  since  last  season. 

As  yet  the  place  is  far  from  finished..  Painting,  of 
doors  and  windows,  distempering  of  walls,  repairing, 
lighting  and  furnishing  all  yet  remain  to  be  done. 

The  Kursaal  is  a  favorite  place  of  resort  throughout 
the  year,  and  whatever  may  be  the  decisions  as  to  its 
architectural  beauty,  there  can  be  but  one  as  to  its  utili- 
ty. It  is  a  want  supplied,  and  we  wonder  how  we  man- 
aged without  it  so  long. 


The  preliminary  surveys  for  the  construction  of  the  Siberian 
Railway  have  now  been  completed  a.s  far  as  Irkutsk,  and  it  it 
expected  that  half  the  line  will  be  marked  out  before  the  winter 
sets  in.  It  is  proposed  to  con.struct  a  branch  line  to  the  Trans- 
Baikal  Province,  between  Lake  Baikal  and  the  Chinese  frontier. 
The  part  of  the  line  from  Samara  to  Ufa,  485  kilometres  in 
length,  is  already  opened.  The  continuation  from  Ufa  '  to 
Sutusk  is  now  being  constructed.  The  line  is  to  extend  in 
time  also  to  Omsk,  Tomsk,  and  Irkutsk. 
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BICYCLE  RUNNING. 

By  a.  Ewbank. 

III. 

pass    on  to  another    peculiarity  of  a  rolling 


line  due    east.     Let    K  M 
Lat  a  wheel  be  placed  along 


fall 
line 


In  fin.  2  let  O  K  be  a  level 
be   a   level  line  due    north. 

the  line  K  M  and  with  its  plane  vertical,  l-f't  the  wheel 
*hen  be  made  to  rotate  about  the  line  K  M  through  an 
angle  90'  — 0.  The  wheel  then  has  an  inclination  6  to 
the  horizon.  T  K  is  a  diameter  of  the  wheel  and 
TKO  =  a 

The  wheel  if  placed  at  rest  in  such  a  position  will 
and  lay  its  centre  on  the  line  K  O.  A  C  B  is  a 
normal  to  the  wheel  plane,  and  C  is  the  wheel's  centre. 
Suppose  that  at  the  moment  indicated  in  the  figure, 
the  wheel  has  a  rotation  in  its  own  plane  of  the  direction 
shewn  by  the  arrow  L. 

Then  at  that  moment  the  wheel  is  rolling  along  the 
line  K  M.  We  shall  call  this  line  or  direction  the 
momentary  track.  The  wheel  has  a  certain  mass  and 
a  certain  distribution  of  this  mass.  One  wheel  might 
have  most  of  its  mass  near  the  centre,  while  another  of 
the  same  diameter,  and  the  same  total  weight,  has  most 
of  its  mass  near  the  tire.  The  wheel  has  a  certain 
diameter.     Also  the  L  rotation  is  of  some  given  amount. 

Out  of  all  these  elements  it  results  that  the  wheel 
will  not  fall  down  near  the  place  where  it  is  at  present, 
but  will  roll  on  a  track  which  bears  to  the  west. 

This  track  is  a  curved  line.  If  the  L  velocity  is  not 
lessened,  the  curve  is  a  circle  whose  centre  is  some  point 
O  due  west  of  K. 

The  radius  O  K  of  this  circle  depends  on  the  elements 
before  mentioned.  So  also  does  the  linear  velocity  with 
which  the  wheel  runs  over  its  circular  track.  So  also 
does  the  angular  velocity  with  which  the  wheel  describes 
this  track  as  seen  by  an  observer  at  O.  The  linear 
Telocity  is  expressed  in  so  many  feet  per  second.  The 
angular  velocity  is  expressed  by  stating  the  number  of 
seconds  recjuired  for  the  wheel  to  complete  one  revolution. 

The  point  for  us  to  notice  is  that,  there  is  no  connection 
whatever  between  a  rolling  wheel  taking  a  slope  Q  for 
its  plane,  and  the  wheel  falling  to  the  ground.  The  slope 
has  no  tendency  to  produce  a  fall.  Its  tendency  is  solely 
to  make  the  body  take  a  curvilinear  track.  If  the  wheel 
can  keep  its  L  rotatory  velocity  unchanged  the  angle  O 
will  also  be  unchanged  in  amount.  But  the  wheel 
plane  will  change  in  direction. 

Imagine  the  wheel  in  fig.  2  to  be  connected  to  the 
point  0  by  two  stiff  rods  O  K  and  O  T.  Through  O 
draw  a  vertical  line  O  V  and  make  the  body  O  K  T 
revolve  with  uniform  angular  velocity  about  the  axis  O  V. 
Then  the  suf^cessive  positions  of  the  wheel  plane  will  be 
identical  with  what  we  will  call  the  dynamical  positions. 
By  making  the  body  O  K  T  revolve  about  O  V,  we  keep 
on    the    ground    one    and    the  same  point  of  the  wheel. 


But  the  wheel  as  a  plane,  and  not  as  a    series    of  small 
particles  of  wood  or  metal,  is  the  same  in  the  two  cases. 

While  the  wheel  is  travelling  with  uniform  movements 
along  its  circular  path,  let  a  small  blow  R  be  given 
normally  to  it.  The  wheel  will  shew  the  effect  in  a 
change  of  inclination.  But  instead  of  falling,  it  wifl 
recover  itself  and  will  pass  on  executing  a  series  of  wob- 
blimgs ;  during  which  its  track  will  no  longer  be  the 
circular  path.  The  new  track,  however,  will  not  diverge 
widely  from  the  original  path,  and  if  no  further  disturbance 
is  offered  to  the  wheel  it  will  travel  round  O  in  a  cur??, 
which,  approximately,  we  may  still  describe  as  a  circle. 

When  a  man  first  tries  to  ride  a  bicycle  and  the  bicycle 
slopes  over  to  one  side,  the  rider  thinks  he  is  going  to  fall. 
This  is  a  delusion  under  the  then  conditions,  but  the 
rider  by  changing  the  conditions  proceeds  to  transfer  the 
delusion  into  a  verity.  For  he  stops  the  rotation  of  the 
wheels  by  putting  a  drag  on  the  treadles.  Then  eaCh 
wheel  does  fall  and  the  rider  feels  convinced  that  his 
forecast  was  correct.  If  the  rider  had  had  the  sense  or 
the  hardihood  to  ignore  the  apparent  danger  of  falling, 
and  to  work  the  treadles  with  unchanged  rapidity,  h,e 
would  be  unable  to  fall  and  he  would  simply  move  round 
in  a  curve. 

So  far  is  the  experienced  bicyclist  from  dreading  a  slope 
that  he  is  continually,  that  is  frequently,  creating  a  slope 
of  set  purpose  and  as  a  feature  of  proper  driving. 

In  some  previous  papers  on  the  "  Properties  of  Fluids  " 
we  noticed  the  popular  idea  that  the  rudder  of  a  ship  is 
solely  used  to  change  her  course,  and  at  other  times  lies 
idle.  We  shewed  that  the  rudder  is  continually  used  to 
prevent  the  ship  from  changing  her  course  and  only 
occasionally  used  to  produce  a  change. 

Similarly,  there  is  with  some  people  an  idea  that  a 
bicycle  is  meant  to  run  upright  and  that  to  change  the 
course  we  should  begin  by  turning  the  driving  handle. 
The  fact  is  that  a  bicycle  is  practically  never  upright,  and 
that  to  change  her  course  a  turn  of  the  handle  is  not  the 
proper  preliminary.  The  real  function  of  the  driving 
handle  will  be  developed  in  later  papers. 

A  man  who  believes  that  the  function  of  the  handle  is 
to  steer,  will  call  the  driving  wheel  a  steering  wheel  and 
the  handle  he  may  then  call  the  rudder  or  helm. 

The  mere  fact  that  the  handle  is  in  front  of  the 
machine,  does  not  disqualify  it  for  acting  as  a  helm : 
but  it  does  involve  a  certain  disadvantage,  which  we 
proceed  to  consider. 


Fig.  3. 


In  fig.  3  let  S  be  the  stem  and  B  the  bow  of  a  ship 
which  has  been  sailing  or  steaming  due  north  with  t.l^ 
rudder  S  R  inactive,  or  lying  along  B  S  produced.  Let 
S  R  be  now  moved  into  an  eastward  or  starboard  posi- 
tion as  shewn  in  the  figure.  Then  we  know  that  the 
head  of  the  ship  will  deflect  eastwards. 

This  action  of  the  rudder  may  be  explained  in  two 
ways,  and  one  of  these  will  suit  us  better  than  the  other 
for  an  illustration  of  bicycle  or  tricycle  steering.  Thus 
we  may  say  that   water  is   piled  up  in  the  angle  B  tJ  R, 
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and  that  there  results  a  water  pressure  P,  under  the 
action  of  which  the  ship  rotates  clockwise  about  her 
centre  of  gra\'ity  G.  This  explanation  is  sound,  and  it  is 
the  one  we  should  naturally  choose  in  discussing  ship 
motions. 

But  we  may  look  at  matters  from  another  point  of 
Tiew.  A  ship  is  a  heavy  mass,  and  at  the  time  S  R  was 
forcibly  moved  into  the  position  of  the  figure,  the  ship 
had  a  considerable  momentum  in  a  due  north  direction. 
In  consequence,  the  rudder  R  S,  considered  as  a  body  dis- 
tinct from  the  ship,  is  called  upon  to  travel  in  a  semi- 
crab  or  semi-sideways  fashion,  as  is  indicated  by  the  figure. 

Let  the  velocity  northwards  be  V.  Then  this  is 
equivalent  to  two  velocities.  One  of  them  is  V  Cos 
(180°— B  S  R)  in  the  direction  R  S  produced,  The  other 
is  V  Sin  B  S  R  in  the  direction  of  P  reversed.  If  the 
rudder  could  separate  its  movement  from  that  of  the  ship 
it  would  tend  to  move  nearly  in  the  direction  R  S  pro- 
duced ;  in  which  direction  it  encounters  less  resistance 
from  the  water.  The  velocity  in  the  direction  P  reversed 
encounters  relatively  more  resistance  from  the  water. 
Thus  on  the  whole  the  tendency  of  the  rudder  is  to  north- 
westwards from  the  old  course  due  north.  This  west- 
ward working  of  the  point  S  does — as  long  as  the  rudder 
is  rigidly  connected  with  the  ship — owing  to  the 
helmsman  keeping  the  angle  B  S  R  unaltered — cause  the 
bow  B  to  deflect  Eastwards. 

The  effort  of  the  rudder  is  always  to  improve  its  own 
position  only,  and  if  the  helmsman  ceases  to  interfere 
with  and  control  it,  it  \vill  take  the  position  which  puts 
it  in  line  with  the  keel  of  the  vessel,  that  is,  in  line  with 
the  velocity  forced  upon  it. 

While  yet  the  helmsman  keeps  the  angle  B  S  R 
unchanged,  we  see  that  the  body  R  S  is  pulled  through 
the  water  by  a  force  Q  which  acts  obliquely  to  the  line 
of  the  rudder. 


rig.  4. 


Now  let  us  pass  on  to  fig.  4,  wherein  we  shew  a  vessel 
whose  bow  is  B  and  which  has  her  rudder  fixed  at  the 
bow.  Let  the  ship  have  been  sailing  due  north  with  the 
rudder  in  the  neutral  position.  Let  the  rudder  be  moved 
eastwards  into  the  position  B  K. 

We  may,  as  before,  say  that  a  water  pressure  P  causes 
the  ship  to  revolve  clockwise  about  a  vertical  axis  through 
G.     Thus  the  effect  on  the  ship  is  the  same  as  before. 

Let  us  now  consider  the  rudder  as  a  separate  body. 
The  momentum  of  the  heavy  ship  is  causing  the  rudder 
to  move  through  the  water  obliquely  to  its  line  of  figure. 
Let  the  velocity  northwards  be  V.  Then  this  is 
equivalent  to  two  velocities  :  one  of  these  is  V  Cos  N  B  K 
in  the  direction  B  K.  The  other  is  V  Sin  N  B  K  in  a 
direction  normal  to  B  K.  The  former  direction  is  that 
of  least  resistance  from  the  water.  Accordingly,  the 
rudder  endeavours  to  take  this  direction.  In  taking 
this  new  direction  or  in  diverging  into  some  line  between 


B  N  and  B  K,  the  rudder  drags  the  ship  round  because 
the  helmsman  preserves  the  angle  S  B  K  unchanged. 
The  rudder,  therefore,  now  aims  at  a  new  direction 
eastward  of  the  line  B  L  and  so  on. 

And  we  notice  that  here  the  rudder  B  K  is  pushed 
forwards  by  the  action  Q  of  the  mass  of  the  ship. 

In  fig.  3  the  rudder  S  R  may  be  said  to  be 
arranged  for  stable  equilibrium.  It  always,  if  disturbed 
and  then  left  free,  returns  into  a  line  with  the  keel.  In 
fig.  4  the  rudder  B  K,  instead  of  endeavouring  to  return 
into  the  line  with  the  keel,  has  a  tendency  to  double 
back — making  the  angle  S  B  K  become  nearly  zero. 

This  peculiarity  of  the  rudder,  when  placed  at  the  stem 
or  bow,  is  sufficient  to  account  for  the  fact  that  the  ship- 
builder prefers  to  place  the  rudder  behind  the  ship. 
There  are  other  reasons  for  choosing  the  stern  location, 
but  wo  in  our  bicycle  or  tricycle  reflections  are  not  con- 
cerned to  discuss  them. 

In  a  tricycle  fig.  3  may  illustrate  the  plan  of  having  a 
steering  wheel  in  the  rear.  In  fig.  4  we  may  imagine  we 
see  a  tricycle  with  the  steering  wheel  in  front.  We  may 
also  imagine  that  fig.  4  shews  us  a  bicycle  with  the 
turnable  wheel  in  the  usual  position.  Then  fig.  3  would 
denote  a  bicycle  in  which  the  driving  wheel  is  not  the 
front  wheel.  The  ordinary  bicycle  is  not  arranged  to  go 
backwards,  i.e.,  with  the  little  wheel  running  in  front. 
But  there  is  no  difficulty  in  making  such  a  bicycle, 
though  we  are  not  here  asserting  or  implying  that  such  a 
change  would  be  an  improvement. 

We  desire,  however,  to  call  attention  to  the  point  that 
if  in  a  ship  a  tricycle  or  a  bicycle  our  slewable  or  turn- 
able  portion  is  behind,  this  portion  has  a  tendency  to 
return  to  the  neutral  or  inactive  state  whenever  the 
helmsman  or  driver  releases  it  from  constraint.  On  the 
contrary  if  the  turnable  portion  is  in  front,  as  it  is  with 
some  tricycles,  and  with  all  bicycles,  the  tendency  of  this 
portion  is  not  to  return  to  a  line  with  the  rest  of  the 
machine,  but  to  get  into  a  worse  state  of  disorganisation 
if  it  is  left  to  its  own  devices. 

We  conclude,  therefore,  and  we  recommend  the  conclu- 
sion to  builders  and  riders  of  tricycles — that  if  a  machine 
has  two  large  equal  wheels  side  by  side  and  a  smaller 
central  wheel  for  steering  purposes,  then  this  small  steer- 
ing wheel  should  have  its  place  behind. 


ARCHED  HOLLOW  ROOFS. 

For  several  years  past  brick  arches  resting  on  the  lower 
flanges  of  rolled  joists  have  been  adopted  as  a  common 
form  of  construction  to  support  roofs  and  floors,  especially 
in  important  Government  and  Railway  buildings.  The 
drawbacks  which  this  form  is  considered  to  possess  are  as 
regards  heat  and  resonance. 

To  obviate  this  a  hollow  and  flat-arched  form — vide 
annexed  illustration — is  about  to  be  tried  :  it  is  to  be  made 
of  Raneegunge  terra  cotta  in  voussoirs  about  9"  X  7"  of 
standard  spans  of  4'.  The  top  may  be  finished  off  as  may 
be  found  necessary. 

In  order  to  roof  over  a  room  of  certain  size  it  will  have 
to  be  subdivided  by  means  of  large  joists  or  girders  so  as 
to  take  joists  of  the  standard  size.  This  will  if  anything 
like  to  an  improved  and  better  form  of  internal  construc- 
tion by  the  introduction  of  cross  girders  and  pilasters 
carrying  them. 

The  flat  ceiling  will  be  much  less  resonant,  especially 
when  broken  up  into  compartments  by  the  girders  and 
will  lend  itself  more  readily  to  decorative  work — in  con- 
trast to  the  everlasting  beams  and  burgahs. 

The  air  space  enclosed  in  the  hollow  voussoirs  will 
naturally  act  as  a  non-conductor  of  heat. 

Some  practical  experiments  will  we  learn  be  made  with 
this  improved  form,  which  we  might  mention  is  due  to 
Colonel  Neill,  the  Superintendent  of  Works  in  Calcutta 
and  wo  hope  to  be  able  to  communicate  some  usefu' 
information  on  the  subject  to  our  readers. 
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NOTES   FROM  HOME. 
(From  our  own  Correspondent.) 

Tub  British  Association  has  held  its  meeting  this  year 
at  Bath,  and  considerable  interest  was  evinced  at  one  of  the 
eailier  gatherings  last  week  in  the  Mechanical  Section,  when 
•Colonel  Gourand  practically  explained  the  Phonograph,  which 
he  did  in  detail.  He  shewed  an  improved  instrument,  having 
the  wax  cylinder  previously  exhibited  by  the  President. 
"  The  last  Rose  of  Summer  "  was  given  off  and  distinctly 
heard  by  the  audience.  The  original  air  was  played  in  New 
York  a  long  time  ago  and  has  been  reproduced  some 
thousands  of  times.  The  Colonel  stated  that  no  less  than 
five  improved  machines  were  on  their  way  from  America. 
Great  interest  was  also  manifested  in  the  address  delivered 
by  Mr.  Preece  describing  the  rival  systems  of  the  phono- 
graph and  the  graphophone.  Mr.  Edmund,  followed  with  a 
description  of  the  Tainter  graphophone  machine.  This  machine 
it  was  stated  was  used  in  Congress  for  work  in  connection 
with  reporting  proceedings  and  by  members  for  the  dictation  of 
their  correspondence. 

A  highly  interesting  and  technical  discussion  took  place 
on  the  question  of  liglitning  conductors.  Mr.  Preece,  of 
the  Government  Department,  attacked  certain  conclusions 
arrived  at  by  Professor  Lodge  in  his  Mann  lectures  before 
the  Society  of  Arts  on  this  subject.  In  1881  the  Con- 
ference on  lightning  conductors  issued  a  report  approving 
copjier  wire,  and  in  his  lectures  Professor  Lodge  dissented 
from  some  of  the  conclusions  arrived  at  by  the  Conference, 
and  insisted  that  copper  wire  was  not  better  than  iron,  and 
that  round  rods  were  not  better  than  flat.  Mr.  Preece  said 
that,  as  a  practical  man  having  500,000  lightning  conductors 
under  his  charge,  he  supported  the  conclusions  in  favor  of 
copper  wire,  as  arrived  at  by  the  Conference  of  1881.  Some 
of  the  highest  authorities  took  part  in  the  discussion,  in  the 
course  of  which  opposite  views  were  enunciated  on  nearly 
all  the  points  raised. 

Colonel  Hazard  described  a  system  of  underground  Rail- 
way communication  in  great  cities.  He  considered  there 
should  be  slow  trains  of  great  capacity  with  frequent 
stations,  and  there  should  be  fast  trains  with  few  stations,  so 
that  considerable  distances  could  be  traversed  within  the  city 
at  a  speed  approximating  the  trunk  lines.  There  should  be 
galleries  at  the  sides  of  the  lines  and  between  the  Railway 
and  the  houses  for  the  housing,  inspection,  replacement  and 
repair  of  all  pipes  and  wires,  of  sewers,  water,  steam,  pneu- 
matic, electric  and  other  requirements  or  convenieriees  which 
are  necessarily  generated  or  produced  at  somecentral  ppint  and 
can  be  distributed  or  served  only  through  the  public  domain 
over  head  or  under  foot.  The  plan  of  construction  was  very 
elaborately  shewn  by  models,  and  the  author  stated  that  he 
considered  the  adoption  of  the  system  for  the  streets  of 
■every  great  city  would  effect  an  eonomic  revolution. 

At  the  recent  Conference  of  Sanitary  Inspectors  at  Brighton, 
abbut  130  members  of  the  Association  from  all  parts  of  the 
kingdom  attended.  The  President,  Mr.  Edwin  Chadwick,  c.b., 
■was  unable  to  be  present,  and  his  address,  which  was  a  full 
protest  against  all  the  evil  influences  which  stood  in  the  way  of 
the  full  development  of  sanitary  science,  was  read  by  Dr. 
Richardson.  It  was  mentioned  that  the  vieteran  sanitarian 
had  reached  the  age  of  89. 

It  is  notified  that  the  amalgamation  between  the  Parkes 
Museum  and  the  Sanitary  Institute  of  Great  Britain  has 
taken  place  under  the  title  of  "  The  Sanitary  Institute"  (Incor- 
porated August  1888).  The  meraorandnm  of  association  of 
the  newly  constituted  body  has  been  signed  by  Mr.  Edwin 
Chadwick  c.b..  Sir  Douglas  Galton  and  other  well-known 
sanitarians. 

Several  reports  having  appeared  giving  descriptions  of  the 
opening  of  the  connecting  links  completing  the  Railway  com- 
munication between  Calais  and  Constantinople,  a  correspond- 
ent of  a  London  paper  gives  an  interesting  account  of  his 
journey  over  the  ground,  and  concludes  by  saying  that  by 
the  1st  of  October  he  has  no  doubt  that  the  through  arrange- 
ments will  be  in  perfect  working  order — ^that  the  ordinary 
carriages  of  the  various  sections  of  the  system  are  much 
more  comfortable  for  the  journey  they  have  to  perform  than 
the  carriages  of  many  of  our  English  lines.  The  whole  jour- 
ney from  London  to  Constantinople  via  Calais,  Bale,  Zurich, 
the  Arlberg  Tunnel,  Musbruck  and  Vienna  is  accomplished 
in  94  hours  of  actual  travelling. 

On  the  1st  of  next  month  the  London,  Chatham  and  Dover 
Railway  will  open  their  Greenwich  Extension  line,  which  has 


been  in  course  of  construction  during  the  last  two  years. 
Hitherto  the  Company  have  had  no  direct  communication  with 
Greenwich,  tlieir  nearest  station  being  at  Blackheath  Hill, 
which  is  upwards  of  a  mile  from  Greenwich.  The  new  Rail 
way  is  a  continuation  of  the  Company's  Extension  from 
Nunhead  to  Blackheath  Hill,  which  was  opened  some  five  years 
ago.  The  opening  of  the  line  will  give  the  Company  and  the 
town  of  Greenwich  many  advantages. 

The  Committee  appointed  at  a  recent  meeting  in  Birming- 
ham, to  consider  a  proposal  for  the  construction  of  a  canal 
between  Birminghan  and  the  Weaver  Navigation  in  Cheshire^ 
has  reported  favorably  as  to  its  practicability  and  the  prospect;, 
of  its  construction  at  a  reasonable  cost.  Guarantee  fund  to  defray 
the  expenses  of  a  detailed  survey,  and  the  preliminary  steps 
for  an  application  to  Parliament  is  to  be  opened.  The  project 
is  regarded  in  the  black  country  with  considerable  favor. 

In  connection  with  the  services  of  very  fast  express  trains 
to  Edinburgh  next  season,  amongst  many  suggestions  dis- 
cussed in  Railway  circles  for  removing  the  obstacles  which 
stand  in  the  way  of  long  continuous  runs,  and  rendering  them 
safer,  is  the  employment  of  a  third  man  on  the  engine  in  the 
capacity  of  a  sub-fireman.  The  labor  and  anxiety  attendant 
upon  the  firing  of  a  powerful  engine  running  at  60  or  05  miles 
an  hour  for  four  hours  continuously  is  found  to  be  far  too  much 
for  one  man.  In  that  space  of  time  the  fireman  has  to 
manipulate  over  two  tons  of  coal,  breaking  a  large  quantity  of 
it  and  transferring  it  from  the  tender  to  the  furnace.  The 
third  man  could  also  assist  in  the  efficient  lubrication  of  the 
connecting  rods  and  other  parts  of  the  locomotive. 


©fficml  Papers. 


PUBLIC  SERVICE  COMMISSION. 

j^ROM  G.  H.  D.  Walker,  Esq.,  Under-Secretary  to  the  Government  of 
India,  Public  Works  Department,  to  the  Secretary  to  the  Government 
of  Ma<lras,  Public  Works  Department,  dated  Simla,  15th  June  1888,  No. 
1432  Gr- 
in the  report  issued  by  the  Public  Service  Commission,  copy  of  which 
has  already  been  forwarded  to  you  by  the  Home  Department,  the  fol- 
lowing  recommendations  are  made  regarding  the  Engineer  Establish- 
ment of  the  Public  Works  Department  in  Chapter  X.,  paras.  91—98,  of 
the  report  : — 

1.  That  the  Engineer  Estahlishment  of  the  Public,  Works  Depart- 
ment should  consist  of  an  Imperial  Branch  and  of  Provincial  Branches. 

2.  That  the  Imperial  Branch  should  consist  of  such  a  number  of 
Royal  Engineers  as  ipay  be  required  as  a  reserve  for  military  purposes 
over  and  above  the  officers  einplo^ed.in  the  Military  Works  Branch 
and  of  Civil  Entjineers  recruited,  m  England. 

3.  That  the  strength  of  the  Imperial   Branch  should  not  be  greater 
than  is  necessary  for  purposes  of  control  and  direction,  and   for  the 
execution  and  repair  of  works  calling  for  high  Engineering  skill,   ancL. 
that  the  recruitment  from  Cooper's   Hill  Royal  Engineering  College,^ 
which  appears  at  present  excessive,  should  be  regulated  accordingly. 

4.  That  the  conditions  of  service  in  the  Imperial  Branch  should  bft 
fixed  with  a  view  to  secure   the  necessary  qualifications   in  England^, 
and  should,  as  far  as  possible,   be  uniform  for   all  officers   employed 
in  it. 

5..  That  the  Provincial  Branches  should  be  of  a  strength  adequate 
for  the  construction  and  maintenance  in  the  several  provinces  of  works 
not  ordinarily  calling  for  high  Engineering  skill. 

6.  That  the  recruitment  for  the  Provincial  Branches  aliould  be  made 
by  the  direct  appointment  to  the  lowest  grades  of  qualified  Engineers 
from  the  Indian  Engineering  Colleges,  and  in  exceptional  cases  b^^ 
promotion  from  the  Upper  Subordinate  grades. 

7.  That  there  should  be  at  least  one  College  in  India  thoroughly 
well  equipped  for  providing  a  high  education  for  Engineers  for  the 
Provincial ,  Branches,  and  that  such  College  should  be  open  to  all 
classes  of  Her  Majesty's  subjects. 

8.  That  the  conditions  of  service  as  to  pay,  furlough  and  pension 
should  be  fixed  for  the  Provincial  Branches  witiiout  reference  to  those 
of  the  Imperial  Branch. 

9.  I  am  directed  to  request  that  these  recommendations  may  be 
considered  by  the  Government  of  Madras  in  the  light  of  the  sugges-- 
tions  put  forward  in  the  accompanying  memorandum,  which  has  beeat 
prepared  in  this  office  as  a  basis  for  carrying  out  in  their  practical 
application  the  recommendations  of  the  Commission. 

10.  The  chief  points  on  which  definite  proposals  are  required  are 
enumerated  in  the  first  paragraph  of  the  memorandum,  and  are  fully- 
discussed  and  proposals  suggested  in  the  succeeding  paragraphs. 

11.  In  regard  to  the  first  point,  the  recommendations  of  the 
Government  of  Madras  are  particularly  requested  as  to  the  number  of. 
charges,  if  any,  that  must  be  held  by  men  of  the  Imperial  Establish*, 
ment  jn  Madras  ;  in  other  words,  what  figures  are  recommended  for  the 
Establishment  of  Madras  to  be  placed  in  column  D  of  table  A  ia 
substitution  of  those  tentatively  inserted  by  this  office. 

I  am  also  to  inquire  whether,  in  your  opinion,  the  Engineers  of  the 
Railway  Branch  should  be  wholly  Imperial,  or  whether  there  should  be 
a  mixture  of  Provincial  men.  (To  Madras,  Bombay,  Bengal,  North- 
western  Provinces,  Punjab  and  Burmah  only). 

12.  An  equally  important  question  is  whether,  in  the  opinion  of 
His  Excellency  the  Governor  in  Council,  a  Provincial  Service  should  be 
created  between   the    proposed    Imperial   Service   and   the    existing 


294 


INDIAN  ENGINEERING. 


[October  13,  '88. 


Subordinnte  Service,  or  whether  the  present  Upper  Subordinate  Staff, 
if  increiiseii  in  numbers,  ami  perhaps  improved  in  training,  would 
suffice  to  perforin  the  duties  of  the  Provincial  Servii-o. 

13.  I  am  further  to  imiuire  whether,  with  reference  to  the  7t)i 
reetmimendation  t|Uoted  above,  thellovernment  of  Madras  is  satisfied 
with  the  training  of  the  Indian  College.  Madras,  from  which  it  now 
receives  such  of  its  recruits  as  arc  educated  in  this  country,  or  would 
desire  any  other  mode  of  recruitment  for  the  Provincial  Service,  or 
uiy  alteration  in  the  system  of  etlncation  pursued  in  the  College 
with  which  the  province  is  connected. 

14.  On  tliesc  as  well  as  on  the  other  subjects,  mentioned  in  the 
memorandum,  and  also  on  any  other  points  touched  upon  by  the 
Public  Service  Commission,  the  views  and  recommendations  of  His 
Excellency  the  Governor  in  Council  are  solicited  by  the  Government 
of  India,  and  I  am  to  request  that  a  reply  to  this  incmiry  may  be 
himished  at  the  earliest  jxissible  date,  and  that,  if  possible,  its  return 
to  this  office  may  not  be  delayed  beyond  the  15th  July. 

ESCLflSCRK. 

Sckftme  for  separaU  Imperial  and  Prorinrial  E'tahlUhment,  PuhHc 
Work*  Department,  prepared  tcllh  rfffrenrc  to  proposals  by  the  Puhhc 
Serviee  Commission. 

Assuming  that  separate  Imperial  and  Provincial  establishments 
are  to  bo  organised,  as  recommended  by  the  Public  Service  Com- 
misaion,  the  points  which  have  to  be  authoritatively  settled  are  the 
following  : — 

Is/. —What,  looking  into  the  far  future,  is  to  be  the  respective 
strength  of  each  establishment  ?  Does  table  A  (see  paragraph  21  give  a 
fair  description  for  the  two  services,  and  is  the  future  Railway  Branch 
to  be  wholly  Imperial  ?  On  this  decision  depends  the  rate  of  recruit- 
ment to  be  now  ordered  in  substitution  for  the  present  rate. 

2Hrf._What  are  the  rates  of  pay  and  promotion  for  the  Provincial 
Establishment  to  be  ? 

3rd. Are   the    superior  appointments  to  be  made  on  one  scale  ot 

pay,   and  o))en  by  selection  to  Imperial  and  Provincial  men  alike  ? 

4/A.-  In  distributing  the  present  establishment  between  Imperial  aiid 
Provincial,  at  what  grade  are  we  to  draw  the  line  of  separation  in 
regard  to  men  who  are  classed  as  "Indian  Engin.'ers,"  and  how  far 
are  we  to  give  better  prospects  as  regards  pay  to  the  men  now  in 
Government  employ  who  may  be  placeil  in  the  Provincial  Establishment 
than  to  men  in  future  entering  the  establishment? 

6<A.— Looking  to  the  smallne.ss  of  the  numbers  in  each  service  (as  in 
(tatement  A)  in  even  the  largest  provinces,  and  still  more  in  the 
smallest,  is  it  possible  to  work  them  as  separate  and  independent 
services,  or  should  they  be  placed  as  regards  promotion  on  a  general 
list  for  all  India,  though  without  liability  to  transfer  from  one  province 
to  another  except  in  the  eases  of  Local  Administrations  ?  These  points 
are  discussed  with  tentative  suggestions  in  detail  below. 

Sub-head   1.— Strength  of  each  establishment. 

2.  In  order  to  illustrate  what  may  be  taken  as  a  possible  distribu- 
tion of  the  present  (revised)  charges  and  posts  of  the  several  provincial 
lists  of  the  Public  Works  Department  between  an  Imperial  and 
Provincial  Establishment,  a  table  marked  A  has  been  prepared. 

.?.  Columns  P.  and  C  shew  the  revised  strength  as  far  asit  has  been 
setthd,  and  the  number  of  executive  charges  on  these  lists,  which 
include  all  but  the  Railway  and  Military  Works  Department  lists. 

4.  The  important  columns  upon  which  the  rest  are  based  are 
columns  D  and  E  Tliese  distribute  the  executive  charges  between 
Imperial  and  Provincial  Engineers,  The  distribution  must  be  more  or 
less  arbitrary.  In  provinces  where,  as  in  Bombay  and  Madras,  there  is 
no  marked  line  between  Buildings  and  Roads  and  Irrigation,  and 
liiere  is  a  good  deal  of  Irrigation,  a  slight  preponderance  is  given  to 
Imperial.  For  Bengal  Buildings  and  Roads,  only  three  Imperial 
jchatgcs  are  allowed,  rh.,  for  the  Presidency  Divisions  and  Under- 
Secretary  ;  the  Irrigation  Establishment  is  equally  divided  between 
Uie  two  so  as  to  give  a  good  leaven  of  Imperial.  For  Buildings  aiid 
Roads  Branch  in  the  North-Westem  Provinces,  Punjab  and  Burma, 
;there  must  probably  be  for  some  considerable  time  a  good  proportion 
of  Imperial  men,  and  the  charges  are  divided  equally.  For  the  purely 
Irrigation  charges  of  the  North-West  Provinces  and  the  Punjab,"  a 
slight  preponderance  is  given  to  Imperial.  The  Biiildings  And  Roada 
Charges  of  the  smaller  administration  are  assigned  wholly  to 
Provincial, 

5.  In  fixing  the  total  strength  of  the  Imperial  Establishment,  it  is 
necessary  to  provide  that  there  should  always  be  a  sufficient  number 
of  Assistant!!  in  training  for  the  Imperial  Executive  charges,  the 
number  of  which  is  suggested  in  column  D.  It  has  long  since  been 
laid  down  as  an  axiom  that  this  training  in  the  Assistant  class  should 
not  last  more  than  8  to  10  years,  and  to  induce  this  rate  of  advance- 
ment the  proportion  of  Assistant  to  Executive  Engineers  must  be  as 
2  to  3.  The  total  ofTectivc  strength  as  in  colmun  F,  and  the  distribution 
of  the  whole  strength,  including  allowance  for  absentees,  as  in  columns 
H  and  I,  are  deduced  accordingly  from  the  number  of  Executive 
<pharges  in  column  T)  by  allowing  the  necessary  proportion  to  indnce 
tills  rate  of  promotion. 

■  6.  The  balance  of  the  establishment,  according  to  the  revised 
strength  in  cohimn  B.  must  >«  Provincial,  and  this  establishment 
must  fill  the  Vjftlancc  of  Executive  posts  which  remain  after  providing 
for  the  Inii>crial  Establiahment,  and  the  rest  must  be  Assistmt  Engi- 
neers. This  is  worked  out  in  columns  .1  to  N.  It  will  be  observed 
that  in  the  Provincial  Establishment  the  Assistants  greatly  exceed  the 
Executives,  that  is,  we  sacrifice  the  Provincial  to  the  Imperial.  It  in 
Reasonable  that  the  rate  of  promotion  in  responsibility  and  pay 
(v.'  '  ndson  this  distribution)  for  the  Provincial  Establishment 
t]  wcr   than  for   the    Imperial,  but  probably   some   device 

voui.i  I";  iiccessary  to  accelerate  it. 

7.  The  general  remit  of  the  table,  however,  is  that  for  these  Pro- 
vincial Itsta  we  require  the  following  establishment  of  Executive  and 
Assistant  Enginisers  including  allowances  for  absentees  : — 

Exocntives.     Assistants.     Total. 
Imperial  ...  ...  O-'J  66  161 

Provincial  .  ...  ..        126  213  339 


8.  There  then  remain  the  Railway  and  Military  Works  Depart- 
ment lists,  the  former  of  which,  we  may  tentatively  assume,  must 
be  manned  wholly  by  Imperial  Engineers,  viz.,  Cooper's  Hill  and 
Royal  Engineers,  and  the  latter  hy  Royal  Engineers.  If  we  assume 
that,  irrespective  of  the  charges  held,  tliey  must  be  divided 
into  Executive  and  Assistant  classes  in  the  proportion  necessary  to 
give  the  proper  flow  of  promotion. 

9.  The  actual  present  strength  calculated  for  the  Railway  Branch 
is  145,  and  52  for  the  Military  Works  Department  ;  and  adding  15  per 
cent,  to  each  for  absentees,  the  establishment  will  be^ 

Executives.    Assistants.    Total. 
Railway.    ..  ...  ...        99  67  166 

Military  Works  Department      ...        36  24  60 

ami  adding  all  the  lists  as  above  together,  wo  get  as  the  total  strength- 

of  Executives  and  Assistant  Engineers  for  India  : — 

Imperial  ...  ...        2.10  157  387 

Provincial  ...  ..         126  213  3.39 

Grand  Total  ...        356  370  726 

10.  Next  as  to  the  superior  posts  above  the  rank  of  Executives  and 
Assistants  which  may  be  taken  as  80.     The  distribution  by   classes  of. 
lists  for  the  posts  may  be  taken  as  follows  : — 

Provincial  lists — Buildings,  Roads  and  Irrigation  ...  46 

Railway  Branch...  ...  ...  ...  27 

Military  Works  Department  ...  ...  7 

And  assuming,  solely  for  purposes  of  establishing  the  strength,  that" 

these  posts  would   fall  to   Imperial   and   Provincial  in  proportion  to 

their  strength  in  the  several  lists,  we  should  have — 

Imperial.     Provincial.     Total. 
Provincial  Lists         ...  ..  15  31  46 

Railway  ...  ...         27  —  27 

Military  Works  Department     ...  7  —  7 

49  31  80 

or  in   round    numbers  50  superior    posts  fall  to  Imperial,    and   30 
to  Provincial. 

11.  Allowing  again  15  per  cent,  for  absentees  in  these  posts,  th& 
strength  for  Imperial  and  Provincial  would  be — 

Executives  and  Assts.        Spr.  Posts.        Total. 
Imperial  387  58  445 

Provincial        ...        339  33  374 
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12.  Now  the  above  total  strength  is  not  far  off  the  number  (800)  to 
which  our  present  rate  of  recruitment  is  understood  to  be  leading  us  ; 
but  there  is  considerable  difference  in  the  distribution  of  the  Imperial 
and  Provincial  element,  which  at  present  is  as  follows  : — 

Recruits.        Ultimate  Strength'. 


Imperial 
Cooper's  Hill 
Royal  Engineers 
Provincial 
Indian  Colleges 


15 
6 


400 
160 

240 


30  800 

that  is,  instead  of  tending  to  an  establishment  of  430  Imperial  and 
370  Provincial,  as  approximately  worked  out  above,  we  are  tending  to 
one  of  560  Imperial,  and  240  Provincial. 

13.  Again,  if  we  take  our  present  establishment  of  about  1,0(X)  men, 
we  find  that  it  consists  of  745  European  Engineers,  who  answer  to 
the  Imperial,  and  of  255  Indian  Engineers,  ■who  answer  to  the  Pro- 
vincial Establishment.  If,  then,  we  intend  to  take  steps  to  remodel 
the  establishment  in  the  direction  indicated,  we  must  modify  our  rate 
of  recruitment. 

14.  Our  present  rate  ot  recruitment  is  confessedly  a  reduced 
one,  the  full  rate  being  33  for  a  strength  of  880  men,  and 
the  reduction  was  obtained  by  decreasing  the  number  of  Royal 
Engineer  recruits  from  9  to  6.  It  will  probably  be  considered 
inadvisable,  under  present  circumstances,  to  increase  the  total 
recruitment;  but  in  making  any  modification  we  should  recruit  (if  we 
can)  up  to  the  full  ultimate  Royal  Engineer  strength  of  about  250', 
as  arranged  with  the  Military  Department  in  communication  with  th^ 
Home  Government.  The  revised  recruitment  and  strength  according 
to  the  accepted  estimates  would  then  be — 

Imperial —  Recruits.  Estipiated  Strength.  > 

Cooper's  Hill        ...  ...       7  190 

Royal  Engineers  ...  ...       9  240 

Provincial —  . 

Indian  Colleges     ,..  ...     14  370             ; 


80 


800 


[ 


15.  According  to  this  proposal,  Cooper's  Hill,  which  began  some 
years  ago,  with  an  annual  numVier  of  40  or  45  appointments  to  thq 
Public  Works  Department,  now  reduced  to  15,  would  come  down  to  7.' 

16.  The  above  conclusions  and  proposals  may  be  summed  up  as 
follows  :—  1 

\si  — Tliat,  at  according  to  present  estimates  of  strength  and 
requirements  of  the  different  lists,  we  might  work  the  Public  Works 
Department  with  430  Imperial  (European)  and  370  Provincial  (Indian) 
EiVgineers 

2»fi!.— That  we  should  so  organize  the  Imperial  Establishment  re? 
arranged  under  the  first  proposal  as  to  give  what  is  considered  the 
essential  rate  of  promotion  in  the  Executive  grades. 

3rd  —That  if  we  decide  to  take  this  step,  we  should  considerably 
increase  the  Indian  recruitment,  and  reduce  the   Cooper's  Hill  clement. 

17  It  is  assumed  that  the  Local  Governments  will  be  content  to 
supply  their  Provincial  Service  by  recruits  from  the  four  Indian 
Colleges  (Roorkee,  Seebpore,  Poona,  Madras),  hut  if  any  other  source  of 
recruitment  is  advocated,  or  if  any  change  should  lie  made  in  the 
system  there  pursued  so  as  to  provide  a  higher  education  for  Provincial 
Engineers  than  they  now  get,  its  nature  should  be  explained  in  the 
reply  to  this  memorandum. 
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Sub-head  2.— Rates  of  Pay  and  Promotioua  of  the  Provincial 
Establishment. 

18.  The  Provincial  Establishment,  according  to  the  suggestions 
made  above,  will  be  organised  on  the  following  main   lines  :  — 

Superior  posts  .  .  ...  ...  ...     30 

Executive  posts  ...  ...  .  ■•.  127 

Assistants    ...  ...  ...  ...  ...  213 

370 
The  above   ratio  between   Executives    and     Assistants  would  give 
-promotion  from  one  class  to  the  other   in  about  the    16th  and  17th  year 
of  service. 

19.  Then  a^  to  the  rate  of  pay  for  this  establishment,  the  Public 
Service  Commission  recommends  that  it  should  be  fixed  without 
reference  to  that  of  the  Imperial  Establishment. 

As  we  shall  have  to  commence  the  establishment  with  a  very  few 
men  all  in  the  lower  grades,  and  as  it  will  gradullay  increase  to  a 
considerable  strength  under  the  influence  of  an  increased  number  of 
recruits,  it  will  probably  be  better  to  give  an  incremental  scale  ;  in  fact 
the  only  alternative  to  tliis  would  be  a  graded  scale  adjusted  periodi- 
cally to  give  approximately  the  same  rate  of  promotion  as  that  which 
the  incremental  scale  will  give. 

20.  If  the  rate  of  pay  of  the  Provincial  Service  is  fixed  on  the  same 
sort  of  scale  as  has  hitherto  been  current,  then  the  salaries  of  the 
Executive  and  Assistant  grades  might  be  as  follows  ;  but  this  is  merely 
put  foi\vard  as  a  su^'ije^tinn  on  which  to  work,  and  because  some  defi- 
nite proposals  are  required  : — 


Period 

Promotion 

in  grade. 

possible  at  end  of 

Apprentice  on  Rs.  100 

.  1  year 

1st  year. 

Assistant  Engineer  Class, 

2ud  gra.le,  Rs.  12o-25.2.50   .. 

.  5  years 

6th  year 

1st      do      Rs  275-25-400  .. 

.  5      „ 

11th     „ 

Executive  Engineer   Class, 

2nd  g  ade,  Rs.  450-30-600  . 

.  5  years 

16th  year 

1st    do      Rs.   000-30-7.50  . 

.  5     „ 

21st    „ 

An  increment  of  Ri.  50  after 

two  years 

..  2    „ 

23rd    „ 

Do.            of  Rs.  50    do.  . 

..  2     „ 

25th     ,, 

That  is  to  say,  in  the  Buildings  and  Roads  Branch  the  bulk  of 
the  Superintending  Engineer  appointments  would  be  held  by  Pro- 
vincial men  who  would  thus  come  in  contact  with  Imperial  men, 
while  it  would  be  difficult  to  prevent  the  Chief  Engineers  of  the 
Provincial  Establishment  from  being  placed  over  Imperial  men.  In  the 
Irrigation  Branch,  the  Provincial  and  Imperial  appomtments  would  be 
about  equally  divided,  and  the  Imperial  men  would  generally  hold  the 
Chief  Eugineerships.  Ou  the  whole,  the  probable  conclusion  seems  to 
be  thatunless  an  establishment  can  be  wholly  worked  by  Provincial  or 
by  Imperial  men,  it  will  be  siiripler  to  have  only  one  scale  of  pay  for 
the  superior  appointments  This  uniformity  of  pay  is  irrespective  of 
the  question  whether  a  fixed  proportion  of  the  superior  appointments 
should  be  given  to  Provincial  men,  or  whetlier  no  proportion  of  the 
whole  number  of  superior  appointments  dependent  on  the  strength  of 
each  should  be  laid  down  for  eitlier  establishment,  b\it  the  best  men 
should  be  selected  from  either  class  with  due  re,'ard  to  the  claims  of 
seniority. 

Sub-head  4— -Distribution  of  the  present  establishment  between 
Imperial  and  Provincial,  and  transition  from  the  present  to  the  new 
organisation. 

26.     The    present     distribution    of       the      establishment    between 
European  ant)  Indian    Engineers,  which   two  classes  are  ultimately   to 
correspond  with  the  Imperial  and  Provincial,  is  as  follows  :  — 

European.  Indian.  Total 
Chief  Engineers  and  officers  ranking  as  such  ...     24  ...         24 

Suporinteniling  Engineers  and  officers  ranking  as  such    49  7         56 

Executive  Engineers  ...  ...  3-54         106       460 

Assistant  Engineers  ...  ...  318        142      460 


745 
430 


255 
370 


1,000 

800 


The  maximum  pay  thus  obtainable  by  men  in  the  1st  grade  of 
Executives  would  be  Rs.  850,  and  they  would  attain  this  about  the 
end  of  the  47tii  year  of  their  a,'e  at  the  earliest,  that  is,  after  passing 
through  the  grades  as  fast  as  they  could.  The  above  arrangement  of 
grades  would  distribute  Executives  and  Assistant  Engineers  in  about 
equal  proportions,  and  would  perpetuate  the  present  anomaly  of 
giving  men  the  pay  and  rank  of  Executives,  and  the  work  of  Assistants. 
If  the  ratio  of  127  Executives  to  213  Assistants,  as  in  para.  18,  is  to  be 
maintained,  the  period  of  service  in  the  class  of  Assistant  Engineer 
must  be  considerably  enlarged;  temporary  promotions  from  class  to 
oIeise  shou'.d  be  allowed  oidy  for  change  of  duties. 

21.  It  is  prol)able,  however,  th^t  some  instructiais  of  a  general 
character  may  be  issued  by  the  Government  of  India  regardiui?  the 
scale  of  salaries  to  be  allotted  to  the  Provincial  Service  in  all  depart- 
ments ;  and  as  the  question  of  the  pay  of  this  branch  of  the  Public 
Works  Department  does  not  press  so  urgently  for  a  solution  as  does  that 
of  the  number  of  posts  to  be  set  apart  for  them  ou  which  an  early 
decision  as  to  future  recruitment  depends,  it  may  perhaps  be  convenient 
if  an  answer  on  this  sub-head  be  deferred  till  the  Government  of  India 
has  declared  its  opinion  on  the  general  question. 

22.  It  is  possible,  moreover,  that  Local  Governments  may  hold  that 
it  is  not  necessary  to  create  anew  Provincial  Service  between  the  Im- 
perial and  the  present  Subordinate  Service,  but  that  all  the  work  for 
which  the  Imperial  Service  is  not  required  can  be  effectually  performed 
by  an  enlargement  of  the  upper  ranks  of  the  present  Subordinate 
Service  and  without  alteration  of  the  present  salaries.  If  this  view  is 
entertained,  it  is  hoped  that  definite  proposals  as  to  the  number, 
grades,  and  recruitment  of  this  Upper  Subordinate  Service  will  be 
submitted  in  replying  to  this  memorandum. 

Sub-head  3.— Whether  the  superior  appointments  are  to  be  made  on 
one  sea  e  of  Pay,  and  open  without  distinction  to  Imperial  and  Provin- 
cial men 

23.  Another  question  to  be  decided  is  whether  the  superior  ap- 
pointments aliove  the  Executive  grade  should  carry  the  same  pay, 
whether  held  by  Provincial  or  Imperial  men,  and  whether  men  of  each 
establishment  should  be  appointed  by  selection  to  tliese  posts,  or 
whether  there  sfiould  be  any  reservation  of  a  proportionate  share  of 
the  posts  for  each  establishment. 

24.  It  wouid  be  easier  to  allow  a  separate  scale  of  pay  for  those 
posts  if  there  were  any  prospects  of  working  Provincial  establish- 
ments without  any  admixture  of  Imperial  men ;  for  there  may  be 
some  difficulty  in  making  au  Imperial  Executive  Engineer  on  Rs.  1,000 
work  under  a  Provincial  Superintending  Engineer  on  Rs.  900,  or  au 
Imperia.  Superintending  Engineer  on  Rs  1,600  under  a  Provincial  En- 
gineer on  Rs.  1  5  iO.  It  would  be  probably  equally  difficult  to  arrange 
that  Provincial  men  shall  only  serve  under  Provincial,  and  Imperial 
men  under  Imperial,  when  men  of  both  services  are  employed  in  the 
lame  branch. 

25.  This  will  be  seen  at  once  from  the  figures  below,  which  are 
based  on   the  supposition  that  the  superior  posts  are  divided   between 

^  Iinperia'  an  I  Provincial  men    approximately  according  to  the    numeri- 
cal proportion  of  each  :  — 


As  compared  with  our  ultimate  scale  of 

It  may  be  calculated  roughly  that  if  we  alter  he  rate  of  recruitment, 
as  suggested  in  para.  14.  we  should  increase  the  Indian  Estab'ishment 
to  the  revised  number  of  370  by  about  the  year  1.905,  and  that  simi- 
larly the  European  establishment  would  be  considerably  reduced  by 
the  same  period,  and  would  be  approximating  to  the  ultimate  number. 

27.  The  difficulty  is  when  and  where  to  start  the  Indian  Establish- 
ment as  a  separate  organisation  to  the  European  ;  when  and  where  to 
draw  the  line. 

28  The  position  is  that  we  have  now  one  establishment  of  European 
and  Indian  Engineers  on  one  scale  of  pay,  and  we  want  to  divide  this 
estab'ishment  into  two  separate  establishments,  one  of  which  will  be  on 
a  lower  scale  of  pay.  It  is  also  very  desirable,  in  order  to  hasten  the 
new  organisation,  that  the  separation  should  include  some  of  the 
present  establishment. 

29.  The  problem  is  how  to  make  this  separation  equitably.  In  the 
first  place,  the  line  between  each  class,  the  European  and  Indian 
Engineers,  though  cle.arly  marked  in  the  lower  grades,  which  are  filled 
by  men  recuited  in  definite  proportions  fiom  Cooper's  Hill  and  from 
Indian  Colleges,  is  not  so  clearly  marked  in  the  upper  grades  ;  and  the 
men  in  these  upper  grades  would  look  upon  it.  as  a  very  great  grievance  ' 
and  slur  upon  them  to  be  placed  in  a  class  which  must  inevitably 
be  looked  upon  as  the  inferior  class.  Some  of  them,  though  not  a 
very  large  number,  are  men  whose  domicile  is  in  England.  It  is 
therefore,  irrespective  of  any  question  of  altering  the  rate  of  pay  of 
present  incumbents,  that  none  of  the  men  now  in  the  higher  grades 
can  be  placed  in  the  inferior  service  It  is  suggested,  however,  that 
the  line  may  be  drawn  below  either  the  3rd  or  the  4th  grade  ot 
Executive  Engineers,  and,  that  all  the  Indian  Engineers  may  l)e 
placed  below  this  line  in  a  separate  list,  which  will  be  the  commence- 
ment of  our  Provincial  Establishment.  All  the  men  below  the  line 
with  very  few  exceptions,  if  any,  are  Natives,  Eurasians  or  Europeans 
whose  domicile  is  in  India. 

30  It  does  not  follow,  liowever,  that  relegation  to  the  inferior 
establishment  must  of  necessity  mean  decrease  of  even  prospective 
pay  to  all.  The  following  compares  the  present  rates  common  to  the 
whole  establishment  with  the  rate  proposed  for  the  new  class  :^ 

Present  Scale.  Suggested  Pro- 


vincial. 


Rs. 

Rs. 

Apprentice 

100  ) 

100 

Assistant  Engineei 

,  4th  grade 



125 
to 

Do. 

3rd    do. 

250) 

250 

Do. 

2nd     do. 

..  350  to  400  1 

275 
to 

Do. 

Ist    do. 

500  i 

400 

Executive  Engineer,  4th    do. 

600) 

450 

[ 

to 

Do. 

3d    do. 

700  S 

600 

Do. 

2nd    do. 

800) 

600 
to 

Do. 

1st    do. 

950  i 

850 

Buildings  and  Roads  Branch - 

Impel  iai. 

I'rovinoial 
Irrigation  — 

Imperial 

Provincial 


Chief 
Engineers. 

6 

2 

3 
0 

11 


Superintending 
Engineers. 

5 
21 

3 
6 

36~ 


31.  The  proposal  is  that  men  below  the  present  ."rd  grade,  that 
men  on  Rs  600,  Rs  500,  Rs.  350,  Rs.  250,  and  Rs  100  should  pass 
ever  to  the  new  Provincial  Establishment  ;  but  to  prevent  ine^juitable 
reduction  in  their  prospective  pay,  it  might  be  provided  that  two 
additional  increments  of  Rs.  50  each  should  be  allowable  to  men  of 
of  the  present  4th  grade  Executive  and  1st  and  2nd  grade  Assistant  so 
as  to  bring  their  pay  ultimately  up  to  Rs.  950.  Meanwhile,  a  I  would 
pass  into  the  new  grades,  that  is,  the  4th  grade  Executive  Engineer, 
after  comp  eting  five  years  on  Rs.  600,  would  be  eligibe  for  promotion 
to  the  Rs.  600 — 850  grade,  and  by  further  periodica'  increments  might 
rise  to  Rs.  050.  Similarly  the  Ist  grade  Assistant  won  d  pass  into 
the  new  Rs.  4,')0 — 600  giade,  :ind  would  receive  increment,  and  be 
eligible  for  promotion  in  due  course.  I'he  2nd  grade  Assistant  would 
pass  into  the  Rs.  275 — 400  grade,  and  would  rise  on  the  same  principle. 
The  3rd  grade  Assistant  should  be  promoted  to  the  Rs.  275 — 400  grade 
on  the  same  conditions  as  they  would  have  been  promoted  to  the 
present  2ud  grade  on  Rs.  350,  and  should  then  go  ou  regularly  through 
the  new  grades,  but  there  is  no  need,  it  is  thought,  to  give  them  incre- 
ments beyond  the  new  scale  as  in  the  case  of  the  other  two  grades. 
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Si.     Summwising,  the  proposals  are  as  follows  : — 

(1.)  To  place  atwnt  SO  men  of  the  1st,  '2nd  and  3rd  grades  of  Exe- 
cutives, notwithstanding  that  they  are  Indian  Engineers,  in  the  Impe- 
rial list  of  Engineers,  and  to  place  them  on  exactl.v  the  same  footing 
as  reganls  pay  as  the  European  Engineer.  Their  pensions  to  follow  tlio 
same  rules  as  now. 

(2.)  To  place  23  4th  grade  Executives,  9S  1st  grade  and  29  2nd  grade 
Assistants,  who  are  Indian  Engineers,  in  the  new  Provincial  List,  but 
to  allow  tbem  to  draw  up  to  Rs.  950  in  the  1st  grade. 

(3.'  To  put  15  3rd  prade  -Assistants  and  Apprentices  wholly  on  the 
new  rates  of  pay  proposed  for  the  Provincial  Establishment,  in  other 
woriis  to  deal  with  them  as  with   the  rcoiuits. 

33.  The  effect  of  the  above  proposals  would  he  to  modify  the  im- 
mediate distribution  of  the  Imperial  and  Provincial  establishments  as 
fallows  : — 


Chief    Engineers  and   officers 

ranking  as  such 
Superintending  Engineers  and 

officers  ranking  as  such 
Execntive  Engineers 
Assistant  Engineers 


Imperial.     Provincial.    Total. 


24 

56 
437 
818 


23 

142 


24 

56 
460 
46rt 


835  165  1,000 

Suuhtad  5. — Whether  the  several  lists  can  be  worked  as  separate 
and  independent  services. 

.TJ.  The  Provincial  Estab1i^^hment  being  at  present  so  small  would 
ha\  e  probably  to  be  organised  for  some  years  to  come  as  one  list.  Its 
distribution  at  the  present  moment,  as  compared  with  the  ultimate 
Provincial  Establishment  estimated  for  each  list  as  in  table  A,  would 
be  as  follows  : —  ,■ 


Bombay  

Madras  

Bcni;a1,  Buildings  and  Roads 

Do.     ImKalion  Branch     .. 
N.-W.  Provinces  Buildings  and  Roads 

Do.    Irrigation  Branch 
Punjab,  Ituildiugs  and    Roads 

Do.       Irrigation  Branch     .. 

Burma  

Assam 

Rajputana  and  Central  India 

Hyderabad        

Central  Provinces 
Coorg 

Railway!  


Engineers  ,. 

4th  grade.p^"'*"'^' 


10 
4 


16 
5 

11 
6 

18 
0 

18 

10 
8 
3 
7 
2 
6 


115 
27 


2S 


Total. 


IB 

6 

14 

7 

IS 

I'.' 

18 

12 

10 

6 

8 

3 

6 


Ultimate 
Total. 


131 
31 


165 


40 
47 
14 
28 
28 
K 
28 
3* 
29 
IS 
10 
IS 
12 
1 


:!-■>.  It  wou'd  be  hardly  possible,  it  is  thought,  with  these  small 
naml>ers  to  give  each  list  a  graded  scale  on  which  promotions  might  be 
made  ;  but  the  scale  of  pay  proposed  would  obviate  many  difficulties 
likely  to  arise  on  this  score.  Care  would  have  to  be  taken,  however, 
by  the  Central  Authority,  that  is  the  Government  of  India,  that  the  dis- 
tribution of  Executives  and  Assistants  to  each  list  should  be  reason- 
able. 

36.  .Summariaing  again,  the  proposed  organisation  would  be  as 
fol  ows  for  some  years  to  come  : — 

l$t. — An  Imperial  Establishmi-nt  on  separate  lists  as  at  present, 
oonsiitiiig  of  all  the  present  European  and  about  80  Indian  Engineers. 
This  list  on  the  present  rate  of  recruitment  being  a  tered  frcm  21  to  16 
would  gradually  decrease  from  its  present  numlier  of  835  to  430. 

2nd.— A  Provincial  Establishment  on  one  list,  but  under  the  con- 
trol of  the  Local  Covernment,  on  scale  of  pay  fixed  as  suggested  in 
para.  18. 

37.  Eventually,  as  the  strength  of  the  Imperial  Establishment 
diminished,  and  that  of  the  Provincial  increased  under  the  influence 
of  the  altered  rate  of  recruitment,  the  Provincial  List  might  be  split  up, 
and  each  list  made  over  wholly  to  the  Local  Governments,  wliilc  the 
Imperial  Establishment  should  !«  consolidated    into  one  list. 

38.  In  the  aljove  proposals  nothing  has  been  said  about  the  promo- 
tion of  Upper  Subordinates  to  the  Provincial  Estab  ishment  which  has 
been  recommended  by  the  Commission  para.  98,  Chapter  X. )  such  pro- 
motions would  perhnps  not  be  numerous,  and  they  would  not  materially 
a&ct  the  strength  ;  in  fact,  at  first  they  would  probably  be  an 
■uigtstnce  to  the  efficiency  of  the  establishment  The  men  promoted 
would  come  to  some  suitable  place  in  the  Provincial  scale,  and  would 
rise  in  it 

.39.  As  regards  furlough  and  pension,  it  will  probably  be  held  that 
each  class  of  Engineers  now  in  the  department  should  retain  the 
fnrlough  and  pension  rules  to  which  they  are  now  liable  ;  that  is  to  say, 
those  who  are  now  classed  as  European  Engineers,  and  hnve  the  more 
favorable  leave  and  pension  rules,  or  the  pension  rules  only,  as  the 
case  may  be,  will  retain  those  rules  intact  At  the  same  time  those 
Indian  Engineers  who,  it  is  suggested,  should  Ije  classed  on  special 
grounds  as  Iinperlal  Engineers  would  retain  their  present  rules,  which 
are  th'se  of  the  Uncovenanted  Service 

40.  The  rest  of  the  Indian  Engineers  now  in  Government  employ, 
whom  we  propose  to  class  as  Provincid,  would  retain  their  present 
rales— those,  viz.,  of  the  Uncovenanted  Service. 

41.  In  regard,  however,  to  the  men  to  \>c  hereafter  recruited  into  the 
Provincial  Establishment,  the  suggestions  of  fvocal  Governments  arc 
iavjted  as  to  whether  they  should  l)e  pensionable  or  not  ;  ami  if 
■en^ionable,  whether  they  should  come  under  the  present  rules  of  the 
Uiicovenanted  .Service  or  under  mo<lific<l  rules;  and  lastly  whether 
tiia«e  who  rire  to  the  naperior  apjraintmcnts  should  be  eligible,  as  now; 
to  the  auperior  scale  of  pensioas  for  European  Engineers. 
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Bombay 
Madraa 

Bengal,  Buildings  and  Roada 
Do,     Irrigation  Branch 
North 'Western  Provinces,  Buildings  and  Reads 

Do.                   do.        Irrigation  Branch    .. 
Punjab,  Buildings  and  Roads 

Do.      Irrigation  Branch 
Burma 
Assam 

Rajputana  and  Central  India 
Hyderab:id 
Central  ProTinets 
Coorg 
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Order— dated  21st  July  J1888,  No.   2223  VV.,  Public   Works. 
Ordered  that  the  following  reply  be  sent : — 

(True  Extract,) 
(Sd.)  J.  0.  Hasted,  Col.,  R  E., 
Secy,  to  Oovt.,  P.    W.  D. 

To  the  Secretary  to  the  Government  of  India,  Public  Works 
Department,  dated  Ootacamund,  21st  July,  No.  2224  W 

With  reference  to  your  letter  No.  1432  G.,  dated  15th  June  1S88,  I 
am  instructed  to  offer  the  following  observations  refeiriiig  in  succes- 
sion to  the  sub-heads  into  which  the  "  .Scheme  for  a  separate  Imperial 
and  Provincial  Establishment,  Public  Works  Department  "  submitted 
with  your  letter  is  divided  : — 

Sub-head  \. — Including  the  lately  formed  new  division  in  the  Kistna 
and  the  temporary  divisions  of  Rushikulya,  Ramnad  and  Periyar,  there 
are  .30  divisions  in  the  Madras  Presidency;  the  Raiimad  Division  will, 
however,  bo  abolished  next  year,  leaving  29  divisions,  which  agrees 
with  the  number  given  in  the  statement  accompanying  the  scheme, 
two  of  these  probably  being  retained  for  the  next  five  years  only. 
The  utmost  care  has  been  taken  in  distributing  the  divisions  between 
Imperial  and  Provincial,  and  the  accompanying  statement  gives  the 
result  finally  determined.  With  the  exception  of  the  Ni  gi.is.  all  the 
divisions  classed  as  Imperial,  contain  either  very  impoitant  inigation 
works  or  large  military  buildings,  and  in  some  cises  both,  and 
it  would  be  objectionable,  in  the  opinion  of  this  (iovernment,  to 
entrust  their  charge  to  officers  of  the  Provincial  Service— on  th« 
Nilgiris  there  are  Government  House  and  Military  Hcad- 
Quarters,  and  there  are  other  obvious  reasons  why  this  station  should 
be  kept  for  officers  recruited  in  England.  The  Buckingham  Canal  has 
been  classed  as  Provincial,  but  until  the  completion  estimates  are 
worked  out,  it  must  be  an  Imperial  (Jbarge.  Madura  must  become  an 
Imperial  Chat ge  when  tlie  Periyar  Project  is  completed  and  ab-O'-bed 
in  it,  but  by  that  time  tliere  will  probably  be  some  other  temporary 
division,  and  possibly  there  may  be  some  Provincial  Officer  competent  to 
hold  one  of  tlie  charges  now  classified  as  Imperial.  This  Government 
will  certainly  <lo  their  best  to  provide  for  tlie  Provincial  men  The 
figure  in  U  column  of  tabic  A,  from  which  the  figures  in  subsequent 
columns  are  deduced,  is  therefore  20  instead  of   1.5. 

This  (iovernment  concurs  in  the  view  that  Assistant  Kn^'ineers  in  the 
Imperial  Class  should  be  promoted  to   Executives  in  8  or  10  years  at 
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latest,  but  they  are  of  opinion  that  Assistants  in  the  Provinical  Class 
should  attain  their  promotion  before  they  are  16  years  in  the  service  • 
otherwise,  in  many  instances,  a  man  will  be  past  his  prime  before  he  is 
promoted,  and  an  Executive  Engineer  should  possess  considerable 
ener^  and  activity.  As  regards  the  source  from  which  the  Provincial 
Service  should  be  recruited,  this  Government  are  of  opinion  that,  as  a 
rule.  Assistant  Engineers  should  be  obtained  from  the  Civil  Engineering 
Colleges  in  India,  but  that,  in  special  cases,  it  will  be  advisable  to 
promote  from  the  subordinate  grade.  They  are  of  opinion,  however, 
that  in  view  of  the  present  facilities  for  travelling  in  India  consider- 
»ble  economy  may  be  effected  by  confining  the  higher  education 
necessary  for  Provincial  Engineers  to  a  single  College  in  India,  and 
they  would  suggest  Poena,  being  the  most  centrally  situated,  as  its 
most  convenient  location.  The  other  colleges  would  then  be  restricted 
to  the  course  of  education  necessary  for  admission  to  the  Upper  Sub- 
ordinate grades. 

Sub-head  2. — As  regards  the  rates  of  pay  and  promotion  of  the 
Provincial  Establishment,  this  Government  are  of  opinion  that  the 
pay  of  Assistant  Engineers  and  Executive  Engineers  may  be  fixed  with- 
out reference  to  that  of  the  Imperial  Establishment,  but  that  the 
scale  given  in  para.  20  of  the  "  Scheme  "  commences  too  low,  with  the 
exception  of  the  Apprentice  grades,  whick,  it  is  presumed,  corresponds 
with  that  of  men  under  practical  training  ;  and  the  system  of  yearly 
increments  does  not  commend  itself  to  them.  If,  as  suggested  above, 
Upper  Subordinates  are,  in  special  cases,  to  be  promoted  as  Engineers, 
the  grade  from  which  they  would  be  promoted  would  probably  be  that 
of  Supervisor,  1st  grade,  which  would  contain  men  of  considerable 
experience,  and  yet  not  too  old  for  advancement,  and  in  that  casp  the 
pay  of  Assistant  Engineer,  2nd  grade,  must  be  at  least  equal  to  that 
of  Supervisor,  1st  grade.  If  yearly  increments  are  given,  the  pay  might 
commence  at  Rs.  200,  but  if,  as  this  Government  would  prefer,  no  in- 
crements are  given,  the  pay  of  Assistant  Engineer,  2nd  grade,  should 
be  Rs.  250.  An  Assistant  Engineer,  ist  grade,  would  then  receive 
Rs,  350,  and  there  might  be  four  grades  of  Executive  Engineers,  each 
step  of  promotion  giving  an  increase  in  pay  of  Rs    100. 

After  two  years  in  the  highest  grade  an  addition  of  Rs.  .50  might 
be  made,  and  after  another  two  years  a  further  addition  of  Rs  50  as 
suggested. 

Sub-head  3. — The  superior  appointments  above  the  grade  of  Exe- 
cutive Engineer  are  always  made  by  this  Government  by  selection,  and 
this  being  the  case,  the  Government  are  of  opinion  that  these  appoint- 
ments should  be  open  without  distinction  to  men  on  Imperial  and  Pro- 
vincial lists,  and  that  there  should  be  one  scale  of  pay  for  them. 

Sub-head  4. — Without  interfering  with  the  prospects  of  men  who 
entered  the  service  with  certain  expectations,  it  will  be  extremely 
difficult  to  effect  the  transition  to  the  new  organisation.  To  those, 
however,  who  have  lately  entered  the  service,  the  prospect  of  some 
reduction  has  not  probably  appeared  uncertain.  This  Gfovernment 
are  therefore  of  opinion  that  the  pay  above  the  rank  of  Assistant 
Engineer  on  the  Provincial  Service  might  be  fixed  on  the  new  scale, 
and  that  there  is  no  reason  why  the  Provincial  should  not  be  at  once 
separated  from  the  Imperial  List,  so  long  as  present  incumbents  in 
grades  above  Assistant  Engineer  are  secured  the  present  scale  of  pay 
up  to  date  of  retirement. 

Sub-head  5. — The  suggestion  in  the  scheme  is  apparently  to  form  an 
amalgamated  Provincial  List,  which  would  be  retained  while  the 
numbers  on  the  list  are  small,  but  when  the  numbers  are  much  in- 
creased to  split  it  up,  making  over  the  portions  to  the  Provincial 
Governments,  while  the  Imperial  Lists  which  would  then  be  reduced 
should  be  amalgamated.  On  the  subject  of  amalgamating  the 
Imperial  lists,  this  Government  has  already  expressed  an  opinion  in 
letter  No  3391  W.,  dated  12th  December  1887,  and  they  are  willing  to 
defer  f  ui  ther  consideration  of  the  subject  until  the  Imperial  lists  are 
Tery  considerably  reduced  ;  but  they  are  of  opinion  that  it  will  be  best 
in  every  way  to  start  and  continue  the  Provincial  Establishment  under 
the  Provincial  Governments,  who  would  work  it  as  one  list  with  the 
existing  Imperial  Establishment. 

As  regards  the  question  whether  the  men  on  the  Provincial  Establish- 
ment should  be  pensionable  or  not,  this  Government  entertain  no 
doubt  that  they  must  receive  pensions,  and  that  the  rules  of  the 
Unoovcnanted  Service  should  apply  to  them 

2.  In  the  above  the  questions  asked  in  paras.  2  to  7  of  your  letter 
under  reply  have  been  answered,  with  the  exception  of  that  in  the 
latter  part  of  para.  4,  with  respect  to  which  I  am  to  say,  that  this 
Govern'iient  inclines  to  the  opinion  that,  for  some  time  to  come  at  all 
events,  the  Engineers  of  the  Railway  Branch  should  be  wholly 
Imperial.  There  are,  however,  only  three,  the  Consulting  Engineer 
and  two  Deputies,  under  this  Government. 

(Sd.)  J.  O.  Hasted.  R.E., 
8tcy  to  Oovernment.,  P.  W.  D. 

Provincial. 

Divisiom. 

Gangam  ...  ...  1 

Vizagapatam     ...  ...  1 

('uddapah  ...  ...  1 

Knmool  ...  ...  1 

Trichinopoly      ...  ...  1 

Madura  ...  ...  1 

Tinnevelly         ...  ...  1 

Buckingham  Canal  ...  1 

Coimbatore        ...  ...  1 


Imperial. 

Divitions 

Gadavari 

...    3 

Kistna 

...     3 

Nellorc 

Rushikulya 

1 

Bellarv 

West  Coast 

Periyar 

Nilgii'is 

North  Arcot 

South  Arcot 

Chin  leput 

Presidency 

Presi'iency  W 

orkshops 

...     1 

Tan  j  ore 

Nogapatam 

...     1 

Consulting  Architeot 

Total 


20 


Wxt  ^a^ettes. 


Total 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  September  29,  1888. 

Mr.  W.  R.  Foy,  A-ssistant  Engineer,  Ist  grade,  is  transferred 
from  the  2nd  Circle  to  the  1st  Circle  for  employment  in  the  Hen- 
zada  Division. 

Mr.  J.  Donnan,  Assistant  Engineer,  1st  grade,  Myngyan  Divi- 
sion, 2nd  Circle,  is  granted  two  months'  privilege  leave,  with 
effect  from  the  forenoon  of  the  1st  October  1888.  This  cancels 
Burma  Gazette  Public  Works  Department  Notification,  dated  tht 
21st  June  1888. 

Major  M.  Laugharne,  r.e.,  Executive  Engineer,  2nd  grade, 
Public  Works  Department,  Burma,  on  duty  at  Chatham,  is  grant- 
ed 11  montlis' furlough  from  the  1st  December  1888,  or  from 
such  date  as  he  may  complete  his  course  of  instruction  at  Chatham. 

Madras,  October  2, 1888. 

The  following  reversion  and  promotions  are  made  : 

Mr.  J.  J.  Whiteley,  from  Executive  Engineer,  4th  grade, 
temporary  rank,  to  Assistant  Engineer,  1st  grade,  permanent  rank, 
with  effect  from  23rd  August   1888. 

Mr.  J.  J.  Whiteley,  from  Assistant  Engineer,  Ist  grade,  to  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  with  effect  from 
15th  September  1888. 

M.  R.  Ry.  R.  A.  Srinivasa  Aiyangar,  Rai  Sahib,  b.a.,  b.c.e.,  from 
Assistant  Engineer,  2nd  grade,  to  Assistant  Engineer,  1st  grade, 
sub-^ro  tern.,  with  effect  from  15th  September,  1888. 

Punjab,  October  4,  1888. 

Lieutenant  R.  S.  Maclagan,  R.E.,  Assistant  Engineer,  1st 
grade,  was  placed  in  charge  of  the  current  duties  of  the  Executive 
Engineer,  Dera  Ghazi  Khan  Provincial  Division,  in  addition  to 
his  own,  with  effect  from  the  5th  August  1888,  vica  Mr.  Campion, 
on  privilege  leave. 

Irrigation  Branch. 

Mr.  E.  S.  Bellasis,  Executive  Engineer,  3rd  grade,  from  the 
Karnal  Division,  Western  Jumna  Canal,  which  he  left  on  the 
forenoon  of  the  4th  September  1888,  to  the  Patiala  Division, 
Sirhind  Canal,  which  he  joined  on  the  forenoon  of  the  same  date. 
Mr.  Bellasis  took  over  charge  of  the  Patiala  Division  and  the 
Canal  Agency  Office,  Sirhind  Canal,  from  Mr.  J.  T.  Farrant, 
Executive  Engineer,  4th  grade,  temporary  rank,  on  the  forenoon 
of  the  5th  September  1888. 

Mr.  J.  J.  Mullaly,  Executive  Engineer,  2nd  grade,  from  the 
Chenab  Canal  Division,  which  he  left  on  tlie  afternoon  of  the  Slst 
August  1888,  to  the  1st  Divison,  Bari  Doab  Canal,  which  he 
joined  on  the  forenoon  of  the  1st  September  1888. 

Mr.  P.  S.  McGowan,  Executive  Engineer,  3rd  grade,  took  over 
executive  charge  of  the  Lower  Sutlej  and  Chenab  Division, 
Inundation  Canals,  from  Mr.  E.  A.  Sibold,  Executive  Engineer, 
Ist  grade,  on  the  afternoon  of  the  5th  September  1888,  and  the 
latter  officer  proceeded  on  the  one  month's  privilege  leave  granted 
in  Irrigation  Branch  Memo,  dated  31st  August  1888,  on  the 
afternoon  of  the  same  date. 

N.-W.  P.  and  Oudh.  October  6,  1888. 

Irrigation  Branch. 

Mr.  G.  T.  Anthony,  Assistant  Engineer,  1st  grade,  Aligarh 
Division,  Ganges  Canal,  is,  on  return  from  privilege  leave,  appoint- 
ed to  the  charge  of  the  Aligarh  Division,  Gauges  Canal,  during 
the  absence  of  Mr.  R.  A.  Cordner,  Executive  Engineer,  on 
privilege  leave,  or  until  further  orders. 

Mr.  C.  H.  Hutton,    Assistant  Engineer,  Ist    grade,   Mainpuri 
Division,  Lower  Ganges  Canal,   passed   the  Departmental  Stand- 
rad  Examination  in  Hindustani  on  the  9th  September  1888. 
Buildings  aiid  Roads  Branch. 

Mr.  S.  J.  Simpson,  Executive  Engineer,  4th  grade,  is  trans- 
ferred from  the  Etawah  to  the  Gorakhpur  district  as  District 
Engineer,  vice  Mr.  G.  E.  Barnardo,  granted  special  leave. 

Mr.  A.  H.  Ashton,  Assistant  Engineer,  1st  grade,  is  appointed 
District  Engineer,  Etawah,  vice  Mr.  S.  J.  Simpson. 

India,  October  6, 1888. 

Major  W.  H.  Coaker,  r.e.,  Excutive  Engineer,  1st  grade, 
Deputy  Consulting  Engineer  for  Railways,  Madras,  is  transferred 
to  the  Superior  Revenue  Establishment  of  State  Railways,  in 
Class  I,  ijrade  3,  sub.  pro  tern,  as  Deputy  Manager,  North- 
western Railway. 

Colonel  K.  A,  Jopp,  R.B.,  Executive  Engineer,  1st  grade, 
Deputy  Consulting  Engineer  for  Railways,  Calcutta,  is  appointed 
Deputy  Consulting  Engineer  for  Railways,  Madras. 

Lieutenant  Collonel  J.  A.  Little,  s.c,  Executive  Engineer,  1st 
grade.  North- Western  Railway,  is  appointed  to  officiate  as  Deputy 
Consulting  Engineer  for  Railways,  Calcutta. 

The  services  of  the  Honorable  L.  M.  St.  Clair,  Executive  Engi- 
neer, 3rd  grade,  are  placed  temporarily  at  the  disposal  of  the 
Government  of  the  Punjab,  with  effect  from  Ist  November. 
This  cancels  Public  Work  Department  Notification  dated  23rd 
March  1888. 
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With    reference  to    Public  Works    Department  Notifications 
dated  the  17th  and  22nd   September,   1888,  the  services  of  Mr.  R 
N.  Hodges,  Executive  Engineer,   2nd  grade,   State  Railways,   are 
placed  at  the  disposal  of  the  Government  of  Bengal. 
Director-Oeneral  of  Railways. 

Mr.  R  R  Gales,  Assistant  Engineer,  2nd  grade,  is  transferred, 
in  the  interests  of  the  public  service,  from  the  Bannu  Railway 
Survey  to  the  North-Weatem  Railway. 

Central  Provinees,  October  6,  1888. 
With   reference   to   Notification,   dated  27th   ultimo,  Mr.  R  R 
Thomson,  Executive  Engineer,  made  over  charge   of  the  Jubbul- 
pore   Division  to  Mr.    H.   L.  Cleaver,  Assistant  Engineer,  on  the 
afternoon  of  the  30th  idem. 

Bengal,  October  10,  1888. 
With  reference    to    this    Department  Notification,    dated   Uie 
6th  ultimo,   Mr.   W.   H    Rushton,  Assistant  Engineer,  reported 
his  arrival  at  Calcutta  on   the  forenoon  of  the   6th  instant   on 
return  from  Beluchistan.  , 

Lieutenant  E.  W.  Walton,  R.E.,  AssUtant  Engineer,  first  grade, 
Tirhoot  State  Railway,  is  granted  language  leave  for  three 
months,  with  effect  from  the  forenoon  of  the  28th  beptember 
1888. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification  of  the  5th  October  1888,  Mr.  R  N.  Hodges, 
Executive  Engineer,  2nd  grade,  is  posted  to  the  Western  Bengal 
Railway  Survey.  tt    i     T^ 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification,  dated  25th  September  1888,  the  undermentioned 
Executive  and  Assistant  Engineers  are  posted  to  the  Western 
Bengal  Railway  Survey. 

Mr.  A.B.  Addis    ...  Executive  Enginear,  1st  grade,  sub.  jwo  <e»». 
P.  P.  Deaae     ...  Ditto  2nd  grade. 

„     H.  J.  Oddie     ..  Ditto  3rd  grade,  sub.  pro  tern. 

„     A.  Bewley  ") 

„     A.  Morse  | 

„     F.  J.  Pope  i- Assistant  Engineers,  1st  grade. 

Babu  SivaDatto  Pan-  | 
de,  Rai  Sahib  J 

Mr.  J.  Woodside         1  jy^^^^       2nd  grade. 

„     F.  D.  Couchman  J 

Irrigation  Branch. 
Mr.   K.   H.   Stephen   is   appointed    to  officiate  as    Executive 
Engineer  of  the  Arrah  Division,   during   the  absence,  on  privilege 
leave,  of  Mr.  W.  A.  Inglis,  or  until  further  orders. 


^bbeitiseineuts. 


ROOMS    WITH    BOARD, 

BY  DJy  OR  MOJYTH. 

46,     WELLESLEY    STREET, 

CORNER  OF  PARK  STREET, 
CALCUTTA. 

AN  Engineer,  18  years'  experience  on  Canal  and 
Railway  Construction — the  last  6   of  which 
he  ha.s  been  engaged  on  one  of  the  largest  Bridges 
in  India — will  be  disengaged  about  the  15th  Sep- 
tember,    Highest  references  and  Testimonials. 
Address — Engineer,    . 

c/o  W.  Radford,  Esq., 
(192)  Dehree  on-Sone. 

NOW  READY.  , 

^  TO  ENGINEERS   AND  ESTIMATORS. 

01AQRAM8     OF 

Scantlings,  Boiled  Iron  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  E    HII.TON,  MEM.  IN.ST.  C.E. 

A  kandjr  book  with  Litho-diagraoui  for  MtimatiDg  and  designing  lapidly. 

doth  bound  price  Rt.  i-8 

aijL  publishing  bights  beseevbd. 

To  tx;  obtained  of  — 

W.  BALL  &  Oo.,  Govt.  Printers  and  Publishers, 


RECORDS 

OF 

THE  GEOLOGICAL   SURVEY   OF  INDIA. 

Vol.   XXL,   Part  3. 
1888. 


CONTENTS. 


The  Manganese-iron  and  Manganese-ores  of  Jabalpur^ 
hy  Pramatha  Nath  Bose,  B.Sc,  F.  G.  S.,  Deputy  Super- 
intendent, Geological  Survey  of  India.     (With  2  Maps.). 

"  The  Carboniferous  Glacial  Period,"  hy  Oberborgrath 
Prof.  Dr.  W.  Waagen.  Translated  hy  R.  Bruce  Foots. 
F.G.S.,  Superintendent,  Geological  Survey  of  India, 
(With  one  plate.) 

The  Sequence  and  correlation  of  the  Pre-Tertiary 
Sedimentary  formation  of  the  Simla  Region  of  the  Lowei; 
Himalayas,  hy  R.  D.  Oldham,  A.R.S.M.,  F.G.S.,  Deputy 
Superintendent,  Geological  Survey  of  India. 

The  "  Records"  are  issued  quarterly,  in  February,  May, 
August,  and  November ;  the  annual  subscription,  includ- 
ing postage,  being  Rs.  2-8.  They  contain  brief  reports 
and  papers;  abstracts  of  more  detailed  work,  notices  of 
the  recent  discoveries,  donations  to  Museum,  and  acces- 
sions to  Library,  &c.  The  following  have  been  publish- 
ed:— 

Vol.  I..  1868,  price  Re.  1-8;  Vol.  11,1869,  to  Vol.  XX., 
1887,  Rs.  2  each.     Separate  Parts,  Re.  1  each. 


Notice. 

TO  CONTRACTORS   AND  OTHERS. 

For  sale  at  the  S.  M.  Railway  Company  Stores 
at  Hubli. 

10  Portable  Engines,  10  H.-P. 

2  Portable  Engines,  12  H.-P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  : — 

5  eight-inch  Centrifugal  Pumps,  "inyincible." 

4  seven-inch  Centrifugal  Pumps,  "invincible." 

16  six-inch  Centrifugal  Pumps,  "  Invincible." 

4  four-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-and-a-half-iuch  Contractors'  Pump. 

1  eight-and-a-quarter-inch  Contractors'  Pump. 

1  two-and-a-half-inch  Contractors'  Pump. 
The  Portable  Engines  and  Pumps   have  all  been  in  use,  but  they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,    S.   M.  Railway,   Dharwar,  is  pre- 
pared to  receive  offers  for  any  of  the  above. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  Agent  and  Chief  Engineer. 
(173)  S.  M.  liailway,  Dharwar. 

GRMT  WJSSTSRN  HOTE^L, 

[29]  BOMBAY. 


MACHINERY 

CYLINDER 

ENGINE 


SPINDLE 

HATCHING 

LUBRICATING 


OIL 

Stocks  of  all  descriptions  always  in  hand.  Conti  acts  at  reduced  rates. 
(134)  KER    DODS    &   Co.,  81,  Clive  Street. 


E.     r     C.    BLEND 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNB  &  CO., 

(193)        40,    S7X^.A.NI>. 


October  13, '88.J 
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RAHSOMKS,  SIMS  &  JEFFERIES,  Ld. 

IPSWICH  &  LONDON. 


ENBINES  and  BOILERS— Portable,  Vertieal,  Semi-Fixed  and  Stationary. 


Mining-  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and  Sifters,   &c. 

OCTAVIDS  STEEL  &  Co.,  Agents,  Caleutta. 


(155) 


ENGINES  &  MACHINES  IN  STOCK. 


A    GREAT    WANT   SUPPLIED 


088) 


Registered  14th  October  1878. 

CYLINDER  OIL. 

TUENBE,  MORHISON  &  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 


THOMSON  &  MYLNE'S 

PATENT  STTSAECAITB    MILLS. 

For  particulars  of  Depots,  Licensees,  &e.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.    RAILWAY ; 

OP  6,  Commepcial  Buildings,  Caleutta. 

(103) 


09  CO 


STONEYS  PATEMT/ 
SILENT  SELFOILINC  PUNKAH  WHEEL 

_HORIZONTAL  VERTICAL 


...n 


r^Z\^^MjJ«  ^"""'"  ■="  '"'^,  self-t"brioatin?,  do  not  drop  oil  or  nilow  the 
vSti^l  or'^nrL5  .  T  ?™  "*?"''  ^"""^  '"  ""y  position,  answer  equally  well  as 
Vertical  or  Horizontal  wheels,  and  run  perfectly  for  years  without  attention. 


«>S4) 


SoI«  Agents  for  Madras  ;— 

8PBNCBB  It  Co.,  Mount  Bead,  Madras' 


BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarryne 
Mirzapur,  can  supply — 

Flagging       ..  ..  ..  ..     Roofing. 

Pillar  Bases  . .  . .  . .  . .    Coping. 

And  all  descriptions  of  Cut-Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL  &  CO., 

^,  Clive  Ghat  Strut,  Calcutt*. 

fis8)  Depdt— Sulkea,  Calcutta. 

Calcutta  Plumbing  &  Gas  Fitting  EstaWislinient. 


Materials  of  all 
sorts  for  the 
above  alwaya 
in  stock.  Trade 
supplied  OB 
tiie  usual 
terms. 

J.  D.  JONES, 

Uechanieal  Bnginttr, 
Propeieio*. 


ibo 
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Rs. 


4-4  per  cwt. 

5-12 


BURRAKUR    IRON    WORKS, 

:BXJXZiXZ..^ZS.UX«,    ^SNTCS-jA.!^. 

0&3t-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angus    Smith'e   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water 
Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of  water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
Cast-iron  Bends,    Tees    and    Cross     Pieces   for    Pipings  of    ordinary     dimensions  coated    with 

Dr.  Angus  Smith's  solution  from 
Oast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  ifcc,  from  ... 
Caist-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron     Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

Ac,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water   Pipes, 

Axle-boxes,    parts   of  machinery   and    other  castings  of  any  description 


7-0 
5-0 
3-8 


upwards. 


At  cheapest  rates. 


Water-lifta 
Ploughs 


from  Rs.   35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


At  cheapest  rates. 
445-0  per  ton. 

2-8        „ 
40-0     „ 


Remarks. — Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  be  addressed  to  the  ScrKRiSTENDENT  from  whom  any  further  particulars  can  be  ascertained. 


(181) 


THE  INDIA  RUBBER,  GUTTA  PERCHA,  &  TELEGRAPH  WORKS  Co,,  Ld., 


OO'VER.IO'lVXEPJ'r 


CONTTR-A-CTOIIS, 


MANUFACTURERS  OF 

VULCANIZED     INDIA     RUBBER 

TALVES,  SHEET,  BUFFERS,  SPRINGS,  WASHERS,  WHEEL  TYRES,  CORD,  TUBING  &  DOOR  &  CARRIAGE  MATS 

INDIA    RUBBER    AND     CANVAS    SUCTION    AND    DELIVERY    HOSE. 

ASBESTOS   PACKING,  MILL  BOARD,   AND  WASHERS, 

India  Hubber  and  Canvas  Steam  Packing— Bound,  Square,  and  Sheet. 
VULCANIZED     MACHINE    BELTING,     EBONITE    APPLIANCES. 

WATERPROOF    GARMENTS    A  x\  D    FABRICS. 
Air  and  Water  Beds,  Cushions,  and  Pill0'«7s. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 
"WOEZS  ■— SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTA.  BRANCH: 12,   GOVERNMENT    PLA.CB,    EAST 

GODOWNS:— DACRE'3  LANE. 
(168)  Telegraphic  Address— '^  SI  LV  ERG  RAY,"    CALCUTTA. 

COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Txventy-sixth  Annual  Report  viz.  for  the  year  1887. 

niARIIVE  DEPARTMENT. 

Premiuma  after  deducting 

Re-insurances  ...     £175,118    0    % 

Interest  ...  ...     £    8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  ...    £138,365    0    0 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


FIRE  DEPARTMENT. 

LIFE  DEPARTMENT. 

Premiuma  after  deducting 

Premiuma  after  deducting 

Re-insurances              ...     £769,26.5 

0 

0 

Re-inaurancea              ...     £125,559 

Intereat          ...               ...    £  1S,612 

0 

0 

Interest  and  Dividenda  ...    £  45,649 

Loues  after  deducting  Re- 

in»urances  ...               ...     £443,587 

0 

0 

Claims  less  Re-insurances,    £  79,229 

0    0 


0    0 
0    0 


..     £  18,545    0    e 

The  Life  Fund  was  increased  during  the  year  "by  oS65,64;8  and  now  amounts  to  «ei,070,064. 

The  Life  Funds  of  the  Company  are  lield  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Lif» 
Claima.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  arc  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  Df  time,  thereby  in  conjuncWeo 
with  the  ample  Funds  affording  ahmltitf  necurity  to  the  assured; 

The  Total  Funds  and  property  in  hand  on  Slat  December  1887  stood  at  £2,613,059. 

(39) 


C.   H.  OG BOURNE,  Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

FX2.XSE:      mOlVI      ,A.I>XJIL.TH:i«..A.TI01«r. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections:— 
J.  H.  Apjohn,  Esq.,  Superintending  Engineer,  Kiddetpore  Dock  Works,    says  : — 

"  Mr.  McKennie'a  teat  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only   frds 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 
Paul  Dejoux,  E.sq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported : — 

"It  ia  the  b^t  Ohooting  Lime  imported  into  Calcutta." 
Jamks  Kimber.  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  : — 

"  It  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in  certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 
C.  A.   MiLi-S,  Esq.,  Executive  Engineer,  P.   W    D.,  2nd  Calcutta  Division,  says  : — 
The  Chooting   Lime   manufactured   by  Messrs.   Burn  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  hare  used  it  U 
the  construction  of  many  public  Iniildings  and  have   been  thoroughly  satistied  with  it." 

2T.B.    Our  Lime  was  used  throughout  all  tho  River  Works  of  the  Calcutta  Port  Commissioners. 
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UNCOVENANTED  GRIEVANCES. 
"  It  may  be  well  to  premise  that  at  the  root  of  this 
agitation  lies  the  ever-diminishing  rupee."  So  writes 
Mr.  Buckley,  C.E.,  in  an  able,  closely-argued  article  on 
The  Uncovenanted  Service  Question,  which  appears  in 
the  October  number  of  the  Calcutta  Review. 

The   agitation   referred   to   is  the  one  being  carried  to 
Parliament   by   Mr.    H.   S.    King   in  London,  and  which 
was   vigorously   carried  on  last  cold  weather  by  various 
gentlemen,  in  Calcutta,  Madras,  Lahore,  Allahabad,  Ran- 
goon, and   other    places.     It    asks   of  Government    th« 
following  concessions : — 
(I.)     That  officers  who  occupy  the  same  position  in  any 
service  (Schedule  A  of  Civil  Leave  Code)  should 
be  treated  equally  as  regards  leave  and  pension. 
(II.)     That  the  right  to  count  actual  service  before  the, 
age    of  twenty-two  as   qualifying    for   pension 
should  be  conceded  to  all. 
(III.)     That  the  obligatory  period  of  service  for  pensioa 

should  be  reduced  from  30  to  25  years. 
(IV.)     That  certain  periods  of  furlough  should  be  allowed 

to  count  as  service  for  pension. 
(V.)     That    the  pensions    of    officers    retiring  to   their 
homes  in   Europe   and  the  Colonies  be  paid  at 
the  rate  of  two  shillings  to  the  rupee. 
The   last   is  far  and  away  the  most  important  of  these 
plaints ;  and  is  the   one   now   welding   together  all   the 
Uncovenanted   Services  to   united   action.     The  unprin- 
cipled rupee  is  a  stumbling   block   and   a   motive   power 
in  many  and  diverse  directions. 

Covenanted  Service  pensions  are  paid  in  sterling. 
Reasonable  expectations  of  being  paid  in  like  manner 
were  raised  in  the  minds  of  Uncovenanted  men  by  the 
Home  Government,  from  time  to  time. 

The  expressions  "  £400"  and  "  £500"  were  used  in  all 
the  earlier  Rules  and  Despatches  from  the  India  Office 
dealing  with  the  matter  of  Uncovenanted  pensions. 

Even  in  1875,  when  the  rupee  had  so  far  fallen  away 
from  grace  that  it  had  lost  twopence  in  value,  and  was 
worth  Is.  lOd.  instead  of  two  shillings,  one  of  the  Cooper's 
Hill  College  prospectuses  set  forth  that  "  10  rupees  are 
nearly  equal  in  value  to  £1."  Again,  this  quasi  State 
paper  quoted  a  salary  of  Rs.  4,200  per  annum  as  "  about 
£420,"  and  Rs.  3,000  as  "about  £300."  In  some 
Telegraph  Officers'  Covenants  the  following  passage 
occurs : — "  And  it  is  agreed  that  in  all  Payments  to  be 
made  under  these  Presents  the  Pound  Sterling  shall  be 
considered  equal  to  and  calculated  after  the  Rate  of  Ten 
Rupees."  In  short,  as  Mr.  Buckley  puts  it,  "  the  use  of 
the  symbol  £  was  held  as  the  equivalent  of  ten  rupees, 
that  is  to  the  symbol  Rx.,  which  has  lately  been  intro- 
duced, and  a  vast  number  of  instances  might  be  broughk 
forward  to  shew  that  sums  of  Indian  money  were  ex- 
pressed under  the   symbol  £,  where  no   idea  was  enter- 
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tained  of  a  distinct   reference   to  the  pound  sterling  as 
opposed  to  ten  rupees," 

The  Uncovenanted  contend  that  all  pensions  are  of  the 
nature  of  deferred  pay,  and  that  deductions  have  been 
made  from  Uncovenanted  men's  pay,  with  view  to  their 
)being  ultimately  returned  in  the  shape  of  pensions, 
quite  irrespective  of  market  rates  of  exchange.  Some 
men  were  thus  mulcted  when  the  value  of  the  rupee  was 
two  shillings — and  yet  in  return  they  are  only  to  receive 
at  the  rate  of  Is.  id.,  perhaps  a  year  or  two  hence  only 
at  the  rate  of  one  shilling.  This  is  unfair  on  the  face 
of  it.  The  more  so  since  the  Covenanted  officer  gets  all 
his  rupees  back  again  at  the  rate  of  two  shillings — even 
those  which  he  deposited  at  Is.  id. 

Another  argument  adduced  in  favor  of  the  payment  of 
Uncovenanted  officers'  pensions  in  sterling  is  that  no  sound 
reason  exists  why  some  of  the  European  servants  of  the 
Crown  should  be  paid  in  sterling,  and  others  in  a  differ- 
ent currency.  The  Saturday  Review  says : — "  It  amounts 
to  this — why  should  John,  who  goes  into  the  Indian 
Civil  Ser\'ice  be  better  treated  as  to  furlough  and  pension 
than  his  cousin  Thomas,  who  goes  into  the  Public  Works 
Department,  from  Cooper's  Hill."  As  Mr.  Buckley  puts 
it : — "  They  admit  that  services  vary  in  importance,  and 
that  the  rates  of  salary  and  rates  of  pension  may  equit- 
ably vary,  but  that  whatever  reasons  may  h&  assigned  for 
payment  of  the  pensions  of  Covenanted  Civilians,  High 
Court  Judges,  or  of  Military  Officers,  in  sterling,  are 
equally  applicable  to  the  pensions  of  those  officers  of  the 
Uncovenanted  Services  who,  like  them,  have  European 
training,  have  European  modes  of  thought  and  of  life, 
and  who  ultimately  retire  to  Europe.  The  argument  is 
based  on  the  broad  theory  that  the  Service  of  the  coun- 
try in  all  its  branches  can  be,  in  many  respects,  efficiently 
performed  by  the  domiciled  European  or  Eurasian,  or  by 
tl^e  native  gentleman  :  but  that  it  is  essential  that  there 
should  be  in  all  Departments  a  leaven  of  European 
knowledge,  thought,  and  energy:  that  this  extraneous 
and  imported  labor,  like  imported  wares  of  all  kinds, 
must  necessarily  be  valued  in  the  currency  of  the  country 
of  its  origin,  and  not  of  that  to  which  it  is  imported :  that 
while  such  imported  servants  may  be  willing  to  receive, 
in  India,  a  portion  of  their  price  in  Indian  currency, 
they  may  fairly  demand  the  final  settlement  of  the 
account  to  be  made,  as  the  accounts  of  all  imported  ar- 
ticles ultimately  are,  in  the  currency  of  the  country  from 
which  they  came." 

Of  course,  an  important  element  in  the  question  as  to 
whether  pensions  should  be  paid  at  the  rate  of  two 
shillings  per  rupee  as  originally  intended  and  agreed,  or 
at  some  arbitrarily  fluctuating  rate  is  the  cost  to  Im- 
perial Revenues  if  the  former  standard  were  adopted. 
Actual  annual  payments  made  in  England  during  the 
five  years  from  1882  to  1887,  on  account  of  Uncovenanted 
pensions,  averaged  about  £78,000,  and  this  amount  would 
Ijave  been  increased  by  about  £20,000  had  the  pensions 
been  paid  at  the  rate  of  two  shillings  to  the  rupee 
instead  of  at  the  official  rate  of  exchange.  Not  a  large 
«um  for  a  great  nation  to  pay  by   way  of  fulfilling   its 


agreements,  and  for  the  prevention  of  discontent  amongs* 
useful,  well-deserving  servants !  £20,000  is  Mr.  H.  S. 
King's  estimate  of  the  cost  of  the  concession.  Mr 
Buckley  thinks  this  an  under  estimate,  and  goes  into 
figures  to  prove  his  contention  that  acceptance  of  the 
two  shilling  rate  would  entail  an  extra  payment  of 
£67,000— or  say  Rs.  10,00,000  a  year.  Even  if  we  accept 
this  figure  as  more  correct  than  Mr.  King's,  it  by  no 
means  represents  too  high  a  figure  for  the  Imperial 
Government  to  pay,  in  order  that  it  may  not  break  faith, 
in  order  that  faithful  servants  may  not  have  legitimate 
cause  for  dissatisfaction. 

Every  unbiassed  mind  must,  we  think,  agree  with  Mr. 
Buckley  that,  taking  a  broad  review  of  the  whole  ques- 
tion, it  seems  impossible  to  deny  that  the  claims  of 
European  Uncovenanted  officers  for  some  concession  in 
the  direction  of  sterling  pensions  are  equitable.  He 
contends  that  Sir  John  Gorst  practically  admitted  this 
when  he  said  that  "  in  recent  times  several  branches  of 
the  service  ♦  *  •  ♦  had  had  enhanced  pensions 
granted  to  them,  because  of  the  fall  in  Exchange." 
Thereupon  our  Reviewer  pertinently  enough  comments : — 
"  If  a  fall  in  exchange  justifies  the  increase  of  the  rupee 
pensions  of  one  branch  of  the  Service,  it  must  justify  it 
in  all,  when  the  other  conditions  are  the  same." 

We  have  but  skimmed  the  surface  of  Mr.  Buckley's 
very  able  article.  "  Uncovenanted  "  readers  cannot  do 
better  than  procure  for  themselves  a  copy  of  it,  and 
enjoy  his  argument  in  extenso. 


THE  CEYLON  RAILWAYS. 

"  They  do  these  things  better  in  Ceylon,"  were  the 
words  that  involuntarily  rose  to  our  lips,  on  perusing 
the  report  of  the  Ceylon  Railways  for  the  year  1887. 
That  tight  little  island  seems  to  manage  its  affiiirs  in  a 
truly  economical  spirit,  consistent  with  efficiency.  There  is 
no  meddling  or  muddling  in  its  industrial  enterprises  ; 
whether  this  is  due  to  its  being  a  colony  under  the  direct 
supervision  of  the  Crown,  or  to  innate  business 
qualities  in  the  administration,  we  are  not  in  a  position 
to  state  definitely.  Be  that  as  it  may,  the  results  are  very 
encouraging,  and  the  managers  of  some  of  the  Railway 
linos  in  India  might,  with  profit  to  themselves  and 
the  public,  take  a  leaf  out  of  the  book  of  our  imme- 
diate neighbour.  In  this  country  reduction  means  an 
increase  of  expenditure,  for  while  the  duftry,  bhistee,  or 
the  sweeper  suffers,  the  top  of  the  list  gains  by  retrench- 
ment, but  Ceylon  .shows  a  cleaner  and  healthier  bill  of 
accounts  in  this  respect.  Since  the  re-organization  in  the 
Railway  management  in  1885  there  has  been  a  steady 
decline  in  the  proportion  of  the  working  expenses  to  the 
receipts,  which  shews  on  what  a  sound  basis  the  re-organi- 
zation was  conducted,  and  how  harmoniously  the  vatiouc 
officers  have  been  working  which  has  contributed  to  the 
success  of  the  department. 

The  general  results  of  the  year's  working  are  as  follows:— 
Receipts  Rs.  29,47,628 ;  expenditure  Rs.  14,66,001  i 
net  profit   Rs.    14,81,6^27.     Compared  with  the  previous 
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vear,  it  shews  an  increase  in  receipts  of  Rs.  2,59,753  ;  in 
i-tpenditure  of  Rs.  14,285  ;  and  in  net  profit  of  Rs.  2,45,468. 
The  debt  on  the  Railway  for  outstanding  capital 
cost  of  construction  ou  1st  January  1887  was 
Rs.  1,51,42,588  ;  the  profit  on  the  working  for  the  year 
ending  31st  December  was  Rs.  14,81,625,  being 
J»"8  per  cent,  on  the  outstanding  capital.  The  working 
expenses  have  been  reduced  from  54  percent,  of  the  re- 
ceipts in  1886  to  497  per  cent.  In  coaching  traffic  there 
has  been  an  increase  in  the  receipts  of  Rs.  93,289,  due 
to  an  increase  in  the  number  of  passengers  of  all 
dasses,  but  more  especially  of  the  third  and  cooly  classes. 
In  the  goods  traffic  there  has  been  a  net  increase  of 
Ksi  1,65,190  from  tea,  rice,  first-class  goods,  second-class 
jf<Kxls,  arrack  and  manure,  while  on  the  other  hand  under 
riie  heads  of  coffee,  cinchona,  and  cocoanuts,  a  decrease 
is  indicated.  As  regards  the  expenditure,  the  working 
expenses  of  the  Traffic  Department  amount  to 
Rs.  3,35,700,  or  Rs.  21,830  over  last  year,  a  very  small 
increase  indeed,  considering  that  1,47,771  additional 
ordinary  passengers,  406  additional  season-ticket  holders, 
and  5,861  additional  tons  of  goods  were  carried.  The  ex- 
penditure of  the  Maintenance  Department  is  Rs.  3,67,709 
or  Ra  5,987  less  than  last  year,  notwithstanding  that 
there  was  an  extra  relaying  of  200  tons  of  steel  rails. 

All  the  lines  did  remarkably  well,  with  the  solitary 
e.xception  of  the  Matale,  which  has  been  worked  at  a  loss 
of  about  Rs.  8,900,  but  as  it  is  a  feeder  to  the  main  line, 
ihis  small  loss  will  hardly  affect  the  question  of  increase, 
specially  when  it  is  borne  in  mind  that  the  increase  of 
Rs.  1,29,041  in  receipts,  and  a  decrease  of  Rs.  37,650  in 
working  expenses  is  due  to  the  traffic  thrown  upon  the 
main  line  by  the  Nanuoya  and  Matale  sections,  while  they 
have  had  to  bear  their  proportion  of  the  working  expenses 
Then  there  is  another  fact  to  be  considered.  The  Matale 
line  has  been  reviving  during  the  period  under  review ; 
there  was  an  increase  of  33,909  passengers,  and  812  tons 
ill  the  goods  traffic ;  besides  which  the  receipts  have  gone 
up  by  Rs.  6,054  over  the  previous  year,  while  the  working 
iKpenses  have  also  gone  down.  The  General  Manager, 
Mr.  Pearce,  looks  forward  hopefully  to  the  future,  and 
^ives  the  assurance  that  this  is  the  last  year  of  its  loss. 

But  the  most  successful  enterprise  has  been  the 
Xanuoya  extension ;  by  the  opening  of  this  section  traffic 
has  increased  by  leaps  and  bounds  beyond  the  most  san- 
guine expectations.  It  shews  an  increase  on  receipts  of 
!{■<.  74,715,  and  taking  into  consideration  that  this  is  the 
most  distant  section  of  the  Railway,  and  that  the  traffic 
which  it  commands  must  pass  over  another  branch  and 
tlio  main  line,  any  addition  to  the  traffic  must  necessarily 
benefit  the  other  lines.  It  is  therefore  no  wonder  that  the 
Xanuoya  extension  has  been  the  medium  of  increasing  the 
receipts  of  this  year  by  Rs.  2,22,161  over  the  last.  Taking 
it  by  itself,  and  comparing  with  the  outturn  last  year,  we 
find  that  there  was  an  increase  ia  passengers  over  last 
year  of  16,048  and  in  goods  11,316  tons,  a  highly 
satisfactory  result. 

We  now  come  to  the  Blackwater  slip ;  down  to  the 
«ind  of  1886  the  expediture  came  to  Rs.  61,96,297,  and   in 


1887  to  Rs.  29,38,671,  making  a  total  of  Rs.  91,34,968.*  As 
a  set-off  to  this  the  extra  transport  charges  levied  on 
goods  passing  this  slip  realised  Rs.  27,253,  and  the  sale  of 
material  used  on  the  slip  brought  in  Rs.  866,  which  gives 
a  total  slightly  exceeding  Rs.  28,000.  While  on  the  subject 
of  Railways  we  may  as  well  notice  here  that  the  extension 
of  the  line  from  Nanuoya  to  Haputale,  a  distance  of  20 
miles,  has  been  decided  upon  by  Government,  and  will  be 
undertaken  departmentally  instead  of  on  "  the  contract 
system."  A  Ceylon  contemporary  takes  exception  to  this. 
He  points  out  what  experience  has  hitherto  shewn  that  the 
Government  agency  employed  has  been  unsatisfactory ;  and 
points  for  example  to  the  accounts  of  the  Nanuoya  exten- 
sion, which  had  not  been  published  even  at  the  end  of  the 
year  1887,  and  what  guarantee  have  the  public  that  the 
highly-paid  officials  will  deviate  from  their  course  in  the 
present  instance.  There  is  a  great  deal  of  truth  in  wha* 
the  Times  of  Ceylon  says  on  the  subject. 


THE    GOVERNMENT  OF  INDIA  ON    ITS  EDU- 
CATIONAL POLICY,  AND  THE  STRAIGHT 
WAYS  INTO  WHICH  IT  HAS 
BEEN  DIRECTED. 

In  the  penultimate  days  of  his  reign  in  India,  and 
with  an  eye  to  glorification  of  its  bygone  days.  Lord 
Dufferin  has  been  delivered  of  a  Review  of  his  educa- 
tional policy  and  its  products.  Sir  Alfred  Croft  and 
Mr.  A.  P.  Macdonnell,  C.I.E.,  stand  sponsors  for  this 
State  paper,  and  their  names  are  a  guarantee  that  it  is 
exhaustive  as  well  as  concise.  Writing  as  we  do  for  an 
Engineering  and  cognately  allied  public,  we  need  not  con- 
cern ourselves  here  with  the  ramifications  of  Primary, 
Secondary,  Higher,  and  Female  Education.  Let  us  see 
rather  what  is  the  Viceregal  view  on  subjects  affecting 
the  professions  we  have  the  honor  to  represent.  His 
Lordship  comprises  Engineering  in  the  highest  division 
of  the  Indian  educational  system  ;  and  we  are  told  that 
while  in  1881-82  there  were  three  Engineering  Colleges 
with  330  students,  five  years  afterwards  there  were  four, 
with  474  students.  The  Collegiate  history  of  the  reign  is 
officially  held  therefore  to  be,  "  from  a  statistical  point  of 
view,  one  of  progressive  development."  We  plead 
guilty  to  a  preference  for  the  Engineering  and  Surveying 
School  statistics  that  follow,  and  about  the  progressive 
development  of  which  nothing  is  said.  Nine  of  these 
Institutions  were  in  existence  in  1881-82  with  310 
pupils:  last  year  there  were  fourteen,  with  616  pupils. 

Technical  education,  we  are  told,  has  been  brought 
into  prominence  (under  Lord  Dufferin's  august  auspices, 
bien  entendu)  by  the  pressure  of  two  sets  of  considera- 
tions, which,  though  cognate,  are  not    identical. 

The  first — divested  of  Departmental  verbiage — pressure 
brought  to  bear  on  Government  by  the  Secretary  of  State 
for  India.  This  pressure  is  styled  a  "  recommendation,"  and 
was,  it  is  suggested,  wanting  in  precision.  So,  the  young 
lions  of  the  Secretariat  amended  it,  made  it  ship  shape,  set 


*  Credit  has  been  taken  for  Rs    7,92,333,  value  of  toots,  &c. 
remained  in  hand  after  the  completion  of  the  work. 
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it  in  working  order.  The  second  cliisa  of  considerations 
these  young  lions  had  to  manipulate  related  to  the  need  for 
industrial  occupations  that  is  felt — or  that  ought  to  be  felt 
— by  a  population  rapidly  outgrowing  the  means  of 
support  supplied  by  a  too  conservative  system  of  agricul- 
ture. Likewise  with  the  need  for  scientific  methods  of 
developing  the  material  resources  of  India,  and  improv- 
ing its  products  and  manufactures,  so  that  it  may  be 
better  able  to  hold  its  place  in  the  markets  of  the  world 
"  where  competition  is  carried  on  with  an  intensity  o' 
purpose,  which  has  been  compared  to  the  conditions  of 
warfare. "  These  views  fit  in  admirably  with  our  preach- 
ments on  the  subjects  for  a  long  time  past.  The  para,  follow- 
ing the  one  dealing  with  the  second  set  of  considerations 
postulated  is  such  an  excellent  .sample  of  pedagogic  prig- 
^shne!>s  that  wo  should  not  feel  justified  in  withholding  it 
from  our  readers.  Thus  it  runs  : — "  Technical  education 
proper  is  the  preparation  of  a  man  to  take  part  in  produc- 
ing efficiently  some  special  article  of  commercial  demand 
It  is  the  cultivation  of  the  intelligence,  ingenuity,  taste 
observation  and  manipulative  skill  of  those  employed  in 
industrial  production,  so  that  they  may  produce  more 
efficiently.  And  thus  technical  education  of  the  special,  as 
contradistinguished  from  the  preparatory,  kind  is  an  auxi- 
liary of  manufacture  and  industrial  capital.  In  India  at  the 
present  time  the  application  of  capital  to  industry  has  not 
been  developed  to  the  extent  which  in  European  coun 
tries  has  rendered  the  establishment  of  technical  schoolg 
on  a  large  scale  an  essential  requisite  of  success.  But 
the  extension  of  Railways,  introduction  of  mills  and 
factories,  the  exploration  of  mineral  and  other  pro- 
ducts, the  expansion  of  external  trade,  and  the  enlarged 
intercourse  with  foreign  markets,  ought  in  time  to  lead 
to  the  same  results  in  India  as  in  other  countries,  and 
create  a  demand  for  .'^killed  labor  and  for  educated  fore- 
men, supervisors,  and  managers.  It  may  be  conceded 
that  the  eflFect  of  these  various  influences  on  an  Asiatic 
people  is  very  gradual,  and  that  it  would  be  premature 
to  establi.sh  technical  schools  on  such  a  scale  as  in  Euro- 
pean countries,  and  thereby  aggravate  the  present  diffi- 
culties, by  adding  to  the  educated  unemployed  a  new 
class  of  professional  men  for  whom  there  is  no  commer- 
cial demand.  Still,  a  large  field  is  open  for  the  action  of 
Government  and  public  liberality  in  the  direction  of 
promoting  special  technical  education  suitable  to  the 
immediate  requirements  of  the  country  and  capable  of 
expansion  with  its  growing  necessities." 

We  arc  responsible  for  the  italics  in  this  quotation. 
There  oiujht  to  be  very  many  things  in  this  world  that 
there  are  not,  and  that  in  all  probability  there  never 
will  be.  Ought,  in  this  instance,  means  falling  back 
on  the  faith  in  the  omnipotency  of  the  respectable 
economical  adage  that  demand  creates  supply;  means 
inability  to  understand  that  the  east  is  not  as  the  west ; 
that  economic  laws  applicable  to  the  busy,  bustling, 
energetic,  railroad  permeated  world  over  seas  arc  not 
necessarily  applicable,  not  even  often  applicable  to  the 
lazy,  laissez  faire,  railroad  deficient  orient. 

AVe  are  almost  tired,  almost  ashamed,  of  repeating  this 


obvious  truth.  But  we  feel  in  duty  bound  to  go  oii 
repeating  it  till  some  sense  of  its  truth  is  dinned  into 
official  obtuscness ;  and  we  hope  our  readers  will  re- 
cognize the  necessity  and  let  it  be  sufficient  apology 
for  such  "  vile  reiteration." 

The  young  lions  of  the  Secretariat,  using  Lord  Duffiiria 
as  a  mouthpiece,  with  view  to  the  promotion  of  techni- 
cal industries,  advise  that  technical  workshops  should 
be  established  in  the  neighbourhood  of  large  Railway 
workshops.  As  if  large  Railway  workshops  were  not 
already,  in  themselves,  more  apt  and  efficient  training 
schools  of  the  sort  indicated  than  any  that  Secretariat 
ideas  could  devise  !  Ought  it  not  to  occur  to  these  callow 
educational  authorities  that,  as  the  homely  proverb 
puts  it — 'tis  no  use  sending  coals  to  Newcastle  ?  It 
seems  to  us,  moreover,  that  what  is  wanted  is  diffu- 
sion throughout  the  country,  as  far  as  may  be  possible, 
of  opportunities  for  its  unemployed  young  men  to  secure 
technical  instruction  ;  not  limitation  of  such  opportam- 
ties  to  certain  unduly  favored  localities. 

We  note  a  suggestion  by  His  Excellency  iii 
Council  that,  in  every  province  of  the  Empire,  "  an 
Industrial  Survey  should  be  completed."  We  doa't 
quite  know  what  is  meant  by  this ;  but  can  sec 
no  reason  to  suppose  that  any  harm  could  be  done 
if  it  were  carried  into  the  region  of  fact,  supposing  that 
to  be  possible  in  the  teeth  of  interloper  objections  to  an 
inquisition  into  their  private  affairs.  Furtlieiinorc, 
His  Excellency  in  Council  suggests  formation,  in  tlio  ](ni- 
vinces  of  a  Committee  of  ediiciitional  experts  to  siiiicr- 
vise  and  advise  about  appropriate  means  of  technical 
education. 

In  India,  when  affairs  come  to  the  Committee  stage 
they  must  be  in  a  very  bad  way  indeed ;  may  Ihj 
adjudged  moribund  without  further  parley.  W^e  take 
it  that  this  Viceregal  deliverance  we  have  been  com- 
menting on  is  still-born.  It  has  exalted  Lord  Dufferin'a 
horn  of  righteousness,  and  so  has  effected  the  purpose 
for  which  it  was  designed.  That  suffices  for  him  and 
the  Secretariat.  Incidental  confirmation  of  this  surmise 
may  be  found  in  the  fact  that  the  ordinary,  everyday 
working  of  the  scheme  has  been,  to  all  intents  and 
purposes,  relegated  to  the  Etcetera  Department.  Vide 
conclusion  of  para.  25.  Verily  once  more,  in  the  world's 
history,  parturiunt  iniontes,  nascitur  ridiculu^  mus. 


In  the  United  States  tliere  is  about  one  million  of  people  cm- 
ployed  on  the  Eailways. 

Communication  by  telegraph  with  Australia  has  now  boea 
restored,  the  cable  between  Banjoewanjie  and  Port  Darwin  haviug 
been  rejiaired. 

The  preliminary  sui-veys  for  the  construction  of  the  Siberi.-ua 
Railway  have  now  been  completed  as  far  as  Irkutsk,  and  it  is  ex- 
pected that  half  the  line  will  be  marked  out  before  the  winter 
sets  in. 

The  total  value  of  minerals  raised  in  the  United  Kingdom  in 
the  year  1887  according  to  the  official  returns  was  £55,326,1(»4, 
and  in  the  year  1886  the  value  was  £,'').''),010,231.  Of  metal  ob- 
tainable from  ores  by  smelting,  the  average  market  value  in  tbtt 
year  1887  was  £12,997,847,  and  in  1885  it  was  £12,848,739. 
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The  Native  Arts  Exhibition. — The  Poona  Exhibi- 
tion of  Native  Arts  and  Manufactures  is  a  complete  suc- 
cess. 

Is  This  True  ? — A  contemporary  observes  that  "  Sub- 
Engineers  rise  to  the  second  and  first  grades  after  fifteen- 
-and-half  and  nineteen-and-half  years." 

Proposed  Naini  Tal  Railway. — The  surveys  for  this 
project  are  now  well  advanced,  and  have  not  yet  revealed 
any  obstacles  but  such  as  are  common  to  all  hill 
railways. 

BuRRAKUR  Sandstone. — A  consignment  of  this  well 
known  sandstone  was  recently  shipped  from  Calcutta  for 
■the  Synthya  Bridge  on  the  Toungoo-Mandalay  extension, 
Burma  State  Railway. 

A  Famine  Railway  Sanctioned. — It  is  announced 
that  the  sanction  of  the  Secretary  of  State  has  been 
received  for  the  commencement  of  the  Tripetty-Vellupu- 
r»m  famine  line  on  the  Madras  side. 

The  Irrawaddy  Flotilla. — Mr.  James  Oswald,  late 
of  the  Cranstonhill  Foundry,  Glasgow,  has  been  appointed 
Manager  of  the  Irrawaddy  Flotilla  Company's  iron  and 
brass  foundries,  at  Dalla,  near  Rangoon. 

The  Public  Service  Commission  and  P.  W.  D.  Re- 
organization.—The  Official  Papers  published  by  us  in 
last  issue  ai-e  important,  as  they  make  known  for  the  first 
time  the  real  intentions  of  the  Government  of  India  in 
respect  to  the  Public  Works  Staff. 

"  The  Largest  Locomotive  Station  in  the  East." — 
We  are  informed,  with  reference  to  our  paragraph  on  this 
head,  that  Crewe  could  shew  a  greater  record  than  120 
working  engines,  but  that  would  not  pertain  to  a  single 
company,  as  in  the  case  of  the  E.  I.  R. 

Hong-Kong  Peak  Tramway.— We  hear  that  Mr. 
W.  K.  Wylie,  has  been  appointed  Superintendent  of 
the  Tramway  Co.,  in  succession  to  Mr.  Boulton,  who  has 
accepted  an  important  appointment  in  connection  with 
the  Railway  construction  works  in  Formosa. 

Public  Works  in  Singapope. — The  two  principal 
works  at  present  in  progress,  and  carried  out  by  Govern- 
ment funds  in  Singapore,  are  the  new  wall  and  embank, 
ment  at  Teluk  Ayer,  and  the  retaining  wall  and  reclama- 
tion of  the  land  necessary  to  widen  the  Esplanade. 

Earthquake  at  Rangoon. — The  severe  shock  of 
earthquake  that  took  place  at  Rangoon  a  little  after 
1  A.M.  on  the  10th  instant  has  caused  damage  to  several 
Government  buildings.  It  shook  the  gold  vane  off  the 
umbrella  (tee)   that  surmounts  the  Shwe  Dagon  Pagoda. 

Items  from  China. — Disastrous  floods  are  reported 
from  many  parts  of  China.  The  Railway  extension  from 
Tientsin  to  Tungchow,  which  was  sanctioned  in  principle 
has  been  shelved  for  the  present.  The  Tientsin-Kaiping 
Railway  is  already  at  work,  two  trains  running  daily  be- 
tween the  two  terminal  points. 

The  Indian  Mines.— There  has  of  late  been  a  general 
improvement  in  the  mining  share  market,  largely  in- 
creased business  being  naturally  accompanied  by  a  steady 
advance  in  prices.  In  no  department,  however,  has  the 
activity  been  more  continuous,  or  the  rise  in  prices  more 
persistent  than  in  Indian  gold  shares. 

An  Appointment.— It  has  been  definitely  settled  that 
Mr.  F.  B.  Hebbert,  Under-Secretary  to  the  Government 
of  Bengal,  P.  W.  D.  (Railway  Branch),  now  on  deputation 


to  Simla,  will  become  permanent  Assistant  Secretary  to 
the  Government  of  India,  vice  Captain  G.  F.  Wilson, 
R.E.,  proceeding  to  England  on  special  duty. 

Sir  Charles  Elliot's  Tour.— The  programme  of 
the  official  tour  of  the  Public  Works  Minister  during 
October  and  November  includes  Delhi,  Lahore,  Peshawur, 
Rawalpindi,  Sukkur,  Quetta,  Karachi,  Umballa,  and 
Lucknow.  He  will  leave  Simla  on  26th  October  and  arriye 
in  Calcutta  on  26th  November. — Cui  bono  '! 

Burma  P.  W.  D.— Colonel  Gumming,  r.e..  Chief  Engi- 
neer, has  lately  accomplished  his  second  tour  of  inspection 
of  works  in  Upper  Burma.  He  has  already  grasped  the 
requirements  of  the  new  country,  and  with  the  help  of 
Mr.  H.  J.  Richards,  c.E.,  will  soon  be  able  to  render  a 
good  account  of  his  novel  and  difficult  charge. 

The  Madras  Diamond  Fields  Company.— Mr.  Robert 
G.  Orr,  the  Resident  Director,  has  visited  the  working 
at  Wajra  Karur  and  was  pleased  with  the  progress  made 
in  all  respects.  The  boring  gangs  appeared  to  take  an 
intelligent  interest  in  their  work,  and  were  evidently 
under  systematised  control,  and  looked  cheerful,  willing 
workers. 

Railway  Extension  in  Malaysia.— The  Chief 
Engineer  and  staff  of  the  concessionaires  of  the  proposed 
Johore  Railway  are  in  Singapore  ready  to  commence  a 
survey,  but  there  are  difficulties  in  the  way.  These  are 
that  the  actual  construction  of  the  Johore  Railway  must  be 
commenced  within  a  year  from  now,  failing  which  the 
concession  lapses. 

The  Railway  Bill.— Lieutenant-Colonel  Conway 
Gordon,  Director  of  State  Railways,  will  not  now  go  on  hi» 
proposed  trip  to  America,  the  Secretary  of  State  having 
telegraphed  out  his  approval  of  the  Railway  Bill,  and  ad- 
vised a  coming  despatch.  The  legislation  in  this  country 
which  should  follow  its  receipt  could  not  be  proceeded 
with  in  Colonel  Conway-Gordon's  absence. 

The  Past  and  Present:  A  Comparison.— A  cor- 
respondent writes  :— The  late  Sir  Proby  Cautley  had 
nothing  whatever  to  guide  him  but  his  own  genius,  yet 
his  Solani  Aqueduct  has  never  exhibited  a  single  sign 
of  failure,  yet  the  recent  similar  work  on  the  Lower 
Ganges  Canal,  the  Nadrai  Aqueduct,  ignominiously  failed 
a  few  years,  some  four  or  five,  after  completion. 

Public  Works  Accounts.— A  Committee  will  shortly 
assemble  to  examine  generally  into  the  working  of  the 
whole  system  of  Public  Works  accounts  throughout  India. 
Mr.  R.  G.  Macdonald  will  be  President,  and  Colonel 
Harvey,  Punjab,  and  Mr.  R.  A.  Cordner,  Executive  En- 
gineer, N.-W.  P.,  members.  The  Committee  will  be  peri- 
patetic, and  each  Local  Government  will  depute  an  officer 
to  assist  in  the  inquiry  as  province  after  province  is 
visited. 

The  Burma  Forests.— The  forests  in  the  seven 
divisions  of  Upper  Burma  will  add  nearly  14,000  square 
miles  to  the  forest  area  of  the  province,  raising  the 
whole  to  more  than  18,000  square  miles,  an  area  of  a 
like  kind  possessed  by  no  other  province  except  the 
Central  Provinces,  which  has  something  like  20,000 
square  miles  of  forests.  But  while  each  square  mile  of 
forest  land  in  the  Central  Provinces  yields  very  nearly 
£3  per  year,  a  similar  area  in  Lower  Burma  yields  £23-3. 

The  Civil  Engineer  AND  His  Works.— Speaking  of 

Sir  Frederick  Bramwell's  address  a  lay  paper  observes: 

"  We  shall  think  better  and  more  kindly,  as  well  as  more 
justly,  than  some  of  us  are  apt  to  think  of  the  Civil  En- 
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gineer  and  his  works,  if  we  reflect  that '  through  the  ages 
one  increasing  purpose  runs,'  that  all  sincere  effort  tends  to 
advance  that  purpose,  and  that  the  agency  of  the  Civil 
Engineer  is  as  indispensable  as  that  of  the  philosopher,  the 
poet,  the  artist,  or  the  statesman,  in  the  great  and  noble 
work  of  making  humanity  better,  happier,  and  wiser,  as 
the  ages  roll  on." 

The  Bezwada  Extension. — The  remainder  of  the 
line  to  Bezwada,  a  distance  of  45  miles,  will,  it  is  said, 
be  completed  by  January  next,  the  delay  being  in  the 
erection  of  the  Wyra  bridge,  the  most  tedious  piece  of 
workmanship  on  the  section.  One  of  the  chief  features 
about  the  Nizam's  Guaranteed  State  Railway  exten- 
tion  is  the  low  cost  at  which  it  has  been  constructed 
especially  when  the  difficulties  that  have  had  to  be  over- 
come are  taken  into  consideration.  The  ruling  grade  is 
1  in  100,  and,  as  a  rule,  this  fits  the  indulated  surface  of 
the  country  perfectly. 

A  Special  Item  from  the  N.-W.  Frontier. — We 
hear  from  the  Worth- West  Frontier  that  the  Delegates 
from  the  Railway  Conference  spent  three  d«ys  in  trials 
of  the  Westinghouse  and  Automatic  Vacuum  Brakes  on 
the  heavy  grades  near  Quetta.  It  is  scarcely  probable 
that  such  an  important  question  as  the  selection  of  a 
brake  for  India,  will  be  decided  by  a  mere  inspection, 
especially,  as  the  merits  of  the  two  brakes  are  so  evenly 
balanced,  that  it  would  take  at  least  a  six  months'  trial  in 
different  places  to  establish  any  real  superiority  of  either 
for  the  circumstances  of  this  country.  En  route,  the 
Delegates  visited  the  Sukkur  Bridge  and  the  Khojak 
Tunnel. 

More  Telegraph  Grievances. — The  Sub-Assistant 
Superintendents  of  the  Telegraph  Department  are  about 
to  memorialise  the  Director-General  against  the  exclusive 
recruitment  of  Assistant  Superintendents  from  England, 
a  practice  which  shuts  the  Sub-Assistants  out  from  all 
hope  of  rising  to  a  higher  rate  of  pay  than  Rs.  350  a 
month.  The  Telegraph  subordinates  hold  relative  rank 
to  the  upper  subordinates  of  the  Public  Works  Depart- 
ment, but  they  are  very  differently  remunerated.  Sub- 
Engineers  of  the  Public  Works  Department  rise  to 
Rs.  500,  and  are  allowed  to  officiate  for  Assistant  and 
even  Executive  Engineers,  receiving  acting  allowances 
of  Rs.  50  and  Rs.  100  respectively. 

The  Trans-Frontier  Problem. — According  to  the 
Lahore  paper  work  on  the  Railway  in  the  Khojak  Pass 
is  still  being  pushed  on,  and  large  quantities  of  Railway 
material  are  stored  there.  The  Khojak  Tunnel  will,  how- 
ever, not  be  through  much  before  the  1st  January  1890,  if 
then.  The  terminus  on  the  Candahar  side  is  Chaman 
and  beyond  this  point  on  the  foot  of  the  Khojak  no 
surveys  have  been  made.  Our  contemporary  says  : — Sup- 
posing, however,  the  Amir  were  to  ask  us  to  construct  the 
line  to  Candahar  we  could  hardly,  perhaps,  refuse  our 
ally's  request,  as  we  have  material  ready  ;  even  though 
our  Government  has  said,  on  sundry  and  diverse  occasions 
that  it  had  no  intention  of  making  the  line. 

EIncouragement  ok  Local  Manufactures. — The 
Indian  Mirror  observes :  It  is  announced,  for  the  ninety- 
ninth  time,  we  believe,  that  Heads  of  Departments  have 
been  requested  to  use  every  effort  to  obtain  stores  locally 
instead  of  from  England,  provided  that  no  extra  cost  is 
entailed.  We  do  not  know  if  the  wishes  of  the  Govern- 
ment will  bo  respected  by  the  Departments  this  time 
any  better  than  on  previous  occasions.  But  if  a  fresh 
representation  has  to  be  made  to  Heads   of  Departments 


on  the  utilization  and   purchase  of  articles  of  indigenous 
manufacture,    may    we    suggest    that  these  Heads  of  De- 
partments may  be  ordered   to    carry   out   the    wishes   of 
Government,  and  not  requested  as  heretofore  ? 

The  0.  and  R.  Railway. — When  Government  takes 
over  the  Oudh  and  Hohilkhund  Railway  on  the  1st  Janu- 
ary, the  office  of  the  Consulting  Engineer  will  cease  to 
exist,  and  Colonel  Dowden,  R.E.,  will  enter  upon  some  neiff 
appointment,  the  head-quarters  of  which  will  not,  how- 
ever, be  at  Lucknow.  His  two  deputies,  of  course,  will 
also  go  where  duty  calls  them.  One  of  them,  Mr.  Penny, 
has  already  had  his  call,  and  it  is  rather  a  far  cry.  He 
has  to  go  to  Madras,  and  will  be  leaving  almost  immedi- 
ately. Mr.  Burn,  the  Auditor  of  Accounts  of  the  Oudh 
and  Rohilkhuud  Railway,  is  also  under  orders,  and  he 
will  leave  Lucknow  on  being  relieved  by  Mr.  Lightfoot 
from  Lahore.  Major  Sergeant,  as  already  aiaiounced, 
takes  up  the  managership  of  the  line  when  it  passes  to 
the  State. 

The  Survival  of  the  Fittest  ! — A  Resolution 
has  been  issued  by  the  Government  of  India 
insisting  on  the  necessity  of  a  strict  system  of 
selection  for  the  superior  posts  of  the  Public  Works 
Department.  The  principle  has  been  adopted,  (1)  that 
separate  rosters  of  men  selected  or  rejected  for  the 
Superintending  Engineer  class  shall  bo  prepared  and 
maintained  by  local  Governments  and  Administrations  ; 
and  (2)  that  a  further  selection  shall  be  made  by  the 
Government  of  India  from  these  rosters.  This  will 
come  into  force  from  1st  January,  the  principle  of 
selection  being  carried  out  with  utmost  strictness  in  re- 
gard to  promoting  officers  to  the  rank  of  Superintending 
and  Chief  Engineers  and  posts  of  corresponding  rank. 
We  reproduce  the  resolution  elsewhere. 

Proposed  New  Hotel  at  Singapore. — The  idea  of 
improving  and  increasing  the  Hotel  accommodation  in 
Singapore  has  assumed  a  practical  shape.  The  plan  of 
the  new  Hotel  consists  of  three  separate  or  distinct  blocks 
arranged  in  a  quadrangular  form,  the  out-houses  and 
smaller  tenements  forming  the  fourth  side.  The  princi- 
pal block  is  the  centre  one  facing  the  Esplanade  and  sea, 
the  whole  facade  of  which  presents  an  exceedingly  hand- 
some and  imposing  elevation.  The  two  other  blocks  or 
side  wings,  as  they  might  be  termed,  face  Coleman  Street 
and  High  Street  repectively,  and,  with  one  or  two  slight 
exceptions,  are  similar  in  design  to  the  main  block.  The 
design,  which  is  of  the  modern  Italian  style,  is  due  to  the 
ability  and  architectural  skill  of  the  Honorable  Major 
McCallum,  r.e.,  c.m.g.,  the  Colonial  Engineer. 

Trade  Proclivities. — Imitation  is  the  most  sincere 
form  of  flattery,  and  we  congratulate  ourselves  that  we 
find  an  imitator  following  our  lead  in  every  minutia;  of 
detail  in  the  general  "  get  up"  of  our  Journal.  It  has 
dropped  its  figure  head  after  the  observation  of  a  con- 
temporary that  we  were  wise  in  not  adopting  one.  We 
next  find  a  fortnightly  altered  into  a  weekly  with  the 
contents  metamorphosed  both  as  regards  the  number  of 
columns  and  typography  generally,  the  latest  alterations 
being  in  the  matter  of  notes  and  official  notifications 
presented  in  a  form  closely  resembling  the  arrangement 
adopted  by  this  Journal  and  which  forms  one  of  its  special 
features.  But  coming  as  these  do  after  the  announce- 
ment of  impecuniosity  which  had  to  be  relieved  by  a  Go- 
vernment grant-in-aid,  we  hardly  think  that  these  at- 
tempts at  improvement,  or  any  tricks  of  trade  such  as  was 
recently  practised  on  advertisers  in  England  by  a  circular 
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announcing  that  it  contains  more  matter — query:  what 
sort  ? — than  this  Journal,  will  impose  upon  the  Profession. 

The  E.  I.  R.  Collieries. — A  correspondent  writes  : — 
*'  The  letter  published  by  you  in  last  Lssue  relative  to  the 
Assistant  Manager  of  the  E.  I.  R.  Collieries  undertak- 
ing private  work  entailing  long  absences  from  his  legi- 
timate work  gives  one  an  inkling  as  to  why  such  an 
expensive  establishment  is  maintained  at  Giridih,  and 
why  the  staff  has  been  virtually  duplicated  in  late  years. 
It  is  an  open  secret  that  the  Manager  of  the  E.  I.  R- 
Collieries  undertakes  like  jobs  on  his  own  account, 
which  explains  the  raison  d'etre  for  an  "  Assistant."  But 
this  is  not  all.  The  outside  work  done  by  the  Manager 
and  A35istant  Manager  of  the  E.  I.  R.  Collieries  is  such 
that  a  dozen  other  equally  competent  men  in  private  em- 
ploy, or  unemployed,  could  more  conveniently  carry  out, 
and  as  some  of  these  are  always  available,  the  action  of 
the  Agent  in  allowing  the  perpetration  of  an  injustice, 
which  is  a  crying  scandal,  is  reprehensible."  We  are 
disposed  to  agree  with  these  strictures,  and  would  invite 
the  attention  of  the  Board  of  Directors  to  the  matter  in 
the  interests  of  the  Company. 

A  Tempest  in  a  Tea-pot! — The  ire  of  the  Bombay 
Government  has  been  roused  by  no  less  a  person  than 
Mr.  Hewlett,  who  was  for  many  years  Sanitary  Commis- 
sioner of  that  Presidency.  Before  retiring  he  left  Govern- 
ment a  legacy  in  the  shape  of  a  final  report,  and  that 
report  perpetrates  such  a  libel  on  the  P.  W.  D.  as  to 
elicit  a  display  of  anger  on  the  part  of  Government.  The 
Times  of  India  says  : — "  To  libel  the  Public  Works  De- 
partment is,  no  doubt,  a  very  grave  offence,  but  it  is  one 
not  easy  to  commit.  Mr.  Hewlett,  in  the  paragraph  which 
has  rou.sed  the  anger  of  Government,  states  that  sanitary 
engineering  is  a  special  science,  and  perfectl}'  distinct 
from  ordinary  engineering  It  is  not  to  be  acquired  from 
books,  but  requires  to  be  learnt  in  all  its  details,  and 
must  be  seen  and  studied  on  actual  works.***Now  no 
one  can  deny  that  sanitary  engineering  is  a  special 
science,  and  that  officers  of  the  Public  Works  Department 
have  no  opportunities  of  learning  it.  No  one  can  deny 
that  hideous  sanitary  mistakes  have  been  made  in  our 
barracks  and  other  public  buildings." 

Mr.  Henry  Irwin. — The  Simla  Imperial  Circle  is  to 
be  abolished  at  the  end  of  the  present  month.  Its 
Superintending  Officer,  Mr.  Henry  Irwin,  CLE.,  is  trans- 
ferred to  Allahabad,  where  he  undertakes  the  Superintend- 
ing Engineership  of  the  3rd  Circle,  N.-W.  P.  and  Oudh. 
It  is  now  seven-and-a-half  years  since  Mr.  Irwin  came  to 
Simla,  to  build  the  public  offices.  Since  then  he  has  de- 
signed and  superintended  the  bui'din  ■  of  the  Army  Head- 
Quarters,  and  an  adjacent  block  ocsupie  1  by  various 
offices;  f.hj  P.  W.  D.  Secretariat;  the  Post  and  Tele- 
graph 0!fice=i ;  the  Foreign  Office,  and  the  Ripon  Hospital. 
He  supplied  the  Simla  Municipalty  with  the  designs 
of  the  Town  Hall,  and  the  R.  C.  community  with  the 
drawings  of  their  new  Church,  now  in  course  of  erection. 
His  crowning  work  in  Simla  is  the  Viceregal  Lodge,  a 
handsome  stone  building  of  the  Eiizabethian  style, 
which  he  saw  completed  during  the  summer  of  the 
present  year.  He  leaves  Simla,  the  city  he  has  beautified, 
on  the  1st  of  November,  carrying  with  him  the  best 
wishes  of  a  large  circle  of  friends  and  acquaintances. 

Colonel  J.\cob's  Portfolio  of  Working  Drawings 
OF  Indian  Architecture. — The  Jeypore  Durbar  pro- 
poses to  issue  a  collection  of  working  drawings  in,  say,  11 
parts,  viz.: — Part  I. — Copings;  II. — Pillars,  Capsand  bases; 


III, — Carved  Doors;  IV. — Brackets  ;  V. — String  Courses  } 
VI. — Arches  and  Lintels  ;  VII. — Parapets  and  Projecting 
Eaves  ;  VIII.— Balustrades  and  Tracery  ;  IX.— Wall  De- 
coration ;  X. — Wall  Recesses  and  Panels ;  XI. — Cornices 
and  Ceiling  Decorations  ;  each  part  to  be  in  a  separate 
inexpensive  portfolio,  the  sheets  loose,  so  that  any 
plate  could  be  taken  out  to  work  from.  The  draw- 
ings referred  to  are  copies  of  architectural  designs 
selected  from  the  most  celebrated  buildings  in  the 
North- Western  Provinces,  Rajputana  and  the  Punjab' 
and  they  are  of  a  character  and  size  admirably  adapt- 
ed for  schools  of  art,  architects  and  engineer  officers, 
museums,  technical  schools,  artizans,  &c.  The  price  of 
a  complete  set  at  20  plates  a  part  will  be — 11  parts  at  28. 
6d.  a  part — £1-7-6  exclusive  of  carriage;  but  as  there 
will  be  more  than  20  plates  in  some  numbers,  the  price 
may  be  a  little  higher. 

Indo-Burma  and  China  Railway  Connections. — 
The  construction  of  a  line  of  Railway  as  far  as  Bhamo 
offers,  we  believe,  no  special  engineering  difficulties, 
and  although  we  are  well  aware  that  bej'ond  that  to  the 
eastward  the  country  is  mountainous  in  a  high  degree, 
we  are  not  aware  that  competent  engineering  authority 
has  pronounced  these  difficulties  to  be  insuperable.  When, 
moreover,  we  reflect  upon  what  engineering  skill  has 
accomplished  in  Europe,  especially  in  Switzerland,  the 
Austrian  Tyrol,  and  Styi-ia,  we  do  not  believe  that  they 
are  beyond  the  competence  of  men  who  have  spanned 
the  Hooghly,  the  Jumna,  the  Chenab,  and  other  mighty 
rivers,  and  are  now  actively  engaged  in  driving  a  tunnel 
through  the  Amran  Range.  The  question  to  our  un- 
tutored minds  will  probably  turn  out  to  be  one  rather 
of  ways  and  means  than  of  engineering  difficulties,  though 
we  would  by  no  means  be  understood  to  desire  to  mini- 
mise the  latter ;  and,  in  the  former  respect,  we  are  well 
aware  that  the  Government  of  India  is  by  no  means  well 
equipped  to  undertake  such  fresh  liabilities  as  a  guarantee 
upon  a  heavy  outlay  of  Railway  capital  would  entail. 

The  Vacuum  Brake. — Experiments  with  the  Vacuum 
Brake  on  the  Eastern  Bengal  Railway  have  been 
crowned  with  the  most  complete  success.  A  brand 
new  train  was  fitted  up  with  the  brake  throughout, 
under  the  care  of  Mr.  Jamieson,  the  newly  appointed 
Locomotive  Superintendent  of  the  Bengal  State  Rail- 
ways. The  work  was  done  at  Kanchrapara,  and  there 
the  feats  in  question — for  they  were  nothing  short  of 
feats — were  performed.  The  train  was  run  out  to  a  level- 
crossing,  and  was  brought  to  a  standstill  on  the  applica- 
(ion  of  the  brake  in  exactly  five  seconds.  Then  it  was 
run  back  into  the  station  at  full  speed,  when  it  was 
suddenly  stopped  as  if  by  magic.  At  the  time  the  train 
had  got  up  a  speed  of  thirty  miles  an  hour,  and  the  bra.e 
did  its  duty  within  the  ten  .seconds.  A  third  experiment 
was  even  more  interesting.  The  accidental  disconnecting 
of  trains  is  a  frequent  cause  of  disaster.  Such  an  oc- 
currem  e,  however,  is  impossible  with  a  train  fitted  with 
the  Vacuum  Brake  for  the  mechanism  is  automatically 
applied  by  the  mere  act  of  severance.  An  experiment 
of  the  kind  at  Kanchrapara  shewed  that  in  this  respect 
the  break  was  a  complete  safeguard. 

SiND-PisHiN  and  Bolan  Railway.s. — The  Civil  and 
Military  Gazette  offers  the  following  explanation  re- 
lative to  the  Coaching  Tariff  on  our  Frontier  R.ailways  : — 
Hitherto  the  rates  in  force  on  the  Sind-Pishin  and 
Bolan  Railways,  for  both  passengers  and  goods,  have 
been  double   the    ordinary    rates    of    Railways   in   the 
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plains.  The  necessity  for  cbargilig  incteased  rates  is 
crovious.  The  cost  of  the  lines  was  more  than  double 
that  of  recently  constructed  Railways  in  India,  and  the 
expenses  of  Working  them  are  very  heavy,  owing  to  the 
steepness  of  the  gradients  and  the  abnormally  high  ratc^ 
df  labor.  The  experience  of  the  past  12  months  has 
not,  we  believe,  been  such  as  t6  justify  the  expectation 
that  the  receipts  *ill,  for  some  time  to  come,  at  any 
^ate,  exceed  or  even  come  up  to  the  actual  expenses  ;  but 
an  adjustment  of  rates  for  goods  traffic  is  about  to  be 
introduced,  which  should  augment  the  revenue  without 
telling  unduly  on  the  trading  public.  Food  grains,  which 
are  carried  on  all  lines  at  specially  low  rates,  will  be 
charged  as  hitherto  at  double  Indian  Railwaj'  rates  ;  but 
other  goods  traffic  will  be  carried  at  ordinary  rates,  plus 
a  gh^t  terminal  of  two  annas  p^i  maund  pet  50  miles, 
passenger  rates  will  remain  the  same  as  at  present. 

A  SUCJOESTION. — The  following  is  a  proposal  by  Mr. 
Hewlett,  late  Sanitary  Commissioner,  Bombay,  who  is 
a  veritable  enthusiast  in  the  cause  of  Sanitation : — 
"In  my  opinion  Qovernmenb  would  do  well  to  obtain 
from  England  a  trained  sanitary  engineer  who  has  had 
practical  experience  in  works  of  water-supply,  sewerage,, 
taid  drainage  and  in  the  sanitary  construction  of  build- 
ings. There  is  ample  work  for  such  an  ofiBcer,  and  if 
he  came  we  should  not  then  find  tanks  made  at  great 
^pense  which  will  not  hold  water  or  soil-pipes  built 
inside  the  walls  of  buildings,  or  the  other  danger- 
ous mistakes  which  are  now  met  with  in  our  public 
buildings.  But  if  this  appointment  cannot  be  made, 
I  submit  the  time  has  arrived  when  the  officers  of  Public 
Works  Department  should  be  instructed  in  sanitary 
engineering  before  they  come  to  this  country,  and  should 
not  only  have  been  taught  the  theory,  but  have  been  shewn 
on  works  all  the  practical  details  of  sewers,  and  have 
studied  the  true  principles  of  ventilation,  house  connections, 
traps,  &c."  The  worthy  sanitarian  is  rather  "  mixed  "  in 
his  ideas.  He  forgets  that  even  medical  men  have  to  ob- 
tain a  special  qualification  in  "  State  Science  "  before  they 
are  fjuuli/ied  to  pronounce  on  questions  of  public  health. 
We  believe  that  every  Physician  is  not  a  Surgeon,  and 
vice  verad.  In  Medicine  and  Surgery  there  are  speciali- 
ties, and  Engineering  has  its  branches  likewise. 

OuK  Reply  to  Mr.  W.  H.  Johnson's  LEttER.— The 
#ords  quoted  in  the  second  paragraph  of  Mr.  Johnson's  letter 
in  our  issue  of  the  6th  instant  refer  to  the  tmu  appointed 
in  India — not  ncces.sarily  through  the  Indian  Colleges. 
These  men,  or  mo.st  of  them,  were  admitted  to  the  bettor 
pension  rules  under  the  Resolution  of  the  Government  of 
India,  Finance  Department,  No.  449,  dated  18th  April 
1884.  The  sentence  is  .somewhat  involved,  but  that  is 
the  meaning.  Mr.  Johnson  is  correct  in  saying  that  the 
itien  appointed  from  Indian  Colleges  have  none  of 
them  the  better  pension  rules,  though  their  pension 
hiles  Were  improved  when  they  were  admitted  to 
the  new  Unco vcnan ted  Service  pension  rules.  As 
to  the  order  of  1st  April  1876.  'There  was  such  aft 
order  we  are  sure,  but  in  whdt  form  it  was  issued  we 
cannot  say.  We  have  been  endeavouring  to  procure  A 
copy  which,  when  obtained,  shall  be  published  as  desired' 
To  the  best  of  our  recollection  it  laid  down  certain  dis- 
tinctions in  the  leave  rules  of  men  appointed  from  the 
Indian  Colleges,  and  legislated  with  retrospective  effect 
with  regard  to  the  men  Who  had  joined  the  service  frofA 
that  source  b&tweeil  1872  and   1876,   and   vrAa  the   first 


ptibHc  announcement  drawing  any  distinction  between 
the  Engineers  appointed  from  Indian  Colleges  and  others. 
The  Gazettes  of  1876  would  probably  contain  the  Resolu- 
tion, but  we  have  none  of  that  year  by  us  for  reference.     ' 

The  Bombay  P.  W.  D. — A  Resolntidh  of  the  Government 

of  Bombay  notifies  that  the  appointment  of  Secretary  to 
Government,  in  the  Public  Works  Department,  which 
has  hitherto  been  held  by  the  senior  Chief  Engineer,  shatt 
in  future  be  separated.  So  that  the  Chief  Engineers  and 
professional  advisers  of  Government  shall  be  relieved  of 
purely  administrative  noh-professional  duties  and  kept  in 
direct  touch  with  the  engineering  operations  in  the  divi- 
sions to  which  they  severally  belong.  In  all  professional 
matters  the  Chief  and  Superintending  Engineers  Will 
advise  Government  on  what  concerns  their  respective 
divisions,  and  will  not  be  under  the  criticism  or  the  rul6 
of  the  departmelital  Secretary,  who  will  ordinarily  be  tliew 
junioi*.  The  Secretary  will  be  selected  from  the  Engineer- 
ing Establi-shment  list,  administrative  qualifications  being 
chiefly  looked  to.  A  Joint  or  Under-Secretary  will  be 
selected  in  the  same  way,  and  it  is  intended  that  either 
the  Secretary  or  the  Joint  Secretary  shall  have  expeti- 
ence  in  questions  of  irrigation  administration.  The  Re- 
sohition  is  produced  in  extenso  elsewhere.  The  general 
result  of  the  amalgamation  and  of  the  other  changes 
effected  will,  it  is  supposed,  bean  economy  of  two  lakhs  a 
year.  The  proposal  emanated  from  the  Bombay  Govern- 
ment .some  eighteen  months  since,  and  has  received  the 
approval  of  the  Government  of  India.  Sir  Theodore  Hope 
and  Sir  Charles  Elliot  were  alike  consulted  in  regard  to 
the  scheme,  but  what  their  opinions  were  we  are  not 
awate.  Aft  attempt  is  made  to  shirk  responsibility  for 
the  rtleasure  by  declaring  that  in  its  remote  origin  the 
reorganisation  now  effected  dates  back  to  the  time  of  Sir 
Bartle  Frere  !  ! 

"  Eminently  Satlsfactory." — The  statement  of  Finan- 
cial Statistics  of  State  Railways  for  the  yearlNS7,  published 
in  the  Gazette  of  India,  of  6th  October,  is  an  interestiftg 
study  to  those  who  watch  the  development  of  Railway 
communications  in  this  country.  It  appears  that  the 
total  amount  expended  by  the  State  on  its  Railways  (e*- 
clusive  of  the  guaranteed  linos)  has  been  close  on  7S 
million^  sterling.  This  is  about  equal  to  the  earnings 
last  year  of  all  the  Railways  in  the  United  Kingdom.  The 
actual  position  of  the  Irtdian  Government  with  regard  to 
State  lines  now  appears  to  be  as  follows :  The  net 
receipts  (i.e.,  the  amount  by  which  the  gross  receipts 
exceed  the  working,  expenses)  from  the  comniencemeHt 
of  operations  to  end  of  18i'S'7,  amount  to  nearly  13  mil- 
lions, while  the  interest  and  other  charges  are  nearly  28| 
irlillions.  The  net  chnrgo  to  the  State  is,  therefore,  15J 
millions,  all  of  which,  except  three  millions,  has  been  in- 
curred oh  the  North-Western  Railway,  including 
frontier  lines.  As  there  were  694  miles  of  lines  under 
construction  at  the  end  of  the  year,  and  upwards  uf  1,000 
miles  had  been  brought  into  operation  during  the  year, 
it  follows  that  a  large  amount  of  capital  had  been  ex- 
pended on  which  no  return  could  be  hoped  for  at  present, 
aS  nevVly  opened  lines  do  not  as  a  rule  pay  even  their 
\Vorking  expenses  for  the  first  year  or  two.  Taking  this 
into  consideration,  it  may  be  concluded  that  the  present 
position  of  the  State  Railways  is  eminently  satisfactory, 
and  it  is  not  too  much  to  anticipate  that  in  three  or  four 
years'  time  all  interest  charges  will  be  cleared  off,  except 
those  of  the  N.-W.  Railway,  which  will  be  dealt  with 
spediitly  later  on. 
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Olurunt  itctos 


The  Manora  breakwater  light  has  been  placed  in  position. 


The     Sinthay     Bridge  T.-M. 
washed  away  by  heavy  floods. 


Extension,    Burmah,     liad    been 


Mr.  Edwakd  Henry  Wallich  is  appointed  to  be  First  Assist- 
ant Engineer  in  the  Larut  District  of  Perak. 

Mr.  D.  Morris,  Executive  Engineer,  North-Western  Railway, 
is  to  be  placed  in  charge  of  the  Dandote  and  Khost  coal  opera- 
tions. 

The  prospects  of  the  Bombay  Victoria  Technical  Institute  are 
brightening.  Already  some  two  hundred  and  forty  boys  are  at 
Work. 

On  return  from  privilege  leave.  Captain  J.  A.  Tanner,  D.  S.  O., 
Royal  Engineers,  is  posted  to  the  Umballa  Division  Military 
Works. 

The  project  of  constructing  a  steam  tramway  to  facilitate 
Forest  operations  in  Coorg  is  once  more  engaging  the  attention 
of  the  authorities. 

Mr.  H.  Caldicott,  District  Engineer  of  Galle,  proceeds  to  the 
Straits  early  next  month,  having  been  appointed  Superintendent 
of  Works  at  Sungei  Ujong. 

Mr.  Walton  will  become  Superintendent  of  Way  and  Works 
of  the  Oudh  and  Rohilkhund  Bailway  when  the  line  is  taken 
over  by  Government  on  1st  January. 

Mr.  Croudacb,  Superintendent  of  Way  and  Works,  North- 
western Railway,  Sind  Section,  has  been  appointed  to  Mr.  H. 
Bell's  Survey  of  the  Delhi-Kotri  line. 

The  Ahmedabad  Municipality  has  applied  to  Government  for 
a  loan  of  Rs.  1,50,000  under  the  provisions  of  the  Local  Autho- 
rities Loan  Act,  1879,  for  drainage  purposes. 

Therr  is  a  movement  on  foot  for  the  purpose  of  enabling 
Calcutta  to  follow  the  example  of  the  other  Presidency  towns, 
and  have  a  Fine  Art  Exhibition  of  her  own. 

Colonel  Conway  Gordon,  Director-General  of  Railways,  has 
"iven  up  his  leave  Honie,  as  his  presence  is  required  in  this 
country   to  settle   some  questions  in    connection    with  Railway 

Administration. 

i 

As  a  consequence  of  the  short  fall  of  rain  in  the  Nizam's  Domi- 
nions, famine  lias  made  its  appearance  in  some  of  the  districts, 
and  it  is  ajiprehended  it  will  soon  reach  Hyderabad  itself,  where 
prices  have  alreidy  gone  up  considerably. 

There  is  every  probability  that  the  construction  of  the  Dooar 
Tramway  will  be  shortly  put  in  hand.  The  papers  regarding  it 
are  now  before  the  Bengal  Goverament  for  final  orders,  and  it  is 
probable  that  work  may  be  commenced  this  cold  season. 

Mr.  J  W.  Wright,  Superintending  Engineer,  2nd  Circle. 
Punjab,  proceedn  shortly  on  leave,  Mr.  E.  E.  Oliver  oflnciating, 
Mr.  Hilton,  Provincial  PIxecutive  Engineer,  Lahore,  will  probably 
take  u|)  the  Under-Secretaiy.ship,  P.  W.  D.,  during  Mr.  Oliver's 
absence. 

Sir  Henry  Morland  h^is  served  a  notice  claiming  a  lakh  of 
rupees  com|ensatioii  from  the  G.  T.  P.  Railway  for  injuries  n  ceived 
in  the  carriage  accident  outside  the  terminus,  and  ten  thou.sand 
rupees  in  compensation  for  the  injuries  received  by  Lady  Morland 
nn  the  same  occasion. 

A  Skating  Rink  on  a  scale  far  exceeding  anything  known  in 
India  is  now  in  course  of  construction  on  the  maidan  opposite 
the  Indian  Mu.s»-iim  at  Calcutta.  The  cost  of  the  work  has  been 
roughly  estimated  at  £3,000,  and  it  is  being  carried  out  at  present 
by  Messis.  Ahmuty  and  ('ompany. 

The    Board    of    Directors    of    the    Indian    Midland    Railway 
'  Company  ha\  e  elected  Mr.  T.  R.     Watt   (the  Managing  Diiector) 
Chairman  of  the  Company,  in  succession  to  Colonel  James  Holland, 
who  has  retired  owing  to  his  advanced  age,  he  having  been  Chair- 
man from  the  formation  of  the  Company. 


Colonel  Pbmberton  leaves  Simla  on  9th  November  and  renchea 
Calcutta  on  the  12th.  C^olonel  Sanford,  Inspector-General  of 
Military  Works,  will  accompany  General  Chesney  to  Quettd, 
Karachi  and  Bonib:iy,  and  then  join  the  Commander-in-Chief  for 
his  tour  in  the  Peshawar  District  and  Rawal   Pindi  Division. 

The  Railway  Conference  delegates  arriveil  at  Lahore  on  the  10th 
instant  by  special  train  from  Quetta.  The  trials  of  the  rival 
brakes — the  Westinghouse  and  Vacuum — were  carried  on  in  their 
presence  on  the  steep  gradients  of  the  Sind-Pishin  line,  and  they 
expressed  themselves  as  most  pleased  with  the  working  of  both 
brakes. 

PdbLic  works  of  utility  were  carried  out  last  year  in  the  North- 
west Provinces  and  Oudh  by  private  individuals  at  their  own 
expense  to  the  value  of  Rs.  1,85,250.  The  largest  individual  sums 
spent  were  about  Rs.  30,000  by  the  Kapurthala  Raj,  Rs.  15,000 
by  Abdullah  of  Mehwa  at  Allaliabad,  Rs.  10,000  by  Pandit  Badri 
Dat  Joshi  at  Kumaon. 


JCctteria  to  the  Cbitor. 


The  Editor  desires  it  to  he  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  hy  correspondents.] 


BEES  IN   TIMBER. 

Sir,— With  reference  to  X.'s  inquiry  in  your  issue  of  the  6th 
instant  we  write  to  say  that  we  can  supply  Jeyes'  Wood  Preserver 
which  will  preserve  the  wood,  and  keep  it  from  the  attacks  of 
bees  and  white  ants. 

Geo.  Gahaoan  &  Co. 

Bombay  ;  October  10. 


RAILWAY  BRAKES. 


Sir, — With  reference  to  "  M.  I.  M.  E  's  "  letter  in  your  issue  of 
6th  October,  I  believe  the  following  continuous  brakes  are  in  use, 
but  cannot  say  that  the  list  is  complete  : — 

B.  B  and  C.  I.  Co. — Simple  Vacuum. 

E.  B.  R.  and  G.  I.  P.-  Auton]atic  Vacuum. 

S  M.  Ry. — Westinghouse 

And  a  few  sets  of  both  Westinghouse  and  Automatic  Vacuum 
on  the  Sind-Pishin  Railway. 

.     October  10,  1888. 

F.  E.  R. 


AN  ENQUIRY. 


Sir, — Can  any  of  your  numerous  readers  inform  through  your 
columns  if  there  are  any  titles  or  marks  of  distinctions  for  the 
European  or  Native  Christian  subordinates  of  the  P.  W.  J). 
similar  to  "  Row  Bhadur,"  '■  Row  Saeb,"  "  Khan  Bahadur,"  Ac., 
which  are  to  be  given,  on  recommendation  by  the  Executive  Engi- 
neers, to  the  Native  subordinates  of  the  Department  above  the 
grade  of  Overseer,  according  to  the  Government  Resohition 
ciriulated  few  years  back  ?  If  there  is  none,  it  seems  a  piece  of 
injustice,  the  cause  of  which  is  not  understood,  anii  the  result  will 
naturally  be  disheartening  to  the  exempted. 

R. 


THE  PERIYAR  PROJECT. 


Sir, — -I  see  in  page  247  a  notice  under  the  head  of  "  Notes  and 
Comments  'of  No.  13  of  Vol.  IV.  of  the  29th  September  1888, 
wherein  the  works  of  the  Periyar  Project  are  reviewed.  PleaJse 
note  that  all  the  works  therein  mentioned,  viz.,  the  escape  and  the 
dam,  and  all  the  buildings,  including  office,  Ac,  are  all  Mr.  R.  P. 
Roy's  works  for  both  July  and  August,  with  the  exception  of  the 
escape,  which  since  September  last  was  given  to  Mr.  Sheppard,  an- 
other contractor,  and  a  very  energetic  executive  agent  too.  Mr.  Roy 
still  has  the  main  dam,  the  office,  and  eighteen  other  build  ngs  ; 
besic)es  tree  fellingand  boat  making,  also  lime,  &c.,  supply  business, 
and  he  has  taken  the  Muliya-Panjam  sand  collection  works.  The 
difficulties  that  these  contractors  have  to  contend  with  cannot  be 
over  estimated  All  the  buildings  are  about  finished,  and  the 
office  and  store,  along  with  some  other  buildings,  will  be  ready 
and  occupied  by  1st  November  next.  A  tram  line  is  being  laid 
from  the  foot  of  the  ghat  road  to  Tekadi.  ' 

Ete-Witnesb. 
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EQUALITY  AND  FRATERNITY. 

Sir,— In  reply  to  the  letter  of  "  Viator"  under  this  heading  in 
yonr  issue  of  6th  October,  I  can  assure  him,  and  others  similarly 
situated,  that  it  is  a  subject  of  regret  to  the  C.  E.  Defence 
Coumiittee  that  so  many  men  remain  under  a  false  impression 
respecting  the  actions  and  ideas  of  the  Committee  regarding  the 
men  from  Indian  CoUegea  It  would  intrude  too  much  on  your 
8]>aoe  to  give  full  jiarticuTars  of  all  that  has  been  done  in  this 
connection,  but  the  following  short  extracts  from  documents  pub- 
lished by  the  C.  E.  Defence  Committee  will  shew  tliat  the  subject 
is  not  neglecte<l,  and  that  the  fault  of  the  misapprehension  rests 
rather  with  tht>  men  themselves,  who  will  not  take  the  trouble  to 
read  up  the  subject,  than  with  the  Committee,  who  do  all  they 
din  to  keep  everylxidv  infornie<l. 

No.  IS  P.  W.,  dateti"22nd  March  1883,  from  the  Secretary  of  State, 
to  the  Government  of  India,  para.  15  :— "  The  new  scale  ofpetuiona 
vrith  thfte  additions  will  in  future  be  applicable  to  all  the  European 
Civil  Engineers  of  the  Superior  Etu/ineeritig  Branch  of  the  P.  W.  D." 
r  Extract  from  a  letter  bv  Mr.  Carbutt,  M.P.,  to  the  Secretary 
of  Sute,  date<l  I3th  June  \HSb  :—"  Pensioiu  *  *  *  For  I 
notice  an  attempt  is  made  to  minimise  the  concession  made  by 
you,  and  to  confine  it*  application  to  certain  classes  of  European 
Ciri'  Engineers  otdy.  This  is  most  unfortunate,  for  it  is  an  at- 
tempt to  draw  a  line  betioemi,  and  to  cause  jealousy  among,  the 
large  body  of  Civil  Engineers  in  the  Department  where  none  at 
present  ejrists." 

Extract  from  a  letter,  dated  21st  January  1886,  from  Mr.  Carbutt, 
M.P.,  to  the  Secretary  of  State :— "  May  I  then  ask  if  your  Lordship 
will  favor  me  by  looking  personally  into  the  question ;  when  I  feel  sure 
you' will  decide  in  accordance  with  the  decision  of  your  predecessors, 
that  in  future  there  shall  exist  in  India  perfect  equalitu  of  treatment 
among  all  membtrrs  of  the  Department,  both  Civil  and  Military." 

I  trust  th"  above  extracts  will  convince  the  doubtful,  that 
the  C  E.  Committee  insist  quite  as  much  on  equality  among  them- 
selves as  with  the  R.  E's.,  and  that  they  have  actually  obtained  the 
conces-sion  from  the  Secretary  of  State,  but  that  it  is  still  withheld 
by  the  Government  of  India  alone. 

So  long  as  all  do  not  join,  the  Government  of  India  may  affect 
to  consider  the  agitation  as  duo  only  to  a  few  grumblers,  lait  they 
cannot  afford  to  disregard  the  unanimous  cry  of  a  whole  Depart- 
ment ;   "  Ful61  your  rejieated  promises." 

Stanley  Engineer, 


P.  W.  D.  RE-ORGANIZATION. 

Sir,— Under  the  scheme  for  separate  Imperial  and  Provincial 
Establishments  of  Public  Works  prepared  with  reference  to  pro- 
pos.ils  by  the  Public  Service  Commission,  the  proposals  are  to  form 
two  separate  Establishments— the  Imperial,  recruited  from 
Cooper's  Hill  and  the  Royal  Engineers  ;  and  the  Provincial, 
recruite<i  in  India. 

The  Government  of  India  ask  : — 

l,<._What,  looking  into  the  far  future,  is  to  be  the  respective 
strength  of  each  Establishment? 

ind. — What  are  the  rates  of  pay  and  promotion  for  the 
Provincial  Establishment  to  be  ? 

3rc/.— Are  the  superior  appointments  to  be  made  on  one  scale 
of  pay  and  open  by  selection  to  Imperial  and  Provincial  men 
alike  ? 

4M.— In  distributing  the  present  Establishment  how  is  tlie 
line  to  be  drawn  between  Imperial  and  Provincial,  &c  ? 

5tA.— Looking  at  the  smallness  of  numbers  in  each  Service,  is 
it  possible  to  work  them  separately  and  independently  ? 

It  appears  to  be  wrong  to  have  two  regular  services,  one  inferior 
to  the  other. 

Tliere  should  be  one  regular  Service  of  the  strength 
required  recruited  from  Royal  Engineers  and  Cooper's  Hill, 
and  as  regards  any  other  Engineers  required,  they  should 
be  obtained  from  the  open  market,  being  paid  according  to 
their  qualifications  and  the  importance  of  the  posts  tliey  might  be 
required  to  fill.  Engaiiements  might  be  ma<le  for  3  or5  year.s,  to 
be  renewei  or  not  as  the  parties  to  the  contract  might  be  willing. 
No  [x^imions  should  be  given,  but  the  pay  should  be  so  adjusted 
that  10  percent,  might  be  deducted  monthly  to  be  given  to  the 
officer  at  the  expiration  of  his  agreement  if  his  services  were 
disiwnsed  with  This  deferred  pay  would  also  be  a  guarantee 
fund  to  indemnify  fJovernment  from  loss  owing  to  fraud  on  the 
part  of  the  officer  concerned. 

Tlien  as  rega-ds  the  Ist  question  of  the  Government  of  India, 
it  would  only  be  necessary  to  settle  the  strength  of  the  Imperial 
Service,  leaving  each  Local  Administration  to  fill  up  its  other 
vacancies  by  temporary  engagements,  with  perhaps  a  slight  exien- 
sioD  of  its  superior  subordinate  service. 

As  regards  the  2nd  question  concerning  pay  and  promotion, 
it  might  he  arlvisable  to  make  some  alterations  in  the  present  pay 
of  the  Department  in  the  Superintending  Engineer  grades.  For 
instance,  the  difference  of  responsibility  between  Superintending 
and  Executive  Engineers  should  be  more  emphasised,  as  also  the 
step  from  Superintending  Engineer  to  Chief  Engineer. 


Ks. 

3rd  class 

..    1,250 

2nd     „ 

..  1,469 

1st      „ 

..  1,650 

3rd     „ 

..  2,000 

2nd    „ 

..   2,250 

Ist      „ 

..  2,500 

This  should  be — 
Superintending  Engineer 

Chief  Engineer 


As  regards  the  pay  of  men  temporarily  engaged,  it  would 
depend  entirely  on  the  importance  of  the  work  for  which  they  are 
engaged,  and  the  rate  at  which  they  could  be  obtained,  so  each 
Local  Administration  would  settle  this  question  for  themselves, 
getting  the   best  men  they  could. 

On  the  4th  question  relating  to  the  re-organization  of  the  present 
Department  on  the  proposed  lines,  discussion  is  deferred. 

The  5th  question,  if  this  proposal  were  adopted,  need  not  Ije 
answered. 

It  would  be  a  very  great  mistake  to  create  a  Provincial  Branch 
slightly  inferior  to  the  Imperial,  as  they  would  be  certain  to  be 
dissatisfied,  and  in  time  as  their  numbers  increased  would  claijii 
the  same  privileges  as  the  superior  branch,  and,  if  doing  the  same 
work,  rightly  so. 

In  obtaining  men  from  the  open  market  on  terminable  agree- 
ments, they  would  naturally  do  their  best,  as  their  prospects  would 
depend  on  their  work.  The  best  men  would  come  to  the  front 
and  have  their  agreements  renewed  at  a  high  rate. 

Any  men  of  exceptional  merit  that  a  Local  Administration 
might  wish  to  I'etain  as  a  Superintending  Engineers  might,  on  the 
sanction  of  the  Imperial  Government,  be  appointed  on  the  same 
standing  as  the  Imperial  list,  only  witliout  any  pension  except  the 
special  pension  after  3  years  in  the  grade  of  Superintending  or 
Chief  Engineer. 

If  this  principle  of  having  one  regular  Service  sufficient  for 
ordinary  requirements  and  meeting  extraordinaiy  calls  by  en- 
gaging men  for  certain  works  and  short  terms  had  been  in  force 
years  ago,  the  Government  would  not  have  been  in  the  present 
difficulty. 

The  great  problem  now  is  how  to  reduce  the  overgrown 
Department  without  injustice  to  the  present  incumbents. 


October  13,  1888. 


G.  E.  M. 


BANGALORE  WATER-SUPPLY, 

Sir, — Some  time  ago  you  published  from  a  correspondent 
some  criticisms  on  ray  project  for  the  water-supply  of  this  station, 
in  which  it  was  attempted  to  shew  I  was  hopelessly  wrong  as  to 
the  catchment  area  of  the  Hebbal  tank  basin,  and  the  probable 
run-off  in  Mysore.  I  had  surveyed  and  ]irepared  a  jjlan  of  the 
former,  but  as  regards  the  latter  very  considerable  doubts  existed. 
The  late  Captain  Romilly,  R.E.,  had  declared  there  were  no  data 
in  existence  from  which  even  an  approximate  idea  of  this  could 
be  formed,  so  I  used  Molesworth's  data,  modifying  these  to  suit 
the  character  of  a  season's  rainfall,  and  found  that  by  so  doing 
I  agreed  very  well  with  the  results  recorded  by  Mr.  Binnie  at 
Nagpore  :  at  the  same  time  my  own  opinion  was  that  in  such 
a  basin  as  Hebbal,  consisting  largely  of  steep  "  moorland,"  a  very 
much  larger  quantity  of  water  does  run  off  in  seasons  of  lieavy  or 
flood  rainfall,  quite  as  much  as  English  Engineers  have  recorded, 
viz.,  from  '6  to  '8  of  the  total  fall  for  such  years. 

I  now  send  you  a  few  details  of  what  has  actually  occurred  here. 
The  season  has  been  a  very  unfavorable  one  for  tank  filling,  and 
on  the  13th  September  last  Hebbal  tank  was  4|  below  full  tank 
level,  when  the  rains  commenced,  and  by  the  25th  the  tank  was 
quite  full,  and  began  to  surplus,  and  this  it  has  continued  to  do  up 
to  this  date,  not  heavily,  only  about  6  inches  at  the  most  passing 
over  a  weir  60  feet  in  length.  The  rains  have  been  very  moderate 
and  partial,  only  4'81  having  been  registered  between  the 
13th  and  .30th  of  September  last,  yet  the  surplus  has  flowed 
continuously  from  the  26th  idem. 

The  Hebbal  basin  I  have  said  contains  about  14  square  miles, 
and  I  allowed  4  square  miles  as  sufficient  in  seasons  of  heavy 
rainfall  to  fill  the  small  cattle  coontahs  above  the  principal 
tank,  which  I  iiro|)osed  to  enlarge  and  improve  for  the  use  of  this 
large  station  and  all  its  population.  From  what  has  already  taken 
place  in  this  catchment  area,  in  such  an  unfavorable  season  as 
this,  it  is  quite  apparent  I  had  formed  a  correct  idea  of  its  capa- 
bilities to  yield  a  sufficient  supjdy  of  water,  if  pro])erly  stored,  for 
all  purposes,  and  during  the  hugest  droughts,  and  I  was  led  to 
state  this  from  my  long  experience  of  some  taluqs  adjoining  the 
Mysore  territory  in  which  there  are  numerous  tanks,  having  luuch 
the  same  kind  of  catchment  basins,  and  which  had  been  all  im- 
proved successfully  on  the  data  used  at  Home. 

I  trust,  therefore,  you  will  be  good  enough  to  publish  this  letter 
in  an  early  issue  of  your  valuable  journal,  as  it  contains  sitnple  facts, 
which  any  one  can  test,  and  vindicates  the  opinion  I  have  all 
along  maintained  that  this  station  can  be  well  and  economically 
supplied  with  water  from  Hebbal  by  a  very  simple  project. 


Thbo.  F.  Fischer,  General,  r.e. 


Bamoalore  ;  October  3. 
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IRRIGATION  IN  THE  PUNJAB. 

I. 

Sir,— The  Irrigation  Revenue  Report  of  the  Punjab  for  1886- 
87  is  a  very  interesting  document,  as  it  proves  conclusively  that 
canals  constructed  in  that  Province  with  the  latest  and  most 
modern  improvements  will  repay  the  cost  of  construction,  in- 
cluding interest  on  capital,  in  a  period  of,  at  the  very  utmost, 
thirty-five  to  forty  years.  Thus  the  Bari  Doab  Canal,  which 
had  cost  up  to  the  close  of  the  year  under  review  no  less  a  sum 
than  Rs.  1,61,36,024,  had  an  outstanding  debit  against  it  at 
the  above  period  (the  end  of  1886-87)  of  Es.  40,56,851,  which, 
at  the  present  rate  of  progress,  the  Chief  Engineer  confidently 
asserts  will  be  cleared  off  in  six  years,  that  is,  by  the  close  of 
1893  ;  and  as  this  Canal  was  opened  for  irrigation  in  1859,  this 
would  make  the  period  in  which  a  perfectly  new  and  well 
constructed  canal  will  repay  the  capital  and  interest  expended 
on  it  in  thirty-five  years,  or,  to  be  pefectly  safe,  in  forty  years. 

To  take  the  canals  as  they  stand  in  the  Report,  however, 
the  first  is  the  Western  Jumna  Canal,  the  capital  expenditure  on 
which  at  the  close  of  1886-87  amounted  to  Es  1,05,84,893, 
and  the  profits  to  Rs.  3,72,948,  being  3'52  per  cent,  on  the  capital  ; 
but  as  the  interest  on  capital  amounted  to  Rs.  3,97,392  there  was 
an  apparent  loss  of  Rs.  24,444,  but  this  loss  is  more  apparent  than 
real,  for,  notwithstanding  this  apparent  loss,  this  Canal  has  still  a 
credit  balance  to  its  name  amounting  to  Rs.  2,78,66,104,  that  is,  the 
old  Western  Jumna  Canal  had  repaid  the  British  Government 
about  Rs.  3,84,50,997  over  and  above  the  expenditure  incurred  by 
the  late  Sir.  William  Baker,  r.e.,  in  his  remodelling  the  old  native 
canal  in  about  the  years  1823 — 30,  in  which  latter  year  the  Eastern 
Jumna  Canal  was  re- opened  by  that  Prince  of  Canal  Engineers, 
the  late  Sir  Proby  Cautley,  at  which  period  Sir  W.  Baker  was 
"  Superintendent   of  Canals   West  of   the  Jumna.  " 

The  present  Western  Jumna  Canal  has  been  almost  entirely 
reconstructed  ;  this  reconstruction  having  been,  it  is  believed,  ini- 
tiated and  partially  carried  out  under  Colonel  A.  M.  Brandreth,  r.e., 
the  present  talented  Principal  of  the  Thomason  College,  Roorkee. 
This  Canal  repaid  25  per  cent,  on  capital  prior  to  reconstruction, 
as  the  Eastern  Jumna  Canal  probably  does  at  present.  With  these 
results  before  him,  the  Chief  Engineer  may  well  add  that  the 
"  Punjab  presents  an  unrivalled  field  for  irrigation  projects." 
The  reconstruction  of  this  Canal  was  manifestly  very  carefully 
designed.  This  is  established  by  tlie  very  insignificant  ratio  of 
Lift  to  Flow  irrigation,  which  in  1882-83  was  Flow  932,  Lift  6-8, 
and  in  1 886-87  Flow  was  precisely  similar,  while  in  1884-85  Flow 
was  94'8,  Lift  5'2,  and  in  the  following  year,  1885-86  Flow  was 
94'4,  Lift  5-6.  This  is  the  very  highest  test  of  the  abilities  of  a 
canal  officer  in  diminishing  Lift  irrigation,  which  pays  only  half 
rate  to  Government.  These  ratios  of  Flow  and  Lift  irrigation 
are,  it  is  confidently  believed,  the  most  favorable  in  India. 
The  estimated  value  of  the  crops  irrigated  during  1886-87  by 
the  Western  Jumna  Canal  amounted  to  Rs.  1,16,78,994,  the  pre- 
vious year's  estimate  having  been  Rs  80,80,115,  being  an  increase 
of  Rs.  35,98,879.  The  length  of  canals  open  during  the  year  was 
370  miles,  and  when  the  new  Sirsa  Branch  has  been  completed,  the 
foregoing  figures  will  be  greatly  increased. 

Bari    Doab    Canals. — The  capital  expenditure     on 

this    system    of    canals  amounted  at    the  close  Rs. 

of  1886-87  to  ..                  ...                  ...  1,61,36,024 

While  the  working  expenses  amounted   to                ...  5,91,230 

Interest  on  capital  ...                 ...                 ...  6,19,036 


Actual  realized,  1886-87  .. 
Estimated,  miscellaneous 

More  than  estimate 

Actual  working  expenses 
Original  estimate 

More  than  estimate 


1,15,370  Bn. 

81,000    „ 


and  interest    charges 


34,370 

12,10,266 
2,00,000 


Estimated  return  on  capital 
Actual  realized,  1886-87... 

Estimated  area  for  irrigation 
Actually  irrigated,  1886-87 

Less  than  estimate 

Estimated  duty  per  cubic  foot 
Actual  realized,  1885-86,  highest 


10,10,266    „ 

27*5  per  cent 

4-25 

6,54,000  acfM. 
4,05,152        „ 


2,48,848 


Less  than  estimate 

Estimated  lengths  of  canal, 

Mooltan    ... 
Kussoor  Branch 
Lahore         „ 
Sobraon       „ 


Being  a  total  length  of  canals 
Actually  constructed     ... 

Remaining  to  complete 


218 
199 

19 


main  line,    towards 


247  miles. 

84 

74 

61 

» 

466 

354 

112 


12,10,266 
Income  during  the  year  ...  ...  ...       18,96,345 

being  a  return  of  4"25  per  cent,  on  capital  expenditure,  and  as  there 
was  at  the  close  of  the  year  an  outstanding  debit  against  this 
Canal  of  Es.  40,56,851,  the  whole  of  this  will  probably  be  cleared 
oflF  by  the  close  of  1893,  as  confidently  predicted  by  the  Chief 
Engineer. 

The  proportion  of  Lift  to  Flow  irrigation  is  much  higher 
on  this  Canal  than  on  the  Western  Jumna,  having  been  in  18h:^-83 
Flow  89-10,  Lift  10-90,  and  in  1886-87  Flow  88-85,  Lift 
11-15.  Every  effort  should  be  made  to  diminish  Lift 
irrigation,  which,  as  previously  stated,  is  a  serious  loss  to  Govern- 
ment. 

The  estimated  value  of  produce  irrigated  by  the  Bari  Doab 
system  of  canals  in  the  year  amounted  to  Rs.  1,22,93,174,  being 
an  apparent  decrease  of  Rs.  30,22,544,  but,  as  previously 
explained,  this  apparent  decrease  is  owing  to  a  favorable  rainfall 
and  is,  therefore,  no  real  criterion  of  the  benefits  conferred  by 
Canal  irrigation. 

As  the  original  estimate  of  the  Bari  Doab  canal  is  before 
me,  it  is  exceedingly  interesting  to  compare  the  results  actually 
attained  after  28  years'  working ;  these  are  as  follows  : — 


Capital  expenditure  up  to  close  of  1886-87 
Estimated  expenditure  ... 

Being  an  excess  of 

Estimated  water-rate 
Actual  realizations,  1886-87 


Less  than  original  estimate 


1,61,36,024  Rs. 

52,76,972  „ 

1,08,59,052  „ 

15,80,500  „ 

11,76,007  „ 


4,04,493 


From  the  foregoing  it  will  be  seen  that  the  original  estimated 
capital  expenditure  was  more  than  trebled,  whereas  the  receipts 
from  miscellaneous  sources  have  been  considerably  greater 
than  originally  estimated.  The  working  expenses  in  original 
estimate  apparently  did  not  provide  for  interest  charges,  al  in 
those  days  the  allotments  for  all  public  works,  canals  included 
were  provided  from  surplus  revenue,  hence  the  omission. 

Although  the  discrepancies  between  actual  results  and  the  origi- 
nal estimate  for  this  Canal  may  appear  great,  yet  the  original 
estimate  wasmost  carefully  prepared  by  the  late  Colonel  Dyas,  r.i;. 
and  carefully  scrutinized  by  Lord  Napier  of  Magdala,  then  Chief 
Engneer,  Punjab.  Still  there  was  very  inadequate  data  to  base  an 
estimate  on,  especially  for  a  new  country  as  the  Punjab  then 
was. 

The  only  irrigation  works  then  in  operation  were  the  Eastern 
and  Western  .Jumna  Canals,  which  have  always  yielded  splendid 
returns.  The  Ganges  Canal  had  only  just  been  partially  opened 
and  irrigation  scarcely  commenced.  The  rates  for  work,  however 
were  adopted  from  actuals  on  the  Ganges  Canal,  phis  25  per  cent.  ; 
that  even  proved  wholly  inadequate  on  the  Bari  Doab  Canal,' 
where  laborers  had  to  be  taught  every  thing  and  coaxed  to  work 
for  their  own  benefit. 

The  capacity  of  the  Bari  Doab  Canal  is  3,000  cubic  feet  per 
second  ;  but  this,  again,  has  never  been  attained,  the  river  not 
affording  this  supply,  except  in  1883-84,  when  the  supply  entering 
the  canal  head  was  3,036  cubic  feet  per  second,  and  in  1885-86, 
when  the  supply  entering  was  3,196  cubic  feet  per  second  Again' 
the  duty  per  cubic  foot  of  supply  estimated  to  irrigate  218  acres 
has  never  been  realized,  199  acres  per  cubic  f'ot  being 
apparently  the  highest  duty  attained.  The  estimate  of  218 
acres  per  cul)ic  foot  .  was  adopted  from  Sir  Proby  Cautley's 
experience  on  the  Eastern  Jumna  Canal,  and  was,  therefore  the 
very  highest;  authority  in  India.  But  the  old  conservative  Pun- 
jal>ee  cultivator  is  a  very  different  being  from  the  sturdy  go-ahead 
jdt  cultivator  i.f  the  N.-W.  P.  ;  the  former  resisted  the  introduc- 
tion and  use  of  canal  water  for  years,  whereas  the  latter  gladly 
availed  themselves  of  the  boon  from  the  very  commencement  ; 
indeed,  they  formed  themselves  into  joint  stock  companies,  on  a 
small  scale,  entrusting  the  funds  and  working  of  the  concern  to 
Sir  Proby  Cautley  ;  and  by  these  means  he  was  enabled  to  con- 
struct Rajbuhas,  as  the  Government  of  those  days  would  only 
sanction  the  construction  of  the  main  canals. 

The  original  estimate  for  the  Bari  Doab  Canal  provided  for  the 
masonry  heads  of  Rajbuhas  only.  The  construction  of  the  Rajbu- 
has proper  with  their  numerous  bridges,  culverts,  and  milpullg 
were  subsequently  sanctioned,  year  by  year,  as  funds  were  avail- 
able. The  Sirliiud  Canal,  it  is  believed,  was  the  first  work  of 
the  kind  constructed  from  borrowed  capital  and  contributions 
from  Native  States,  whose  lands  are  being  irrigated  by  this  Canal. 
But,  perhaps,  the  most  important  point  of  all  is  the  fact  that  the 
original  project  has  never  been  completed.  As  previously  stated, 
this  contemplated  247  miles  of  main  canal  and  was  intended  to 
tail  into  the  parent  stream  (Ravi)  within  58  miles  of  Mooltan,  at 
Furreed  Kakoo,  between  Chechewutni  and  Tolumba,  whereas 
apparently  112  miles  of  this  still  remains  to  complete  the  original 
project. 

E.  B. 
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PUBLIC  WORKS  OFFICES,  MADRAS. 

The  accompanjang  illustration  is  an  elevation  of  the 
Department  Public  Works  and  Chief  Engineer's  offices, 
Madras.  This  building  was  erected  in  1865  as  a  workshop 
and  foundry  for  that  department,  and  was  used  as  such 
for  many  years.  Its  location  being  on  the  side  of  the 
South  Beach  Road,  near  to  the  health-giving,  rolling  sea- 
breakers,  and  one  of  the  brightest  spots  in  the  city,  it 
was  considered  a  very  suitable  building  for  a  military 
hospital,  and  the  workshop  was  made  to  vacate  it.  After 
m  good  deal  of  discussion,  the  hospital  project  was  aban- 
doned, and  the  building  made  over  to  the  professional 
department  as  offices.  It  may  have  been  thought,  that  the 
weary  Engineers  needed  more  of  the  sea  air  and  physical 
recuperation,  than  the  well  fed  and  well  housed  military, 
and  in  this  perhaps  the  Government  were  not  very  fi^r 
wrong.  True  to  its  architectural  traditions,  the  P.  W.  D. 
of  a  quarter  century  ago,  had  designed  the  old  building 
in  the  manner  so  happily  described  in  the  "  Journal  of 
Indian  Art.  "  Special  pains  seem  to  have  been  taken  to 
infensify  its  ugliness.  Following  perhaps  the  instruc- 
tions of  Fergusson,  that  the  face  of  a  building  should  be 
the  index  of  its  uses,  which  in  this  case  was  the  rough 
manipulations  of  a  workshop,  dull,  sombre  ropulsive- 
ness  may  have  been  considered  a  legitimate  characteristic 
in  an  age  when  whitewash  and  daub  formed  the  princi- 
pal architectural  beauties  of  all  Government  buildings. 

When  Sir  Grant  Duff  was  projecting  his  now  famous 
"  Marina, "  this  building  stood  like  a  ghost  on  the  land- 
scape, and  took  the  smile  out  of  all  faces  that  approached 
it.  Csesar  though  our  late  Governor  would  like  to  have 
been,  to  demolish  it  was  quite  out  of  the  question,  and 
we  had  not  the  appliances  to  roll  it  out  of  sight  as  our 
American  friends  would  have  done.     In  this  dilemma,  the 

Juick  resources  of  our  then  Consulting  Architect,  Mr. 
ihisholm,  were  solicited  and,  as  always,  he  was  found  equal 
to  the  occasion.  As  additional  space  was  required  for  drafts- 
men and  a  verandah  for  over  active  officers,  he  suggested 
giving  this  additional  accommodation  by  screening  the  old 
building  with  a  new  face.  This  was  approved  of,  and 
•fter  a  few  months  of  scaffolding-up,  the  old  ugly  barba- 
rism re-appeared  transformed  with  a  bright  new  shining 
civilized  face,  as  shewn  in  our  illustration,  and  was  wel- 
comed with  a  smilt  from  all. 

T)  thii.se  who  understand  such  things,  the  style  of  the 
new  face  will  probably  be  called  "  High  Renaissance,"  ro- 
\5alling  reminiscences  of  Florence  and  Venice,  and  a  not 
unp!ea'<ing  varietv  on  the  adjacent  elegant  Indo-Saracen- 
ic  b  liliiings,  shewing  the  versatality  of  our  late  much- 
esteemed  Government  Architect.  If  it  is  a  work  of  dif- 
ficulty to  design  a  beautiful  and  suitable  new  building,  and 
the  difficulty  is  increased  a  hundredfold  when  one  is  tram- 
melled with  the  proportions  of  an  existing  old  construc- 
tion, as  was  here  the  case  ;  yet  all  Madra,s  admitted,  and 
All  our  readers  will  also  concur,  that  the  genial  Architect 
nas  come  out  of  the  ordeal  with  very  great  credit. 
Madras  sees  in  this  new  facade  to  an  old  building  an 
illustration  of  a  great  deal  that  Mr.  Chisholm  has  done  for 
the  improvements  of  a  large  portion  of  their  city.  It  was 
4  proud  boast  of  the  old  Emperors  to  have  said,  that  they 
found  the  Eternal  City  of  bricks,  and  had  converted  it  into 
one  of  marble  or  of  gold.  But  it  would  have  shewn  a  higher 
Itnea-sure  ofreal  good  accomplishment,  if  they  had  been 
Able  to  say  instead,  that  they  had  so  taught  their  people  to 
ase  the  same  old  bricks,  as  to  make  the  contrast  between 
the  old  and   new  city,  as  between   bricks,   marble   and 

{fold.  This  is  what  Mr.  Chisholm  has  taught  the  brick- 
ayers  and  artizans  of  Madras.  By  new  arrangements 
to  bring  forth  new  and  marvellous  effects  from  much  the 
same  old  materials,  and  "  Chisholm  muster  "  has  become 
a  household  word  among  them,  and  is  being  adopted  in 
Most  private  works.  But  everyone  works  under  a  pall 
in  the  Benighted,  and  it  is  no  wonder  our  old  Architect 
has  fled  to  pastures  new. 


BICYCLE  RUNNING. 

By  a.  Ewbank. 

IV. 

In  the  last  paper  we  may  be  supposed  to  have  been 
arguing  with  an  intelligent  spectator — who  has  watched  a 
bicycle  run,  but  has  never  himself  been  a  rider — that  the 
handle  which  he  sees  the  bicyclist  holding  is  not  exactly 
helm  or  rudder.  The  argument  of  course  was  not  com- 
pleted.    It  was  in  fact  merely   opened. 

Not  only  have  we  conceded  the  fact  that  the  forward 
position  of  the  handle  and  connected  wheel  supplies 
no  argument  against  the  rudder  hypothesis,  but  we 
have  taken  the  pains  to  prove  that,  as  far  as  mere  turning 
of  a  ship,  a  forward  rudder  could  act  effectively. 

Let  a  steamer  move  in  still  air  through  a  calm  ocean 
which  has  no  currents.  Then  we  can  imagine  it  moving 
in  a  chosen  direction,  say  due  north,  without  assistance  from 
the  rudder.  We  can  also  imagine  the  ship  to  be  free  from 
rolling.  Let  the  rudder  at  the  stern  now  be  shifted  east- 
wards, and  let  us  consider,  not  only  the  several  effects,  but 
also  their  sequence  or  order  of  occurrence  in  time. 

The  ship  will  not  deflect  till  the  rudder  is  actually 
turned.  The  turning  of  the  rudder  is  the  sole  cause 
of  the  ship's  turning.  The  rudder  turns  first 
and  the  deflection  follows  as  an  effect  and,  there? tc,  as  a 
subsequent  occurrence.  The  deflection  my  be  considered 
practically  as  a  rotation  about  some  vertical  axis.  This 
assertion  implies  that  we  deny  to  the  ship  any  rolling  or 
heeling  over.  We  might  deny  the  existence  of  any  rolling, 
as  a  cause  of  deflection,  and  we  might,  as  quite  a  separate 
matter,  deny  the  existence  of  any  rolling  as  an  effect  of 
deflection. 

But,  strictly  speaking,  the  water  is  collected  by  the 
rudder  and  heaped  up  on  the  starboard  side  to  a  greater 
height  than  the  water  reaches  on  the  port  side.  Hence  the 
ship  must  heel  over  a  little.  But  this  heeling  over,  whose 
existence  we  thus  admit,  is  an  effect  of  the  rudder  action. 
It  follows  the  rudder  action  in  time.  This  heeling  over 
may  be  made  as  slight  as  wo  like,  if  we  take  a  longer  time 
to  make  the  ship's  course  change  by  the  same  amount  as 
before  and  any  heeling  over  is  to  the  port  side  while  the 
ship  veers  to  the  starboard  side. 

Again,  when  anybody  out  of  water  or  in  water  is  moving 
in  a  curve,  there  is  a  force  called  centrifugal  force  at  work. 
In  the  case  of  the  ship  this  force  acts  through  the  centre 
of  gravity,  and  it  does  not  cause  any  tendency  to  heel  ever. 

We  now  may  consider  a  tricycle  in  the  act  of  changing 
its  course.  The  first  movement  is  that  of  the 
steering  apparatus.  The  second  in  point  of  time  is  the 
deflection  of  the  course.  This  deflection  is  distinctly  the 
effect  of  the  turn  of  the  steering  handle.  As  the  tricycle 
moves  round  a  curve,  centrifugal  force  as  usual  acts 
through  its  f  entre  of  gravity.  But  the  machine  touches 
the  ground  at  points  of  the  machine  which  are  all  under 
the  centre  of  gra\ity.  The  consequence  is  that  the 
machine,  if  travelling  fast  enough  and  turned  sharp  enough, 
may  heel  over.  This  heeling  over,  if  it  does  occur,  is  the 
effect  of  an  effect.  First,  in  order  of  time,  comes  the 
twist  given  to  the  steering  apparatus.  Secondly,  comes 
the  change  of  the  straight  course  to  a  curved  course. 
Thirdly,  a  heeling  over  in  consequence  of  this  curvature 
in  the  course,  combined  with  the  fact  that  the  machine 
touches  a  fixed  body — vis.,  the  ground — -at  points  of  the 
machine,  which  are  all  lower  than  the  centre  of  gravity. 
Thus  the  tricycle  has  certain  points  of  resemblaau-e  to 
the  ship  in  the  sequence  of  events — but  the  resemblance 
is  not  complete,  as  the  centrifugal  force  acts  differently 
in  the  two  cases. 

A  tricycle,  like  any  ordinary  carriage,  tends  on  turning 
a  sharp  corner  to  heel  over  to  what  we  may  call  the 
outside  of  the  curve  or  the  outside  edge.  Similarly,  a 
horse  galloping  swiftly  round  in  a  sharp  turn,  has  a  tendency 
to  fall  over  on  tho^  outside.  The  horse  is  quite  aware 
of  this  and  we  .see  him  lean  inwards. 

Now  suppose  that  a  fly  or  other  insect  could  gallop 
round  a  sharp  corner  on    the  ceiling  of  a    room.     He 
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saffers  from  the  ceiling  certcain  forces  which  are  above  his 
c6fttre  of  gravity.  These  forces  resist  the  centrifugal 
tefldency  which  act  through  his  centre  of  gravity.  The 
ceflsequeiice  is,  that  he  is  by  the  forces  made  to  incline 
ill  the  opposite  way  tfv  what  he  would  incline  if  he 
galloped  round  a  curve  on  the  ground. 

Fig.  2. 


meant  to  move  cm  an  even  keel.  In  other  words,  it  will 
generally  not  be  upright,  and  generally  it  ought  not  to 
be  Upright.  In  a  run  of  an  hour  the  aggregate  sum  of 
the  moments  during  which  the  bicycle  was  upright  will 
not  amount  to  five  minutes,  and  should  not  amount  to 
five  minutes  if  the  necessary  track  is  a  winding  track. 

But  even  were  the  bicycle  more  often  upright  than 
at  some  variable  slope  0  to  the  horizon,  we  ought  still  to 
make  our  calculations  on  the  general  case  0.  For  we 
can  always  by  putting  Sin  9=1  and  Cos  0  =  0  obtaia 
the  special  results  for  an  upright  bicycle.  But  if  we 
commerce  by  taking  9  =  90°,  then  those  terms  that  would 
contain  Cos  0  as  a  factor  do  not  shew  themselves,  and  we 
have  no  indications  of  their  existence.  We  commence, 
therefore,  by  putting  the  bicycle  driving  wheel  on  a 
slope  0  and  we  will  first  ask  what  mere  geometrical  effjcts 
result  from  a  turn  of  the  handle.  By  a  turn  of 
the  handle  we  necessarily  mean  a  rotation  of  the 
driving  wheel  about  a  certain  line  in  the  wheel  plane. 

Fig.  5. 


I 


To  make  this  point  clear,  let  us  again  look  at  fig.  2. 
A  horse  or  an  insect  or  a  man  runs  round  a  circle 
whose  centre  is  0.  The  animal,  whatever  it  be,  is  at 
the  moment  at  K  and  running  due  north  in  the  direc- 
tion K  M.  To  resist  the  possible  consequences  of 
centrifugal  force,  the  animal  leans  in  a  direction  which 
we  describe  as  sloping  up  to  the  left  or  to  the  west.  Or, 
we  may  say  that  the  components  of  the  slope  measured 
on  the  upward  slope  are  vertical  upwards  and  horizontal 
west. 

The  tendency  of  the  centrifugal  force  is  to  make  the 
body  slope  upwards  to  the  right,  or  to  the  east,  or  to  the 
outside  edge. 

If  now  we  have  an  insect  galloping  round  a  curve  on 
the  ceiling — or  a  carriage  running  round  the  ceiling  whose 
specific  gravity  is  less  than  that  of  the  air — we  may  con- 
sider T  in  the  figure  to  be  a  foot  of  the  insect  or  a  wheel 
of  the  carriage.  The  centrifugal  force  will  tend  to  make 
the  body  take  the  actual  position  we  have  given  it  in 
the  figure,  and  the  insect  will,  as  a  precautionary  measure, 
throw  its  body  into  a  position  different  from  T  K.  Its 
i>ody  will  be  made  to  slope  downwards  to  the  left,  where- 
as on  the  ground  its  body  was,  as  a  precautionary  measure, 
made  to  slope  upwards  to  the  left.  Relatively  to  the 
new  conditions,  this  new  precautionary  attitude  is 
equivalent  to  the  old. 

A  ship  half  buried  in  the  water  is  not  acted  on  by  the 
centrifugal  force  as  is  a  carriage,  or  as  would  be  a  sledge 
or  an  ice-yacht.  Nor  is  it  acted  on  in  that  contrasting 
fashion  which  is  illustrated  by  an  insect  on  a  ceiling. 
But  now  consider  what  happens  if  a  bicycle  has  an  ex- 1 
perienced  riilor.  The  rider  does  not  begin  by  turning 
the  handle.  He  begins  by  leaning  over  to  one  side.  This 
makes  the  bic}cle  heel  over,  and  then  each  wheel,  by  the 
law  of  its  rolling,  tries  to  move  in  a  curve.  Here  the 
heeling  over  is  introduced,  not  as  a  possible  effect  due  to 
centrifrigul  or  others  forces,  but  as  a  cause,  and  as  the 
nause. 

What  then  is  the  use  of  the  driving  handle  ?  This  ques- 
tion we  shall  answer  by  degrees. 

The  business  of  the  helmsman  is  to  grasp  the  tiller  and 
allow  it  no  freedom  of  its  own.  The  wisdom  of  the 
bicyclist  will  be  to  hold  the  handle  loosely  and  to  allow 
it  some  freedom  of  its  own.  This  point  will  be  illus- 
trated in  the  se(|uel. 

The  ship  in  still  water,  or  the  tricycle  on  a  level  road, 
is  meant  to  move  on   an  even  keel.     The  bicycle   ia  Hot 


Fi(t.  5  may  at  first  seem  rather  a  complicated  figure 
to  represent  a  single  bicycle  wheel.  The  reader  is  sup- 
posed to  hold  the  paper  up  and  to  look  at  it  in  a  direction 
due  west.  C  is  the  centre  of  the  driving  wheel  and  T  '&. 
is  a  diameter.  K  M  is  the  momentary  track.  K  M  is 
due  west.  C  E  is  a  line  due  east,  i.e.,  proceeding  directly 
towards  the  observer.  C  N  is  due  north,  C  Z  is  vertical 
and  C  B  is  a  line  sloping  upwards  and  normal  to  the 
wheel  plane  T  E  K.  C  B  thus  lies  in  the  meridian 
S  T  N.  The  slope  0  of  the  wheel  is  the  angle  between 
the  wheel  plane  C  T  E  and  the  horizon  C  S  E.  We 
could,  of  course,  have  considered,  not  the  inclination  of 
the  wheel  to  the  horizon,  but  the  complementary  incli- 
nation to  the  vertical. 

The  ground  being  level,  is  parallel  to  the 
horizontal  plane  C  S  E.  Thus  the  wheel  plane  ip 
cut  by  the  ground  in  the  track  line  K  M,  and  by 
C  S  E  in  the  parallel  line  E  C. 

The  wheel  plane  is  to  revolve  about  the  line  K  T  or  C  T 
through  a  certain  arbitrarily  chosen  angle  /9,  and  we 
wish  first  to  leain  some  of  the  geometrical  effects  oi) 
the  bicycle  of  this  j8-rotation,  as  we  shall  call  it.  The 
wheel  plane  therefore  passes  from  the  position  of  the 
great  circle  T  E  K  to  the  position  of  another  great  circle 
T  Q,  which  produced  Would  pass  through  K. 

The  meridian  plane  Z  T  cuts  the  wheel  plane  E  T 
at  right  angles.   Wfeen  the  wheel  takes  the  position  of  the 
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Plane  Q  T  we  have  the  angle  Q  T  S  acute.  Accordingly 
if  wo  produce  Q  T,  we  can  draw  a  perpendicular  Z  R 
On  to  the  new  wheel  plane  or  great  circle  Q  T  R.  Z  R  is 
the  new  minimum  zenith  distance  of  the  wheel  plann 
Consiilered  as  a  great  circle.  R  Z  produced  cuts  in  J 
'he  great  circle  B  E,  to  which  the  line  C  T  is  a  normal. 
Z  J  or  the  angle  Z  C  J  is  the  new  slope  of  the  wheel 
just  as  Z  B  was  equal  to  the  old  slope  of  the  wheel. 

Now  6  and  /8  are,  for  us,  given  or  arbitrary  quantities. 
We  may  ask  for  the  new  inchnations  of  the  wheel  to  the 
horiz.ni.  This  we  are  to  calculate  in  terms  of  6  and  /S.  We 
may  also  calculate  in  terms  of  6  and  ^  the  direction  of 
the  new  track  K  M  • ,  or  its  parallel  line  Q  C. 

If  a  bicycle  is  upright,  and  its  rider  gives  the  driving 
handle  a  /8-rotation,  he  does  not  change  his  own  height. 
above  the  ground.  He  does  not  raise  or  sink  the  centre 
of  the  driving  wheel.  But  if  the  bicycle  is  not  upright, 
he  lifts  the  driving  wheel  if  he  gives  it  a  |8-rotation 
either  way.  He,  therefore,  lifts  himself.  This  is  a  point 
worth  noticing.  If  we  are  thinking  of  the  dynamics  of 
the  bicycle,  we  conclude  that  it  mast  be  more  difficult  to 
give  a  ^-rotation  to  a  sloping  wheel  than  to  an  upright 
wheel.  For  in  the  former  ciise  additional  work  must  be 
done  in  lifting  a  certain  weight.  Of  course,  in  both  cases 
work  is  done  in  overcoming  friction  as  small  elements  of 
the  wheel  near  K  are  urged  laterally  or  broadside  over 
the  rough  ground.  Experience  shews  that  many  bicyclists 
when  told  that  they  lift  themselves  by  giving  a  |8-rotation 
to  a  sloping  wheel,  are  inclined  to  deny  the  statement. 
Yet  the  figure  shews  that  Z  R  is  less  than  Z  T. 

In  the  figure  the  reader  is  behind  a  travelling 
bicycle.  He  sees  the  bicycle  sloping  over  to  the  left. 
The  driving  wheel  is  seen  to  take  that  /8-rotation  which 
corresp<jiids  to  the  handle  moving  clockwise  as  seen  from 
a  point  above  this  handle.  In  this  case,  the  track  which 
was  line  west  is  changed  to  a  track  between  west  and 
north.  We  may  say  that  the  handle  or  the  front 
wheel  gets  a  twist  to  the  right,  and  that  the  deflection  of 
the  track  is  also  to  the  right.  The  bicycle  being  on  a  left 
slope,  is  travelling  on  a  curved  track  which  bears  to  the 
left  and  ha.s  K  M  for  a  momentary  track.  Thus  our 
clockwise  j8-rotation  has  an  influence  opposed  to  that  of 
the  hfi-ling  over  of  the  bicycle. 

If  the  rider  gave  his  handle  a  counter-clockwise  /8- 
rotation,  he  would  al.so  lift  the  front  wheel  and  him.self 
To  consider  the  geometry  of  this  opposite  /8-rotation  we 
should  need  a  different  figure. 

In  the  old  p-.^ition  T  E  of  the  wheel  C  T  is  the  line  in 
the  wheel  of  greatest  slope.  C  E  is  the  line  of  no  slope. 
The  arc  B  J  E  is  a  quadrant.  In  the  new  position  Q  T  R 
of  the  wheel  C  R  is  the  diameter  of  greatest  slope.  R  is 
the  new  highest  point  of  the  wheel.  If  a  chalk  mark  is 
made  at  T  on  the  wheel,  this  chalk  mark  is  no  longer  the 
highest  point  of  the  wheel  in  the  new  position.  The 
tangent  line  at  T  to  the  wheel  circle  E  T  is  a  horizontal 
line  i)ara!lel  U>  E  C. 

Tlie  tangent  line  at  T  to  the  new  wheel  plane  Q  T  R  is 
a  line  sloping  upwards  if  wo  start  Irom  the  east  side  of 
T  and  pa-ss  to  the  west  side.  If  we  produce  the  great 
circle  J  E  to  meet  the  great  circle  T  Q,  we  get  a  quadrant 
measured  from  J  through  E.  This  is  not  shewn  in  the 
figure.  The  arc  beyond  E  is  /9  and  B  J  is  also  p.  T  is 
the  pole  of  the  circle  B  J  E,  and  J  is  the  pole  of  Q  T  R. 
Let  the  new  wheel  plane  have  a  slope  w  to  the  horizon. 

Co8   «=Ol3  Z   J 

=  Co8ZB,  CosBJ 

=^Cosecos/3  (1) 

This  e'|uation  shews  that  to  >  0 

Merely  as  a  geometrical    illustration    of    this   equation 
let  0    45'  nnd  let  the  handle  twist  /8  be  also  4.5°. 
Then  w^GO". 

Let  the  wheel  in  this  particular  case  have  a  diameter  of 
50  inches.  Then  initially  its  highest  point  T  was  above  the 
ground  a  distance  50  Sin  45=^25  \/2  =  35'35  inches.  When 
the  wheel  plane  takes  a  slope  of  60°  the  height  of  the 
new  highest  point  R  becomes  503iu  60°  =  25  v'3  =  43;30. 


There  is,  therefore,  a  lift  of  a  little  under  8  inches.  The 
wheel  centre  gets  half  this  lift,  the  wheel  handle  gets  more 
than  double  what  the  centre  gets.  The  figure  does  not 
completely  illustrate  this  lift.  It  shews  that  R  will  be 
higher  than  T.  If  the  reader  will  draw  the  circles  on  a 
wooden  globe  the  case  will  be  made  much  clearer.  The 
equation  Cos  Z  J  =  Cos  Z  B  Cos  B  J  is  quoted  from 
Spherical  Trigonometry.  It  is  also  proved  in  the  first 
paper  of  the  recently  concluded  "  Notes  on  Navigation." 
It  results  from  the  angle  Z  B  J  being  a  right  angle. 


NOTES  FROM  HOME. 
(From  our  own  Correspondent.) 
An  accident,  which  woul'l  have  caused  greater  alarm   had 


it  occurred  during  the  time  of  the  Rai  way  race  to  Edinburgh, 
occurred  to  the  Scotch  Mail  between  Wigaii  and  Warrington 
on  the  London  and  North- Western  Railway  on  tiie  17th 
instant.  The  train  was  running  ai  the  rate  of  60  miles  an 
hour  when  the  axle  of  the  leading  wheels  of  a  fish  van  broke. 
The  train  however  was  promptly  pulled  up  by  the  continuous 
brakes,  and  although  the  carriage  in  question  lost  the  two 
wheels,  the  close  coupling  kept  it  on  the  line.  Tliis  accident 
is  worth  alluding  to  as  shewing  the  value  of  modern  appli- 
ances in  securing  the  safety  of  fast  traffic. 

The  fourth  triennial  Congress  of  Geologists  commenced  its 
sittings  on  the  17th  instant  at  the  London  University, 
Burlington  Gardens.  Great  regret  was  expressed  at  the 
openin:.'  meeting  that  Profossor  Huxley,  the  Honorary  Presi- 
dent, was  unable,  through  ill  health,  to  welcome  the  visitors. 
Professor  Prestwicli,  the  President,  delivered  an  address  in 
French,  and  several  interesting  papers  were  afterwards  read. 
An  enquiry  is  now  being  held  at  Manchester  by  the  Local 
Government  Board  as  to  the  expediency  of  sanctioning  an 
expenditure  of  about  half  a  million  sterling  for  a  new  sewer- 
age scheme  for  that  city.  It  is  propose  I  to  construct  two 
principal  sewers  7  feet  and  9  feet  in  diameter  to  the  City 
Boun'iary.  From  thence  it  will  lie  taken  by  an  outfall  sewer 
10  feet  6  inches  in  diameter  along  Stretford  Road  to  the 
works  near  the  Irwell.  It  is  then  propose  I  thar,  the  sewage 
should  be  Healt  with  in  tanks  by  the  precipitation  process, 
the  effluent  bein>r  again  treated  ly  a  system  of  intermittent 
downward  filtration.  This  effluent,  which  is  calcu  ated  to 
reach  the  quantity  of  10  million  gallons  per  day,  will  tlien  be 
poured  into  the  Manchester  Ship  Canal  provi  led  it  fulfi'  the 
stipulation  that  it  be  not  injurious.  The  residue  it  is  pro- 
posed to  dispose  of  by  the  Leeds  metliod.  I  understand  that 
there  is  a  great  opposition  to  the  scnenie  by  Local  Boards  and 
property  owners  in  the  District. 

The  Report  of  the  Metropolitan  Board  of  Works  for  1887 
uives  valuable  particulars  of  their  method  of  dealing  with  the 
London  sewage.  On  the  question  of  deodorization  tjie  Board 
consulted  the  eminent  chemist,  Sir  H.  Roscoe,  as  to  the  ad- 
visability of  continuing  the  practice  of  introflucin.'  deodoriz- 
ing materials  into  the  sewers  during  the  summer  months  ;  and 
the  result  of  his  advice  has  been  that  the  Hoard  has  reverted 
to  a  process  tried  in  the  years  187i^71,  the  plan  being  to 
neutralise  the  offensive  gases  as  they  ascend  tlie  ventilating 
shafts  ly  the  application  of  sulphurous  acid  ;  an  i  whilst  the 
cost  has  been  far  less  the  effect  has  been,  as  far  as  can  be 
judge  i  so  far,  s;vti8factory. 

The  new  Volume  o'  Proceedings  of  the  Association  of  Muni- 
cipal Engineers  has  just  been  issue',  and  is  the  most  valu- 
able that  this  Society  has  yet  issued.  Its  contents  include 
papers  on  the  Floatin.'  Hospital  of  the  Rivei-  Tyne  Port 
Sanitiiry  Authority;  Refuse  ■estructors  ;  Sewerage  works  of 
Luton,  Maidstone,  King's  Lynn,  York  and  Carlisle,  and 
.;.'any  other- papers  especially  valuabe  to  Muaicipa  Engineers. 
As  the  Council  of  this  Association  have  just  notiiiod  that 
they  are  prepared  to  award  premiums  for  pip'cs  cintributed 
to  future  transactions,  no  doubt  tliese  volumes  will  continue 
to  iticrease  in  value. 

M.  Kiffel  still  continues  to  meet  with  difficulties  in  the  erec- 
tion of  the  gigantic  tower  with  which  his  name  is  associated. 
A  further  strike  among  the  r)per'atives  engage  r  lias  taken  place, 
heal  eged  r-eason  being  that  owing  to  the  great  height  at  which 
they  are  required  to  work,  and  the  corresponding  danger 
invo  ved,  extra  remuneration  should  1  e  given.  Should  these 
difficulties  continue  it   appears  doubtful    whether    M.  Eiffel 
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wilt  be  able  to  complete  the  huge  undertaking  by  the  15th  of 
January  at  which  date  he  at  present  promises  to  complete  it. 

Many  thousands  of  persons  assembled  on  tlie  landing 
iitage  and  along  the  dockwalls  of  Liverpool  a  short  time  ago 
to  witness  the  arrival  on  her  last  voyage  of  the  Great 
Eastern.  She  was  towed  up  the  Mersey  by  two  powerful 
tugs  and  was  also  using  her  own  steam.  Tlie  huge  vessel 
was  at  once  taken  to  Franmere  and  beached.  The  work  of 
breaking  her  up  is  now  being  proceeded  with.  Messrs.  Bath 
&,  Co.,  the  owner.^,  expect  to  realize  much  more  than  the 
£20,000  they  gave  for  her  by  the  sale  of  the  iron  and  machi- 
nery. 

A  private  trial  was  recently  made  of  an  electric  dog- 
cart at  the  skating  rink,  Camden  town.  The  vehicle,  which 
has  been  constructed  by  Messrs.  Imniisch  and  Co.,  of  Ken- 
tish town,  for  the  Sultan  of  Turkey,  presents  the  appearance 
of  an  ordinary  four-wheeled  dog-cart  without  shafts;  it  has 
seats  for  four  persons,  and  beneatii  the  seats  are  placed  24 
accumulators,  which  supply  the  electricity  to  the  motor,  and 
which  contain  a  charge  sufficient  to  propel  the  vehicle  for 
five  hours  at  an  average  speed  of  10  miles  per  hour  on  an 
ordinary  track,  at  which  rate  the  motor  makes  1,440  revolu- 
tions per  minute  and  developes  a  three-quarter  horse-power. 
The  steering  is  effected  by  means  of  an  adaptation  in  the  fore 
carriage.     At  the  trial  the  carriage  moved  about  very  smooth- 


BURMA. 

(From  our  oivn  Correspondent.) 

TuE  chief  event  during  the  past  few  weeks  has  been  the 
onusual  interest  taken  by  Railway  Engineers  in  watching 
the  strain  brought  to  bear  on  the  embankments  and  bridges 
caused  by  heavy  floods  on  the  Toungoo-Mandalay  section  of 
the  State  Railway.  Great  uneasiness  was  at  first  experienced 
during  the  height  of  the  floods,  which  have  been  unsurpassed 
for  many  years  ;  but  beyond  slight  damajes  to  embankments, 
permanent-way,  and  a  few  days'  block,  nothing  of  special  note 
happened.  Tlie  floods  have  now  partially  subsided  and  commu- 
nication is  clear.  The  Myobinge  and  Mitiigne  bridges  are  now 
completed,  and  strenous  efforts  are  being  made  to  push  on  the 
work  of  the  Sinthay  bridi;e,  materials  for  which  are  being  gra- 
dually broutrht  by  the  canal  boats  ;  and  from  the  progre.'-s  now 
being  made,  it  is  anticipated  that  through  trains  will  run  before 
the  end  of  the  year.  The  whole  line  is  now  connected,  bar- 
ring the  above  bridge  and  a  few  minor  bridges  between 
Payinmana  and  Thabydaung,  a  distance  of  111  miles.  The 
mileage  of  the  whole  line  is  386  miles  and  divided  into  58 
stations,  in  most  of  which  the  necessary  buildings,  (fee,  have 
been  completed.  Passenger  traffic  has  been  opened  up  to 
Pyinmana  from  the  25th  September.  Designs  for  new  station 
houses  for  Rangoon  and  Mandalay  are  under  pretiaration  ; 
both  buildinuB  will  be  constructed  of  blocks  of  laterite. 

On  dit  that  one  of  the  chief  causes  that  led  to  the 
Chief  Commissioner's  recent  visit  to  Upper  Burmah  was 
to  make  a  personal  inspection  of  the  trade  marts,  and 
otlierwise  report  on  the  necessity  of  carrying  out  the 
proposed  extension  of  Railway  beyond  Mandalay  ;  and  we 
have  every  reason  to  believe  that  one  of  the  urgent  reforms 
pressed  on  the  Supreme  Government  will  be  the  early  carry- 
ins  out  of  this  project.  It  is  also  rumoured  that  Mr.  F. 
Bagley,  one  of  Burma's  most  experienced  Railway  Engineers, 
assisted  by  a  competent  staff,  will  proceed  next  month  to  make 
the  preliminary  surveys. 

The  Survey  Department  has  just  completed  a  Map  of  Upper 
Burma.  Triangula tion  was  also  effected  over  2.3,500  square 
miles,  on  the  scale  of  4  miles  to  the  inch.  The  foUowini; 
topographical  surveys  have  also  heen  completed  on  the  same 
scale:  Shan  States,  10,000  square  miles  ;  Chind  win.  Pagan, 
Yaw  and  Minbu,  7,600  square  miles  ;  Bhamo  and  Myadaung, 
3,  .300  square  miles.  A  great  deal  of  geographical  survey 
lias  also  been  completed.  Mr.  Ogle,  of  the  Survey  Department, 
who  accompanied  Mr.  Needham's  expedition  to  explore  the 
routes  from  the  Assam  Valley,  has  submitted  a  valuable  report, 
adding  to  the  knowledge  of  the  hitherto  unknown  country. 
He  has  also  furnished  a  map  embracing  some  1,600  square 
miles  of  the  country  explored,  between  the  Moo  valleys  and 
the  Chindwin  river. 

The  Forest  Survey  party  has  completed  7,087  miles  of  forest 
survey  in  Upper  Burma  with  the  plane  table  and  chain. 
Traverses  have  also  been  made  over  with  the  same  instruments 
artd  skeleton  maps  made  of  some  2,000  square  miles.  These 
surveys  are  being  made  preparatory  to  reservation.  About  1,993 


acres  have  been  subjected  to  valuation  linear  surveys  at  the 
beginnini,'  of  the  year,  but  no  working'  plans  have  as  yet  been 
made,  till  the  forests  are  permanently  demarcated. 

The  dispute  between  the  Government  and  the  le.ssees  of  the 
forests  in  Upper  Burma  has  been  settled  by  Dr.  Ribbentrop, 
Inspector-General  of  Forests,  during  his  recent  visit  to  this 
Province,  Under  the  settlement,  the  lessees  retain  their  right 
to  work  the  forests  for  the  period  as  granted  by  the  late 
King,  which  in  the  case  of|the  Burma  Trading  Corporation,  Limi- 
ted (the  largest  lease  holders)  extends  from  11  to  14  years,  pay- 
ing an  ad-valorem  rate  on  each  log  of  teak  obtained,  instead  of 
a  lump  sum  paid  in  advance  ;  and  it  is  estimated  that  a  revenue 
of  10  or  11  lakhs  will  thus  be  derived  annually.  The  outturn 
of  teak  from  the  forests  in  Upper  Burma  during  the  year 
1887-88  was  44,441  tons,  of  which  27,000  tons  were  extracted 
from  the  Pyinmana  Forests,  which  are  the  largest  teak  forests  in 
Burma.  During  the  late  visit  of  Dr.  Ribbentrop,  he  arranged  a 
scheme  for  the  proper  management  and  working  of  the 
forests  in  Upper  Burma,  and  for  this  purpose  Divisional  and 
Sub-Divisional  charges  have  been  organized  and  nurseries 
instituted. 

Up  to  the  present  time  the  Coal  Prospecting  Company,  to 
the  north  of  Thayetmyo,  have  not  met  with  the  success  they 
deserve.  From  tests  and  experiments  conducted  the  quality 
of  the  outcrop  coal  was  found  to  be  mixed  largely  with 
stone  and  other  foreign  substances ;  it  has  therefore  been 
proposed  to  thoroughly  explore  the  field  by  means  of  the 
rod. 

The  Irrawaddy  Flotilla  Company  are  now  negotiating  fer 
the  lease  of  the  coal-mines  in  Upper  Burma,  and  for 
this  purpose  one  of  their  employes  was  lately  deputed 
to  Upper  Burma  to  explore  and  report  upon  the  coal- 
mines. We  learn  that  attempts  have  been  made  to  work 
the  mines  in  the  late  King's  incumbency,  as  several  shafts 
or  pits  are  sunk  which  are  said  to  have  been  worked  under  the 
direction  of  an  Italian  Engineer.  As  many  as  20  borings  are 
executed,  varying  in  depths  from  20  to  45  feet,  but  it  is 
believed  that  the  main  cause  of  the  failure  to  work  the  mines 
was  the  difficulty  in  securing  experienced  labor  for  sinking 
work. 

The  Rangoon  Municipality  are  now  moving  the  Government 
to  sanction  the  raising  of  a  further  loan  of  7  lakhs  to  supple- 
ment the  23  lakhs  already  secured,  to  finally  complete  the  es- 
timate for  the  new  drainage  system.  Progress  in  this  direction 
has  been  greatly  impeded  by  the  rains,  but  from  arrangements 
now  being  made  by  Messrs.  Shone  and  Ault's  Engineers, 
supplemented  with  the  cessation  of  the  rains  and  the  large 
amount  of  material  in  stock,  we  are  confidently  assured  that 
the  work  will  be  completed    before  the    contracted  time. 

The  importance  of  securing  a  paid  President  for  the  Rangoon 
Municipality  is  now  engaging  the  serious  attention  of  the 
Town  Council,  and  with  this  view  application  has  been  made 
to  the  Local  Government  ;  and  as  the  subject  has  been 
favorably  reviewed  by  the  authorities,  there  is  hope  of 
obtaining  a  Civil  Servant  at  the  head  of  affairs,  who  will 
devote  his  whole  time  to  Municipal  affairs. 


©fficial  ^aper0. 


PUBLIC  WORKS  DEPARTMENT,  BOMBAY. 
Bombay  Castle,  10th  October  18SS. 

No.  57. — Tlie  following  is  published  for  c;enenil   information  :  — 
"No.  417  E.— 1727   of  1888. 

EXTRACT  from  the  Proceedinqs  of  Qovernment  in  the  Public  Workt 
Department,  dated  10th  October  18S8. 
Read  :— 

Letter    from    the    Government    of  India,    No    108  G.,  dated  17tli 
January  1887. 

Letters  to  the  Government  of  India — 
No.  R.,  dated  20th  May  1887. 
No.   VV.,  dated  24th  May  1887. 

Letter   from   the   (government   of  India,    No.   1564   G.,   dated  12th 
August  1887. 

Letter  to  the  Government  of  India,  No  R. — 2,  dated  8th  September 
1887. 

Letter   from   the   Government   of    India,    No.  531    G.,    dated   6th 
March  1888. 

Letter  to  the  Government  of  India,    No.   197   E. — 85G,    dated    14th 
May  1888. 

Letter   from   the   Government   of  India,    No.  1381    G.,  dated  12th 
Jnne  1888. 

Letter  to  the   Government  of  India,  No.   M. — 24,    dated   21st   June 
1888. 

Letter  from  the  Government   of  India,   No.    2071   G.,   dated   14th 
August  1888. 
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Telegnun  to  the  GoTernmeut  of  India,  dated  ISth  September  1888. 
Telejjram  from  the  Uovemment  of  India,  dated  3'iiid  Sept«niber 
1S8S, 

REsoLmoN. — The  Governor  in  Council  is  pleased  to  notify  thut, 
whereaa  the  appointment  of  Secretary  to  Government  in  the  Public 
Works  Department  has  hitherto  been  held  by  the  senior  Chief 
Engineer  on  the  Establishment,  it  has  now  been  decided,  with  the 
sanction  of  the  Government  of  India,  that  the  appointments  shall  in 
future  be  separate,  and  that  the  Chief  Engineers  and  professional 
adviser*  of  Government  shall  be  relieved,  as  far  as  possible,  of  purely 
administrative  ^non-professional)  duties,  and  kept  in  direct  touch  with 
the  Engineering  operations  of  the  Divisions  to  which  they  severally 
belong. 

i.  In  all  matters  of  professional  detail,  the  Chief  and  Superintend- 
ing Kngineers  will  be  the  advisers  of  Government  for  matters  within 
their  respective  Divisions,  and  their  a<lvice  and  opinion  on  such 
matters  will  not  be  liable  to  be  criticised  or  over-ruled  by  the  depart- 
mental Secretary,  who  will  odinarily  be  their  junior. 

S.  Selection  (or  the  post  of  Secretary  will  be  made  from  the 
Engineering  Establishment  list,  with  special  reference  to  administrative 
^nalifi  cations. 

4-  There  will,  in  addition,  be  a  Joint  (or  Under)  Secretary, 
appointed  by  selection  in  the  same  manner,  and  it  will  be  arranged 
that  either  the  Secretary  or  Joint  (or  Under)  Secretary  shall  be 
experienced  in  questions  of  Irrigation  administration. 

5.  There  will  l>e  four  Officers  in  charge  of  Divisions,  two  of  whom 
wi  1  be  graded  as  Chief  Engineers  and  two  aa  Superintending  Engineers. 
Subject  to  such  orders  as  Government  may  be  pleased  to  issue  in  any 
particular  case,  each  will  be  in  independent  professional  charge  of  his 
Division  and  exercise  the  powers  of  a  Chief  Engineer,  as  described 
in  the  Public  Works  Co<le,  Chapter  III.,  paras.  1—23.  Thus,  under 
para  1,  the  two  .Superintcn<ling  Engineers  will  exercise  in  their  own 
Divisions  the  powers  of  a  Chief  Engineer,  and,  under  para.  22,  the 
Chief  Engineers  will  perform  the  duties  of  Superintending  as  well  as 
Chief   Engineers. 

6.  The  following  is  a  summary  of  the  powers  which  will  thus  be 
•xercised  (but,  as  regards  expenditure,  only  within  the  limits  of  the 
Budget  grants  concerned)  by  each  of  the  four  Officers  in  charge  of 
Divisions :  — 

(a.J     GtnftU  Control — 

To  exercise  general  control  over  the  Engineering  operations  of  the 
Division  to  which  he  belongs,  and  a  concurrent  control,  with  the 
Kxaniincr  of  Public  Works  Accounts,  over  the  duties  of  the  Officers 
•f  the  Department  in  connection  with  the  accounts  of  expenditure. 

(b.)    Detignt  and  EUimatu — 

To  deal  finally  with  the  details  of  designs  and  estimates  of  all 
projects. 

(e.)     Emtryent  Workt  or  Repairs — 

To  sanction  the  commencement  of  any  urgently  recjuired  work  to 
the  extent  of  Rs    2,500,  reporting  the  fact  forthwith  to  Government 

(d.)     Contracts — 

To  accept  any  tender  for  the  execution  of  work  by  contract  within 
the  limits  of  the  amount  of  the  sanctioned  estimate,  provided  that 
the  sum  in  each  case  does  not  exceed  Rs.  20,000. 

(e.J     l<uh«idiary  Worke  for  large  Projfcts— 

To  sanction  all  subsidiary  works  and  operations  connected  with 
large  projects  other  than  Productive  Public  Works,  the  cost  of  which 
is  coversd  by  lump  sum  sanctions  to  the  extent  of  Rs.  500  for  each 
work. 

(J.)    AltToiiont  of  Design — 

To  sanction  necessary  alterations  in  the  constructive  details  of 
works  during  their  execution,  provided  that  ni>  increase  of  charge  to 
the  amonnt  of  more  than  5  per  cent,  above  the  estimate,  shall  be 
CAUsed  by  such  alterations. 

(g.)  To  suspend  the  commencement  or  progress  of  any  work, 
pending  orders  of  Gtovernment. 

Repairs. 

(K)  To  sanction  estimates  for  current  and  special  repairs  within 
the  limits  assigned  for  their  Divisions  in  the  Budget- Estimates  under 
each  heail  of  .Service. 

(i.)  To  sanction  emergent  repairs  to  Irrigation  or  other  works  to 
any  reasonable  and  necessary  amount,  in  case  of  imminent  danger  to 
the  structure. 

(j.)  To  appropriate  from  the  lump  sum  grant  for  repairs  placed 
at  their  disposal  to  such  repairs  as  they  may    think  fit   to  sanction 

(k.)  To  fix  the  rent  to  be  recovered  for  occupation  of  public 
buildings. 

Establishment. 

(I.)     Appointments— 

To  appoint  to  sanctioned  posts,  or  within  sanctioned  limits.  Lower 
Subordinates  (if  authorised  to  do  so)  and  Office  and  petty  Establish- 
ments, and  in  the  case  of  temporary  Establishment  Upper  Subor- 
dinates. 

(m. )  To  grant  leave  of  any  kind,  subject  to  the  Civil  Leave  Code, 
to  officers  whorn  they  are  empowered  to  appoint,  and  privilege  leave 
to  any  other  offi<cr,  if  specially  empowered  to  do  so. 

(n. )      Trantfern — 

To  transfer  and  post  within  th-ir  Divisions,  Assistant  Engineers 
and  menilieis  of  the  Subordinate  Establishments. 

(o.)     Punishments — 

To  Ove>«-rs  and  members  of  the  Lower  Subordinate,  office  and 
petty  Establishments. 

(p. }     Ijismiss'xts — 

To  dismiss  any  person  appointed  by  a  Chief  Engineer  or  any  lower 
authority. 

(q.)  To  fix  the  head-quarters  of  Executive  and  Assistant 
Kngineers. 

Tools  and  Plant. 

(r.)  To  pass  indent!  on  other  Departments  for  articles  required 
for  sanctioned  works. 

(t. )  To  issue  orders  for  the  disposal  of  all  unserviceable  or  surplus 
•tores. 


7.  As  regards  the  relations  between  the  several  Chief  and  Supsr 
intending  Engineers,  each  will,  as  stated  in  para.  5,  and  subject  to  tht 
reservation  therein  contained,  be  in  independent  professional  chargt 
of  his  Division,  but  (iovernment  reserve  the  right,  on  occasion,  to 
refer  Irrigation  projects  or  questions  comprising  dubious  points  for 
irrigatioual  settlement,  for  the  opinion  of  any  one  of  the  four  officers 
who  may  possess  special  experience  in  irrigatioual  or  hydraulic   works. 

8.  To  secure  uniformity,  in  respect  to  such  matters  in  which  its 
attainment  Is  desirable,  the  Chief  Engineers  and  Superintending 
Engineers  will  meet,  whenever  Government  deems  it  necessary  to 
obtain  their  joint  advice.  " 

By  order  of  His  Excellency  the  Right 
Honorable   the  Oovtrnor   in  Council, 
W.  S.   HOWARD, 
Acting  Secretary  to  Government. 


PUBUC  WORKS  DEPARTMENT,   INDIA. 
Bead  again — 

Circular  letter  No.  2048G.,  dated  14th  October  1887,   regarding  th« 
prospects  of  promotion  to  the  superior  grades  of  the  Department. 
Read- 
Replies  from  the  several  Local  Governments  and  Administrations  t* 
that  circular. 

Observations.— In  the  circular  letter  quoted  in  the  preamble  it 
was  shewn  that,  owing  to  the  small  number  of  superior  posts  in  th* 
Department  compared  with  the  total  strength,  only  a  small  propor- 
tion of  the  officers  employed  could  ever  hope  for  promotion  to  ths 
highest  appointments.  Consequently,  it  was  pointed  out  that,  to 
secure  the  appointment  of  the  best  officers  to  those  posts,  it  is  neces- 
sary to  exercise  a  strict  system  of  selection  as  opposed  to  that  of  pur* 
seniority  in  pomoting  officers  to  the  higher  grades. 

2  To  attain  this  end  three  proposals  were  put  forward  in  that 
letter — 

first. — That  separate  rosters  of  men  selected  or  rejected  for  th* 
Superintending  Engineer  class  should  be  prepared  and  maintained  by 
Local  Governments  and  Administrations. 

Secondly. — That  a  further  selection  should  be  made  by  the  Govern- 
ment of  India  from  those  rosters. 

Thirdly.  — That  the  men  so  selected  should  be  appointed  to  the  higher 
posts  on  the  several  Provincial  and  other  lists  irrespective  of  th* 
particular  list  to  which  they  had  hitherto  belonged. 

3.  After  consideration  of  the  replies  received  from  Local  Govern- 
ments, the  CJovernment  of  India  has  come  to  the  conclusion  that  tha 
third  proposal  cannot  practically  be  carried  out  as  a  general  rule,  and 
may  be  abandoned  ;  but  this  will  not  prevent  such  transfers  being 
carried  out,  as  at  present,  when  desirable  on  special  grounds.  Ths 
other  two  proposals  will  be  adopted,  and  in  future  tlie  principle  of 
selection  advocated  in  the  circular  will  be  carrieil  out  with  the  utmost 
strictness,  in  regard  to  promoting  officers  to  the  rank  of  Superintend- 
ing and  Chief  Engineer  and  posts  of  corresponding  rank. 

4  It  is  therefore  necessary  that  all  Local  Governments  and 
Administrations  should  be  especially  careful  in  maintaining  a 
continuous  record  of  character  to  enable  them  to  make  proper 
recommendations  regarding  officers  of  the  rank  of  first  grade  Execu- 
tive Engineer  and  above.  A  Register  will  also  be  maintained  of  all 
such  recommendations  in  the  office  of  the  Secretary  to  the  Government 
of  India,  Public  Works  Department,  and  the  selections  for  promotion 
will  be  mainly  made  on  the  recommendations  contained  in  th* 
register.  In  order  to  render  this  register  efifective,  it  is  necessary  that 
the  recommendations  so  sent  up  should  be  very  carefully  considered 
and  be  made  more  full  and  complete  than  is  the  case  at  present.  Th* 
assistance  of  Local  (Jovernments  and  Administrations  is  particularly 
in.ited  in  order  to  bring  this  about,  and  the  following  instructions  art 
promulgated  with  the  same  object. 

Resolution. — On  the  1st  of  .January  next  and  every  succeeding  year, 
recommendations  should  be  carefully  prepared  in  full,  and  without 
reference  to  any  previous  reports  that  may  have  hitherto  been  sent  up, 
concerning  all  Executive  Engineers  in  the  first  grade,  whom  the  Local 
Government  considers  fit  for  promotion  to  Superintending  Engineer. 
Each  Local  Government  will  also  furnish  a  list,  not  necessarily 
containing  any  remarks,  of  the  men  in  the  first  grade  of  Executiv* 
Engineers  whom  it  considers  unfit  for  promotion  to  the  rank  of  Super- 
intending Engineer. 

2.  The  recommendations  regarding  the  selected  men  should  be  mad* 
under  the  following  four  heads: — 

1.  Professional  |  3.     Personal. 

2.  Administrative  |  4.     General. 

3.  A  register  of  such  recommendations  should  be  kept  up  by  the 
Local  (Jovernments  as  a  continuous  record  of  the  officers'  characters 
and  qualifications,  in  order  to  facilitate  the  preparation  of  sub- 
sequent recommendations. 

4.  The  recommendations  sent  forwaril  to  the  Government  of  India 
should  be  recorded  on  a  separate  sheet  for  each  man.  It  is  not 
necessary  that  these  recommendations  should  be  drawn  up  in  any  parti- 
cular form  All  that  is  necessary  is  that  the  name  and  rank  of  each 
officer  should  be  stated  on  the  sheet,  that  the  information  required  in 
paragraph  2  should  be  clearly  given,  and  that  the  document  should  be 
signed  in  full  by  the  officer  who  prepares  the  recommendation  for  the 
acceptance  of  the  Head  of  the  Administration. 

."i.  The  Government  of  India  will  maintain  registers  of  the  re- 
commendations so  forwarded,  and  by  their  help  will  prepare  a  roster 
of  men  selected  for  promotion  to  Superintending  Kngineer- 

6.  Similar  recommendations  should  be  furnished  of  officers  who  are 
alreaily  Superintending  Engineers,  in  regard  to  their  fitness  for  promo- 
tion to  the  post  of  Chief  Engineer. 

7.  No  recommendations,  unless  specially  asked  for,  need  be  furnisli- 
ed  regarding  officers  who  are  already  substantive  Chief  Engineers. 

8.  It  is  requested  that  the  reconmicndations  sent  up  under  these 
orders  may  be  submitted  to  the  Head  of  the  Local  (iovernment  or 
Administration,  and  the  fact  of    his  concurrence   in   them  invariably 
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recorderl.  In  the  case  of  Superintending  and  temporal y  Chief  Engineers 
who  are  Secretaries  to  Local  Governments  or  Administrations,  the 
recommendation  sliould  be  made  by  the  Head  of  the  Administration 
himself  in  the  covering  letter. 

9.  Recommendations  regarding  Consulting  Engineers  for  Railways 
s&ould  be  prepared  in  the  office  of  the  Secretary  to  the  Government 
of  India,  Public  Works  Department,  for  entry  inthe  register  after 
approval  Ijy  Government 

10.  It  will  be  the  special  duty  of  the  Director-General  of  Railways 
and  of  the  Inspector-lJeneral  of  Irrigation  to  bring  to  the  notice  of 
the  Government  of  India  any  special  information,  as  to  the  character 
of  officers,  which  they  may  obtain  on  their  inspection  tours  and 
with  the  consent  of  (ioverument  to  have  such  report  entered  in  the 
register. 


^lie  (ia^ettee. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  October  6,  1888. 

Mr.  P  B.  Roberts,  E.xecutive  Engineer,  2ncl  grade,  on  specia[ 
<luty  at  Sliwebo,  was  granted  one  month's  privilege  leave,  with 
■effect  from  the  forenoon  of  the  8th  September  1888. 

With  the  approval  of  the  Government  of  India,  the  Chief  Com- 
missioner sanctions  the  formation  of  a  separate  division  under  the 
Superintending  Engineer,  1st  Circle,  to  be  called  tlie  Special 
Defences  Division  with  h-  ad-qnarters  at  Rangoon.  This  division 
will  for  the  present  undertake  the  construction  of  all  coast  and 
harbour  defences  throughout  the  province,  as  well  as  subsidiary 
buildings  it.  connection  therewith. 

The  following  officers  are  transferred  from  the  Rangoon  Division 
to  the  Special  Defences  Division  from  this  date  : — 

Lieutenant  W.  R.  Moi-ton,  r.e.,  Assistant  Engineer,  1st  grade, 
to  have  cliarge. 

Lieutenant  W.  S.  Hunter,  r.e..  Assistant  Engineer,  2nd   grade. 

Lieutenant  W.  R.  Morton,  r.e.,  As-istant  Engineer,  l.st  gr.ide, 
arrived  at  Calcutta  on  the  forenoon  of  the  27th  September  1888 
and  reported  himself  at  Rangoon  on  the  forenoon  of  the  1st 
instant  on  return  from  three  months'  special  Burma  privilege 
leave  granted  to  liini  in  Burma  Public  Works  Department  Noti- 
fication, dated  the  18th  June  1888. 

Madras,  October  9, 1888. 

The  following  intimation,  received  from  the  Secretary  of 
State,  is  published  : — 

Major  D.  McNeil  Campbell,  r.e.,  Executive  Engineer,  1st  grade, 
Madras,  is  permitted  to  return  to  duty  within  period  of  leave. 

Bombay,  October  11,  1888. 

The  following  promotions  are  ordered  : — 

Mr.  C.  N.  Clifton  to  pjxecutive  Engineer,  .3rd  grade,  sub. 
pro  tern.,  with  effect  from  10th  March  1888,  vice  Mr.  G.  O.  W., 
Dunn,  who  reverts  lo  Executive  Engineer,  4th  grade,  on  prb- 
<;eeding  on  furlough. 

Mr.  W.  L  S.  L.  Cameron  to  Executive  Engineer.  4th 
grade,  sub.  pro  tern.,  with  eftect  from  21st  March  1888,  vice 
Mr.  T.  Summers,  who  reverts  to  Assistant  Engineer,  1st  grade, 
on  proceeding  on  furlough. 

Mr.  A.  E.  Hight  to  Executive  Engineer,  4th  graile,  witli 
effect  from  2.3rd  May  1888,  vice  Mr.  Cameron,  who  reverts  to 
Assistant  Engineer,  4th  grade,  on  proceeding  on  furlough. 

Mr.  R  Barnes.  Assistant  Engineer,  2nd  grade,  has  pas.se(I  an 
examination  in  Colloquial  Marathi. 

Mr.  A.  W.  Shepard,  Assistant  Engineer,  2nd  grade,  has 
passed  the  Departmental  Examination. 

Punjab,  October  11, 1888. 
Mr.   T.   Macphcrson,   Honorary   Assistant    Engineer,    on     re- 
transfer   from   the   Simla   Imperial   Circle,  is  posted  to  the  Simla 
Provincial  Division. 

Irrigation  Branch. 

Mr.  .1.  J.  Mullaly,  Executive  Engineer,  2ud  grade,  took  over 
Executive  chjvrge  of  the  l.st  Division,  Bari  Doab  Ciinal,  from 
Major  .J.  F.  J.  Miller.  Executive  Engineer.  Ist  grade,  on  the 
afternoon  of  the  9th  September  1888,  and  the  latter  oflicer  jno- 
needed  on  the  one  month's  privilege  leave  granted  in  Irrin-ation 
Branch  Memo.,  dated  5th  September  1888,  on  the  forenoon  of  the 
10th  idem. 

India,  October  13, 1888, 

The  following  Assistant  Engineers,  2nd  grade,  appointed  bv 
Her  Majesty's  Secretary  of  State  for  India  in  Council  from  the 
Royal  Indian  Engineering  (Villege,  who  have  gone  through  a 
course  of  practical  training  in  England,  are  posted  as  follows  :— 

'I'o  Madras. 
Mr.  Hugh  Trowbridge  Keeling  Charles  Mildred. 

To  Bombay. 
Mr.  Ernest  Oscar  Mawson. 

To  Bengal. 
Mr.  Augustus  Henry  Charles  MacCarthy. 
Mr.  Bernard  Heaton. 


To  North-  Western,  Provinces  and  Oudh. 
Mr.  William  Richard  Williams. 
Mr.  Alfred  Bonner  Gale. 

To  Punjab. 
Mr.  Harry  James  Eldridge. 
Mr.  Richard  Walsingham  Western. 

To  Burma. 

Mr.  Arthur  Gordon  Rose  Trapmann. 
Mr.  Harry  Cecil  Jones. 

To  State  Railways. 

Mr.  Harry  Augustus  Fred    Currie. 

Mr.  Edward  Campbell  Herbert. 

Mr.  Charles  Dundas  Dove  Wilson. 

Mr.  Francis  Villiers  Tayler. 

With  reference  to  public  Works  Department  Notification,  dated 
12th  October  1888,  the  sei'vices' of  the  undermentioned  Assistant 
Engineers,  2nd  giade,  are  placed  at  the  disposal  of  the  Director- 
General  of  Railways  : — 

Mr.  H.  A.  F.  CurrJe. 

Mr.  E.  C.  Herbert.-      • 

Mr.  C.  D.  D.  Wilson. 

With  reference  to  Public  Works  Department  Notification,  dated 
12th  October  1888,  the  sei-vices  of  Mr.  F.  V.  Tayler,  Assistant 
Engineer,  2nd  grade,  are  placed  at  the  disposal  of  the  Government 
of  Bengal 

The  following  reversions  are  ordered  with  effect  from  the  Ist 
October  1888  ;— 

Mr.  H.  P.  Storey  from  Superintending  Engineer,  1st  class, 
temporary  rank,  to  Superintending  Engineer,  2nd  class. 

Mr.  J.  R.  Bell  from  Superintending  Engineer,  2nd  class,  tem- 
porary raak,  to  Superintending  Engineer,  3rd  class,  sub.  pro  tem. 

Mr.  R.  C.  Dyson,  Executive  Engineer,  4th  grade,  temporary 
rank.  State  Railways,  is  appointed  to  officiate  as  Deputy 
Consulting  Engineer  for  Railways,   Bombay. 

Ca])tain  W.  Pitt,  re..  Executive  Engineer,  2nd  grade,  sub. 
pro  tem.,  State  Railways,  is  transferred  to  the  .Superior  Revenue 
Establishment  of  State  Railways  in  Class  II.,  sub.  p^-o  tem.,  and 
appointed  Deputy  Manager  of  the  North-Western  Railway. 

The  services  of  the  undermentioned  officers  are  temporarily 
placed  at  the  disposal  of  the  Military  Department  for  field 
service  : — 

Captain  H.  E.  S.  Abbott,  r.e.,  Executive  Engineer,  3rd  grade, 
Punjab. 

Lieutenant  R  S.  Maclagan,  r  e.,  Assistant  Engineer,  1st  grade, 
Punjab. 

Honorary  Lieutenant  and  Deputy  Assistant  Commissary  James 
McCauley,  Sub-Engineer,  1st  grade,  sub.  pro  tem.,  State  Railways, 
is  promotetl  to  Assistant  Engineer,  2nd  grade,  with  sulb.  pro  tem. 
rank  in  the  1st  grade,  with  effect  from  the  11th   April  1888. 

Mr.  Von  Ahn,  Executive   Engineer,  3rd  grade,  (Central  India,  is 
on  return  from  furlough,  placed  at  the  dis)io.';al  of  the  Government ' 
of  Madras  for  employment  on  Rail\va\  s  in  that  Presidency. 

Mr.  P.  P.  Roger.s,  Assistant  Engineer,  1st  grade.  State  Rail- 
ways, is,  on  return  from  furlough,  i)laced  at  the  disposal  of  the 
Government  of  Bengal 

Director-General  of  Railways. 

Mr.  C.  H.  Croudace,  Executive   Engineei-,   1st  grade,   is   trans- 
ferred,   in   the  interests  of  the   public  service,  from  the   North- 
Western  Railway  to  the  Great  Western  of  India  Railway   Survey 
North-  Westeryi  Railway. 

Mr.  C.  F.  Sykes,  Assistant  Engineer,  1st  grade,  passed,  on  tha 
1st  October  1888,  the  Lower  Standaied  Examination  in  Hin- 
dustani. 

Bengal,  October  17,   1888. 

Eastern  Bengal  State  Railway  System. 
Lieutenant   C.  H.  Cowie,    r.e..    Assistant    Engineer,  1st  grade, 
passed  the  Depiirtmental  Standard  Examination  on  the  afternooa 
of  the  6lh  October  1888. 


Iw^mx  CEiigiiiccriitg  Jilatcnt  |{egtster. 


Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  V.  of  1888,  in  the  Olfioa 
of  the  Secretary  to  tlie  Government  of  India  in  the  Revenue 
and  Agricultural  Department : — 

Tlie  Z^xYl  September  1888. 

8  of  '88.— James  McCuUoch,  of  Manjhester,  England,  Engineer. 
—For  improvements  reUUiiij  to  valve-i  and  vatoe  year, 
c/ufjly  desijned  /or  rock  driits. 

10  of  '88.— Robert  Cooper,  Herbert  Fitzroy  Clayton  and  George 
Hoideu  Ho  droyd,  all  of  Huddersfieid,  England,/ Dry 
sa.ters. — For  improvemenls  in  filtering  apparatus. 
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33  of  '88.— Arthur  Andrews,  Merchant,  of  No.  3,  Elysium  Row, 
in  the  town  of  Calcutta.— /or  improvements  in  the  metal 
package  snUahle  Jor  the  paching,  storage  and  carrying 
of  tea  ami  other  fuhstances  of  alike  nature  known  as 
"  Andrew's  Patent  Metal  Tea-cheH." 

38  ef  '88.— James  .Samue'  Bvirroag;he3,  of  the  firm  of  Burro  nghes 
anil  Watts  of  Soho  Square,  London,  in  the  County  of 
Midd  esex  and  Kingdom  of  England,  Billiard  Tabic 
Manufacturer  —For  improvements  in  the  cojistruction  of 
Billiard  Tables. 

Specifications  of  the  undermentioned  inventions  have  been 
field,  under  the  provisions  of  Act  XV.  of  1859,  in  the  Office 
•f  the  Secretary  to  the  Government  of  India  in  the  Revenue 
Mid  Agricultural  Department : — 

fl  of  •88.— Claude  Grivolaa  fiU,  of  Paris,  France,  Electrical  En- 
gineer.— For  improvements  in  electrical  indicating  or 
tignaUing  apparatu$. 

48  of  '88.— Samuel  Cleland  Davidson,  of  Sirocco  Works,  Belfast, 
Ireland,  Merchant. — For  improvements  in  the  manujac 
ture  o/  boxes  or  chests  in  tehich  to  pack  tea  or  other 
substances  J  or  storage  or  transit  and  in  apparatus  to  be 
employtd  in  the  manufacture, 

73  of  '88.— The  Phillip-Stephen  Photo-litho  and  Typographic 
Process  Company,  Limited,  a  registered  Company  of 
the  Colony  of  New  South  Wales,  whose  office  is  at  155, 
Clarence  Street,  in  the  City  of  Sydney  and  said  Colony. 
— For  impromments  in  photo-lithography,  photo-engraving 
and  other  photo-illustrative  processes. 

1X8  of  '88-— Wiliam  Henry  Sinnatt,  of  the  Oity  of  Manchester, 
England,  Manager  of  Works. — For  improvements  in 
stoppers  for  bottles  and  other  vttsels. 

148  of  '88.— James  Williamson  Wallis,  Planter,  residing  at  4th 
Avenue  and  23rd  Street,  Birmingham,  in  the  County  of 
Jefferson,  State  of  Alabama,  United  States  of  America. 
— For  picking  cotton. 

161  of  '88.— William  Drummond  Chase,  Manufacturer  of  clock 
specialties,  a  resident  of  Hackensackin  the  County  of 
Bergen  and  State  of  New  Jersey,  United  States  of 
America. — For  improvements  in  clocks. 


^^baimmmiB. 


ROOMS    WITH    BOARD, 

BY  DJY  OR  MOJVTH. 

46,     WELLESLEY     STREET, 

CORNER  OF  PARK  STREET, 
CALCUTTA. 


E.    T     C.    BL"ElSrD 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNB  &  CO, 

(193)        40,    STI^JlLlVlD. 


THOMSON  &  MYLNE'S 

PATENT  STJaAEOAN-S    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &.  MYLNE, 


(> 


bi;iii;e.\,  e.  i.  railway; 


for  san-v~or  6,  Commercial  Bulldintrs,  Calcutta. 

f:  J    Toisk 


A    GREAT   WANT  SUPPLIED 


•188) 


Begistered  14th  October  1878. 

CYLINDER  OIL. 

TVaiTS&,  ICOBSZSOIT  &  Co.,  C&lcutta, 

Sole  Agents  for  Bengal. 


NOW  READY. 

TO  ENGINEERS   AND  ESTIMATORS. 

DIAaRAMS     OF 

Soantlinss,  BoUel  Zroa  Beams,  "Water  Velooitie»» 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  I.  K    HILTON,  MEM.  INST.  C.E. 

A  kandy  book  with  Litho-diagrams  for  •stimsting  and  designing  rapidly. 

Chih  hound  pritr  Re,  t-S 

ALL  PUBLISHING  RIGHTS  RESERVED. 
To  br  obtained  of^ 

W.  BALL  St  Oo.,  Govt.  Printers  and  Publishers^ 


BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  «nd  Trading  Co.,    Cut-Stone  Contractors  and  Quarryme 
Mirzapur,  can  supply — 

Flagging        ..  ..  ..  ..     Roofing. 

Pillar  Bases  . .  . .  . .  , .     Coping. 

And  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 


fi58) 


LYALL,   MARSHALL  &  CO., 
4,  Clive  Ghat  Street,  Calcutta, 
Dep6t— Sulkea,  Calcutta. 


PUBLIC  WORKS  DEPARTMENT. 

REGISTRY  OFFICE  for  Men  of  all  grades 
out  of  employ  is  kept  up  by  the — 

PRINCIPAL, 

THOMASON   COLLEGE, 

(170)  EOORKEE. 

GREAT  WESTERN  HOTSL, 

[29]  BOMBAY. 


MACHINERY 

CYLINDER 

ENGINE 


01  u 


SPINDLE 

BATCHING 

LUBRICATING 
Stocks  of  all  desci  iptions  always  in  hand.  Contracts  at  reduced  rates> 

(134)  KER    DODS    •&.    Co.,  81,  Clive  Street. 


Notice. 


TO  CONTRACTORS  AND   OTHERS. 


For  sale  at  the  S. 


M.  Railway  Company  Stores 
at  Hubli. 


10  Portable  Engines,   10  H.-P. 

2  Portab  e  Engines,  12  H.-P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  : — 

■"5  e  ght-inch  Centtifugal  Pumps,  "inyincible" 

4  seven-inch  Centrifugal  Pumps,  "invincible." 

16  six-inch  Centrifugal  Pumps,  "Invincible." 

4  four-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-and-a-ha  f-inch  Contractors'  Pump. 

1  cight-and-a-quarter-inch  Contractors'  Pump. 

1  two-and-a-ha  f-inch  Contractors'  Pump. 
The  Portable  Engines  and  Pumps   have   all  been   in   use,   but  they 
will  be  put  into  working  orJer  before  being  sent  away. 

The  Agent  and  Chief  Engineer,    S.    M.  Railway,    Dharwar,  is   pre- 
pared to  receive  offers  for-  any  of  the  above. 
They  are  oijcn  to  Inspection  to  any  one  wanting  them. 

Apply  to  Agent  and  Chief  Enoinekr. 

(173)  S.  M.  Railway,  Dharwar. 
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RAHSOMES,  SIllIS&JEFFERIES,Ltt„ 

IPSWICH  &  LONDON. 


ENBINES  and  BOILERS— Portable,  Veptical,  Semi-Fixed  and  Stationary. 


Mining'  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 

OCTAVIIS  STEEL  &  Co.,  Agents,  Calcutta. 


ENGINES  &  MACHINES  IN  STOCK. 


(155) 


T.  E.  THOMSON  &  CO.,  LD.,    9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Rolled  Iron  Joists  and  Girders. 


00 


STONEtrS  PATEKT 
SILENT  GELFOILINC  PUNKAH  WHEEL 
HORIZONTAL  VERTICAL 


-.1 


5^ 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


ThcM  wheels  "re  KoieEi.ESs  and  nelf.lubricatintf,  do  not  drop  oil  or  allow  th« 
rtpe  to  be  pulled  off  them,  are  easily  fixed -in  any  position,  auswer  equally  well  as 
▼•rtical  or  llorizontal  wheels,  and  run  perfectly  for  years  without  attention. 

<»S4)  8ol«  AgentB  for  Madras  :— 

SPENOEK  St  Co.,  Mount  Road,  Madras. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  OB 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Enginar. 

PROrxillTOR 


(108) 
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BURRAKUR    IRON    WORKS, 

C&St-iron  Socket  Pip*8,  of  ordinary  dimensions,  coated    with   Dr.    Angus    Stnith'g   solution,    and 

t^steil  up  to  •  pressure  of  250  feet  of  water  ...  .  . 

C&St-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
Oast-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings  of    ordinary     dimensions  coated    with 

Dr.  Aucus  Smith's  solution  from 
Cast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  itc,  from  ...  ... 

Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 

Cast-iron     Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

4c.,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water  Pipes, 

Axle-boxes,    parts  of  machinery   and    other  castings  of  any  description 


R».  4-4  per  cwt. 
,.     5-12     ,. 


7-0 
5-0 

3-8 


UDwardt. 


At  cheapest  rates. 


Water-Iifta 


from  Rf .  35-0  each,  and  upwards. 
lU.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


At  cheapest  rates. 
415-0  per  ton. 

2-8       ,. 
40-0     .. 


Remarks.— Spe«iftl  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 

Orders  to  be  addrtgued  to  the  SiTKKiSTKrfDKXT  from  whom  any  further  particulars  can  be  ascertained.  (HI) 

THE  INDIA  RUBBER,  &UTTA  PEHCHA,  &  TELE&HAPH  WORKS  Co.,  Ld.. 

ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS, 

MANUFACTURERS  OP 

DTNAMOS,    LAMPS,    CARBON'S,     LEADS,    SWITCHES,    VOLT    AND    AMPERE    METERS,    LEAD  COVERED    LEADS    FOR    UNDERGROUND    WORK 

SUBMARINE    TELEGRAPH    CABLES    AND    WIRES, 

BATTERIES,    INSTRUMENTS,    AND    TELEaRAPH    00NSTRT70TI0N    STORES,    TORPEDO    APPAEATtTS. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


Estimdtes  given  for  all  hinds  of  Electric  Light  Work, 

"WOESS  :— SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTA   BRANCH: 12,    GOVERNMENT    PLACE,    EAST- 

GODOWNS:— DACRE'S  LANE. 
(168)  Telegraphic  Address— "  SILVERGRAY,"    CALCUTTA. 

COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Ttventy-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMENT 

Hremiums  after  dedacting 
Re-inniruices 


loterest 

Laaaea  after  dedacting  Re- 
insorancei  . . 


£769,265 
£  19,612 


LIFE  DEPARTIHENT 

Premiums  after  deducting 
Be-in  aurances 


£443,587    0    0 


Interest  and  Dividends  . . . 
Claims  less  Re-insurances, 


£125,559 
£  45,649 
£  79,229    0 


0    0 


0    0 


0 


£175,118 

£    8,294 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


:£i:!8,.S65    0    ff 


£  18,545    0    fr 


The  Life  Fund  was  increased  during  the  year  "by  J665,648  and  now  amounts  to  «61,070,06-i. 

The  Life  F'unds  of  the  Company  arc  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Lifa 
OUima.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  ot  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  ahuolute  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  31  st  December  1887  stood  at  £2,61.3,059. 


(39) 


C.   H.   OGBOURNE,   Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

n«.E!E:    ntoivi:    -a.I3xjil.th5I2.-a.tio2v. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections: — 
J.  H.   Apjoiin,  Esq.,  Superintending  Engineer,   Kidderpore  Dock  Works,    says  : — 

"  Mr.  McKennie's  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only   |rd» 
of  the  impurity  allowed  ;  there  can  )>e  no  question  but  that  it  is  of  very  superior  quality." 
Paul  Dkjoux,  Esq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — - 

"  It  is  the  best  (ihooting  Lime  imported  into  Calcutta." 
Jameh  Kihoer,  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  : — 

"  It  has  been  for  long  past  and  is  now  invariably  u!<ed  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in   certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 
0.   A.    .Mills.  Esq.,  Executive  Engineftr,  P.   W.   D.,  2nd  Calcutta  Division,  says  :  — 
The  Ohooting    Lime   manufactured   by  Messrs.   Burn  &  Co.  is  better   than  any  that  nan  be  purchased  in  Calcutta.     I  have  used  it  in 
the  constiuction  of  many  public  buildings  and  have   been  thoroughly  satisticd  with  it" 

2T.B.— Our  Lime  wu  used,  tluousrbout  all  tlio  Rlvor  T^orks  of  fho  Calcutta  Fort  Commissioners. 


(179) 


7,  Hastings  Street,  or  Haneegunge, 


October  27,  '88.] 
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gioticts. 


•  Tha  Office  of  Publication  of  intitan  ffinginen'ing  is  at  the  "  Star 
Press,"  19,  Lall  Baiar,  Calcutta. 

■  General  correspondence,  and  all  communications  bearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrie  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


$trm8  of  Subscription  : 

Yearly.  Half.yearly.  Quarterly, 

Including  Postage  ill  India        ...  Es.  12     ...     Rs.  7     ...     Ps.  4 
Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— D.  J.  Ketmbr  &  Co.,  Wkitejriar's  Street. 

NEW  YORK. — The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME. — LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 
CHINA  AND   JAPAN. — Lane,     Crawford   &  Co.,   Hong-Kong, 

Shanghai,  and  Yokohama. 
JAVA. — G.  KoLFF  &  Co.,  Batavia. 
lAf  STRALIA. — Gordon  &GoTCH,  Melbourne,  Sydney,  and  Brisbane. 


$cale  of  Charges  for  J^Edutrtisements. 

One  Page.  Hall  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Page. 

Rs.  50     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10      ...       Rs.  6. 
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SATURDAY,  OCTOBER  27,  1888. 


FAMINE  PROTECTIVE  LINES  OF  RAILWAY 
IN  SOUTHERN  INDIA. 

The  Governor  of  Madras  said  the  other  day  pub- 
licly that  the  Government  of  Madras  is  suffering 
from  the  consequences  of  his  predecessors'  thought- 
less mistakes.  Those  who  made  the  alignment  of  the 
Madras  Railway,  he  said,  "  seem  to  have  taken  the 
precaution  of  avoiding  all  the  populous  centres  as  much 
as  possible,  and  to  have  imagined  that  the  line  would 
pay  better  by  passing  through  jungles  instead  of  through 
towns. "  His  Excellency  added  that,  in  his  official 
capacity,  he  is  not  responsible  for  the  making  of  railroads. 
Is  anybody  now-a-days  ?  Local  Self-Government  theories 
have  a  tendency  to  go  down  below  zero,  when  anything 
really  practical  is  on  the  tapis. 

The  Madras  Chamber  of  Commerce  protested  abun- 
dantly against  the  nervous  dread  of  the  neighbourhood  of 
large  towns— possible  head  centres  of  sedition — which 
dominated  the  action  of  the  authorities  who  held  control 
over  the  construction  of  the  Madras  Railway.  To  no  pur- 
pose.    And  it  is  written : — 

Unfortunately,  the  mistake  is  one  that  cannot  now  be 
repaired  at  a  cost  which  the  Secretary  of  State  could  be 
reasonably  expected  to  sanction ;  and  the  line  must 
continue  to  suffer  from  causes  over  which  it  has  no  con- 
trol, but  for  which  the  Government  is  confessedly  respon- 
sible. The  position  must  therefore  be  accepted,  but  the 
Chamber  desires  to  respectfully  suggest  that  the  frank 
k-ecognition  of  the  unfortunate  error  of  judgment  of  the 
over-ruling  local  authorities  of  upwards  of  a  quarter  of  a 
century  ago  should  tend  to  make  the  present  Government 
peculiary  desirous  of  exerting  the  influence  at  its  com- 
mand to  prevent  any  gratuitous  addition  to  the  serious 
drawbacks  against  which  the  Madras  Railway  has  already 
to  contend. 

There  is  a  proposal  to  the  fore  for  amalgamation  between 
the  South  Indian  Railway  Company  and  the  Cuddapah- 
Nellore  State  line ;  but  it  does  not  seem  to  meet  with 
much  popular  approval.  The  Chamber  of  Commerce's 
objections  to  it  are  thus  formulated  : — 

It  is,  I  trust,  superfluous  for  me  to  state  that  the 
Chamber  regards  the  two  Railway  Companies  whose  field 
of  work  lies  within  this  Presidency  with  the  utmost  im- 
partiality ;  and  that  it  is  opposed  to  the  idea  of  extend- 
ing any  invidious  preference  to  either  of  them.  There 
is  room  in  the  Presidency  for  the  full  employment  of  both 
systems,  and  the  Government  appears  to  have  succeeded 
hitherto  in  so  apportioning  the  territory  served  by  each, 
that  the  extent  of  the  work  done  by  the  two  lines  is 
now  remarkably  even.  Thus,  in  1886,  the  Madras 
Railway  Company  carried  6,374,718  passengers  and  the 
South  Indian  Railway  Company  carried  6,509,963. 

The  Chamber  cannot,  therefore,  view  with  unconcern  a 
policy  that  proposes  to  allow  the  southern  Company  to 
intrude  upon  and  divert,  by  preferential  rates  or  otherwise) 
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the  traffic  obtainable  in  what  has  hitherto  been 
considered  the  special  territory  of  the  northern  Company, 
and  to  encourage  that  traffic  to  find  its  outlet  either  at 
the  French  port  of  Pondicherry  or  the  British  port  of 
Negapatam,  instead  of  at  its  more  natural  destination 
namely,  the  port  of  Madras,  at  which  a  harbour  is  now 
being  constructed  at  great  cost  to  the  State.  The  Cham- 
ber has  been  committed,  since  1873,  to  the  opinion  that 
»he  trade  of  this  port  is  capable  of  yielding,  without 
undue  pressure,  a  revenue  in  harbour  dues  sufficient  to 
pay  interest  at  the  rate  of  4  per  cent,  per  annum  on  a 
capital  expenditure  of  £565,000  ;  but  if  the  negotiations 
under  reference  are  carried  out  as  originally  proposed, 
the  Chamber  will  be  compelled  to  modify  its  opinion  of 
the  revenue  prospects  of  the  harbour. 

We  are  told  that  completion  of  the  metre  line  of  the 
Southern  Mahratta  Railway  from  Guntakul  to  the  Portu- 
guese port  of  Marmagoa  is  already  tapping  much  of  the 
traffic  in  cotton  and  other  staples  of  the  Bellary  district 
hitherto  ordinarily  brought  by  the  Madras  Railway  for 
shipment  at  that  port. 

Moreover,  that  extension  of  a  metre  gauge  line  from 
Guntakul,  vid  Dharniavaram  to  Hindupur,  whence  an 
extension  to  Bangalore  must  be  merely  a  question  of 
time,  is  within  cognizable,  practical  purview.  Upon  the 
admittedly  "  disastrous "  results  likely  to  ensue  to  the 
Madras  Railway  as  consequences  of  these  new  departures, 
the  Report  we  have  in  hand  looks  complacently,  with- 
out any  arriere  pensee.  Probably  Indian  Engineer- 
ing can  afford  to  do  likewise.  We  make  no  preten- 
sion to  sporting  proclivities,  and  ergo  Railway  tracks 
conducted  through  jungles  and  avoiding  commercial 
centres  do  not  commend  themselves  to  our  appreciation 
of  right,  and  amenability  to  right  reason. 

It  is  suggested  that  the  large  tract  of  country  bounded 
by  the  Southern  Mahratta  Main  line,  and  the  Bellary- 
Kistna  Railway  to  the  north,  by  the  Coromandel  coast 
to  the  east,  and  the  Malabar  coast  to  the  west,  might 
have  been  reasonably  regarded  as  a  proper  field  of  labor 
for  the  Madras  Railway  Company,  while  the  area  south 
of  the  south-west  line  of  the  Madras  Railway  might 
continue  to  be  assigned  to  the  South  Indian  Railway 
Company.  Modem  competition  blows  all  such  paper  cut 
and  dried  arrange  ment  with  nothing,  into  nothingness, 
holds  fast  to  a  healthy  system  of  competition.  And  pre- 
vails.   Et  prcBvcdehit. 

The  good  da}'8  of  monopolists  are  overpast,  and  except 
under  the  exceptional  unofficial  handling  of  Public  Works 
Department  dummies  like  Sir  Charles  Elliot,  are  not 
likely  again  to  afflict  this  generation. 

We  note  that  His  Excellency  the  Governor  of  Madras 
has  put  in  print  his  opinion  that  in  the  absence  of  any 
inducement  to  traffic  through  the  exercise  of  undue 
preference  to  leave  the  shorter  route  to  the  coast  the 
harbour  of  Madras  will,  unless  burdened  by  exorbit- 
ant charges,  outweigh  such  of  the  impediments  due 
to  a  single  break  of  gauge  as  are  inevitable,  and  mil 
secure  to  Madras  the  export  trade  to  which  its  geographi- 
cal position  is  so  distinctly  favorable. 


SANITATION  IN  BENGAL. 

During  1886-87  the  Sanitary  Commissioner  of  Bengal 
inspected  39  provincial  towns,  with  Municipal  Corpora- 
tions attached  to  their  importance.  But  he  can  only 
report  three  of  them — Burdwan,  Darjeeling  and  Saheb- 
gunge — as  "  in  fairly  good  condition."  So  much  for  the 
uses  of  lokil  sluff  on  its  conservancy  sides.  A  steady  fall 
fi:om  year  to  year  in  the  number  of  official  and  European 
members  on  the  Committees,  consequent  on  introduction 
of  the  elective  system,  is  noted.  This  statement  ought  ta 
be  read  probably  in  connection  with  the  one  we  have 
antepenultimately  quoted. 

The  chief  differences  in  expenditure,  as  compared  with 

the  previous  year,  are : — 

Increase. 

Rs. 

(1)  General  establishment  and  collection  charges  14,422 

(2)  Lighting  ...  ...  ...  12,650 

(3)  Repairs  to  markets,  dispensaries,  &c.  . . .     7,062 

(4)  Water-works  ...  ...  ...  59,36ft 

(5)  Road-cleaning   establishment  ...  ...  21,725 

(6)  Drainage  works      ...  ...  ...  19,595 

(7)  Markets,  slaughter-houses  and  public  gardens  14,643 

(8)  Other  charges  under  "  Public  convenience"...     6,557 

Decrease. 

(9)  Buildings  and  other  works        ...  ...     6,323 

(10)  Road-watering        ...  ...  ...     3,458 

(11)  Conservancy  ...  ...  ...     3,351 

(12)  Public  instruction  ...  ...  ...     4,23* 

(13)  Contribution  to  local  or  provincial  funds     . . .     4,491 

(14)  Miscellaneous  ...  ...  ...  90,929 

The  increase  under  the  heading  "  Drainage  Works"  is  a 

commendable  improvement  on  the  past ;  but  is  open  to  a 
good  deal  of  expansion  still.  In  only  two  Municipalities  is 
a  water-tax  levied — Burdwan  and  Darjeeling.  These,  it 
will  be  remembered,  are  two  of  the  three  accorded  by  the 
Sanitary  Commissioner  the  honour  of  being  reported  "  in 
fairly  good  condition."  With  the  exception  of  the  money 
spent  on  water-works  by  Burdwan  and  Darjeeling ; 
Rs.  14,643  devoted  to  markets,  slaughter-houses,  and  public 
gardens ;  and  Rs.  7,062  to  repairs,  nothing  more  seems 
to  have  been   spent  in   the   Engineering  line. 

Several  fires  occurred  during  the  year,  causing  consi- 
derable damage  to  property  and  loss  to  the  mercantile 
community,  especially  in  the  Municipality  of  Goberdanga, 
where  about  500  houses  and  84  sugar  manufactories^ 
full  of  sugar  and  molasses,  were  burnt  down.  The  total 
loss  was  estimated  at  Rs.  2,50,000.  The  Municipal 
Commissioners  did  much  to  alleviate  the  distress  of 
the  sufferers.  The  Culna  Municipality  suffered  to  the 
extent  of  Rs.  56,000  from  the  fire  which  broke  out 
on  the  16th  March  1887  and  raged  for  sonie  hours,  not- 
withstanding all  the  efforts  of  the  Commissioners  and  the 
police  to  put  it  out.  Five  hundred  and  eighty-four 
thatched  and  27  masonry  houses  were  destroyed.  In  the 
Baidyabati  Municipality  the  lives  of  three  women  were 
lost,  and  about  100  houses  were  destroyed  by  the  fire 
which  took  place  on  the  24th  March  1887.  The  Muni- 
cipal Commissioners  tried   in  vain  to  arrest  the  progress 
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I  if  the  firo.  The  estimated  loss  was  Rs.  50,000.  The 
floods  also  did  a  good  deal  of  damage  to  roads,  drains 
and  houses  in  the  Municipalities  of  Nuddea,  Naraingunge, 
Purneah,  Brahmanberiah,  Furreedpore,  and  Coomer- 
khally. 

BRAKE  TRIALS  ON  FRONTIER  RAILWAYS. 

The  Delegates  of  the  Railway  Conference  have  re- 
turned from  Quetta  having  had  their  outing  to  the  Fron- 
tier at  the  expense  of  the  Government  of  India.  They 
spent  four  days  altogether  in  the  neighbourhood  of 
Quetta  conducting  experiments  with  two  descriptions  of 
automatic  brakes  (Vacuum  and  Westinghouse),  which 
had  been  carried  out  hundreds  of  times  before  in 
England  and  which  left  the  relative  merits  of  the  two 
systems  in  exactly  the  same  position  as  before.  Both 
descriptions  of  brake  in  the  hands  of  experts  sent  by 
the  rival  companies  acted  admirably.  The  Westinghouse 
i.s  said  to  have  beat  its  former  record  in  having  stopped 
n  train  equivalent  to  52  ordinary  vehicles  running  down 
«  gradient  of  1  in  100  at  a  speed  of  33  miles  an  hour  in  a 
distance  of  75  yards.  The  Vacuum  brake  does  not  pro- 
fess to  be  able  to  stop  long  trains  without  the  addition  of 
numerous  inlet  valves  throughout  the  train,  and  not  hav- 
ing had  these  valves  fitted  did  not  attempt  to  handle  this 
length  of  train.  With  the  equal  lengths  of  trains  tried 
running  down  gradients  of  1  in  40  the  Westinghouse  also 
showed  its  superiority  pulling  up  in  a  much  shorter  dis- 
tance. This  seems  due  to  the  comparative  slowness 
with  which  the  Vacuum  brake  acts.  The  two  brakes 
Averc  tried  on  the  Bolan  railway  to  test  their  powers 
of  controlling  speeds  down  long  inclines.  In  these 
trials  while  both  brakes  did  the  work  efficiently  the 
Vacuum  kept  the  speed  somewhat  steadier  than  the 
Westinghouse. 

It  is  understood  that  the  Delegates  have  not  come  to 
.my  definite  conclusion,  and  as  both  brake  companies 
arc  willing  to  have  extended  time  trials  it  seems  desir- 
able that  each  should  be  tested  for  a  year  in  the  hands 
of  the  drivers  working  ordinary  trains  and  with  all  the 
\  ariations  of  climate  and  exposure  to  dust,  cold,  and 
lieat,  which  are  to  be  had  on  the  frontier  railways 
of  Biluchistan.  The  advocates  of  the  Westinghouse  brake 
assert  that  the  India  rubber  piston  packings  and  washers 
of  the  Vacuum  will  not  stand  great  heat  and  that  as 
an  inward  rush  of  air  takes  place  when  the  brakes 
are  applied  much  dust  and  grit  will  enter  the  tubes 
and  valves  and  quickly  injure  them,  while  friends 
of  the  Vacuum  brake  state  that  the  "  triple  valve  "  will 
assuredly  give  trouble.  Nothing  under  a  year's  experi- 
ence of  both  will  decide  these  points. 

The  Reoistbation  of  Patent  AGENTS.^The  following  clauses  are 
those  in  the  Bill  entitled,  "An  Act  to  Amend  the  Patents,  Designs, 
and  Trade  Marks  Act,  1883,"  which  refer  to  the  registration  of 
patent  agents  :  -(1)  After  the  1st  day  of  July  1889,  a  person  shall 
not  be  entitled  to  describe  himself  as  a  patent  agent,  whether  by 
advertisement,  by  description  on  his  place  of  business,  by  any 
document  issued  by  him,  or  otherwise,  unless  he  is  registered  as  a 
patent  agent  in  pursuance  of  this  Act.  (2)  If  any  person  knowingly 
describes  himself  as  a  patent  agent  in  contravention  of  this  section  he 
shall  be  liable  on  summary  conviction  to  a  fine  not  exceeding  £20. 


gioizB  mxb  ^ommtnis. 


Scientific  Research. — A  meteorological  observatory 
has  been  opened  under  the  auspices  of  the  Government 
of  India  at  Baghdad. 

A  Wise  Change. — From  1st  January  next  the  Bengal 
Central  Railway  will  be  worked  independently  of  the 
Eastern  Bengal  State  Railway  system,  Mr.  Carey,  the 
present  Chief  Engineer,  being  Manager. 

The  Burakur  Iron- Works. — We  are  sorry  to  learn 
that  the  proposal  recently  made  by  a  Home  'Syndicate  to 
purchase  the  Bengal  Iron-Works  is  likely  to  fall  through. 
The  offer  made  was  ridiculous — shewing  gross  ignorance, 
or  rather  palpable  miscalculation. 

Mysore  Agricultural  Exhibition. — The  first  Agri- 
cultural Industrial  Exhibition  ever  held  in  the  Mysore 
province  was  opened  on  the  17  th  instant  in  Mysore  by 
the  Maharaja.  There  were  present  nearly  20,000  people. 
Thirty  thousand  exhibits  were  shewn. 

Irrigation  Operations  of  the  Year  1887-88  in 
Bengal. — The  Annual  Statement  in  acres  of  crops  irri- 
gated by  cai^als  in  Canal  Divisions  in  Bengal  shews  a 
total  for  1887-88  of  488,542,  against  a  total  for  1886-87 
of  417,821.  No  less  than  390,116  acres  of  the  former 
figure  is  due  to  rice  cultivation. 

Native  Consi.stency. — By  way  of  making  its  patrio- 
tism manifest  the  Executive  Committee  of  the  National 
Congress  has  indented  on  an  English  manufacturer  for  a 
thousand  chairs.  And  the  Congress  professes  desire  to 
further  the  development  of  native  arts  and  trades !  Are 
there  no  Indian  carpenters  capable  of  chair  making  ? 

Official  Morality. — It  is  whispered  that  tho  Audit 
Code  of  the  E.  I.  R.  was  coolly  appropriated  by  a 
certain  Provincial  State  Railway  in  Bengal,  and  the  out- 
come of  this  wholesale  copying  was  some  ludicrous 
mistakes  which  led  to  tho  detection  of  the  "  piracy."  The 
E.  I.  R.  authorities  have,  we  hear,  referred  the  question 
of  "  copyright"  to  Government. 

The  Madras  Harbour. — The  Engineer  of  the  Madras 
Harbour  Works  has  prepared  plans  and  estimates  for  the 
north-east  entrance  of  the  Madras  Harbour.  These  have 
been  approved  by  the  Harbour  Trust,  and  Government 
have  been  asked  to  wire  to  the  Secretary  of  State  to 
postpone  sanction  to  any  design  for  the  entrance,  pending 
receipt  of    the    Board's  proposals. 

Coal  Prospecting  in  Rajmahal. — We  learn  that  the 
Government  of  Bengal  intend  testing  the  Rajmahal  coal- 
fields by  a  deep  boring  at  a  site  to  be  selected  by  Dr. 
King.  The  bore-hole  will  be  carried  down  to  a  depth  of 
500  feet.  The  work  has  been  entrusted  to  Messrs.  Atkin- 
son Brothers  who  have  engaged  the  services  of  Mr.  T. 
Forster,  M.E.,  f.g.s.,  to  superintend  the  operations. 

Progress  India  ! — On  the  third  day  of  the  month 
Ashin,  lately  departed,  a  meeting  of  Bengal  Pundits 
was  held  to  consider  what  steps  ought  to  be  taken  to 
rectify  mistakes  in  current  Bengali  Almanacs,  and  to 
bring  them  "  into  a  tolerable  state  of  uniformity  " — some 
approximation  to  scientific  verdicts  finding  favor  in 
Europe.     This  seems  to  us  a  hopeful  sign  of  the  times. 

Seebpore  Engineering  College. — A  correspondent 
to  the /ndm^i  if  irror  (19th  October)  is  of  opinion  that 
the  Engineering  College  at  Seebpore  "  imparts  a  very 
meagre  sort  of  technical  education.  "     Perhaps  the  autho. ' 
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rities  concerned  will  take  the  hint.  Meanwhile  hasty 
critics  should  remember  that  interest  in  technical  educa- 
tion is  quite  a  now  thincr,  a  sommvliat  inohoute  perception 
as  yet. 

The  Delhi-Kalka  Railway. — It  is  now  definitely 
settled  that  Mr.  R.  A.  Way,  Executive  Engineer,  P.  W.  D., 
who  is  now  sening  on  the  Beugal-Nagpur  Railway  as 
Superintending  Engineer,  Eastern  Section,  will  be  the 
Chief  Engineer  of  the  Delhi-Kalka  Railway.  Mr.  Way 
is  already  directing  the  operations  of  the  survey,  and  has 
appointed  Mr.  H.  Graves  to  carry  out  the  same  as  Engi- 
neer-in-charge,  pro  tern. 

As-SAM  Petuoleum. — Mr.  Townsend,  the  expert,  as 
the  result  of  a  recent  examination  of  petroleum  deposits 
in  the  Upper  Assam  Valley,  made  by  orders  of  the  Govern- 
ment of  India,  gives  a  glowing  account  of  the  prospects. 
He  is  even  hopeful  enough  to  suggest  that  "  the  time 
may  not  be  far  distant  when  we  may  be  able  to  put 
American  and  Russian  kerosine  out  of  the  Eastern 
markets  by  an  equally  good  article  of  home  production. " 

The  Gljlsgow  Exhibition. — From  the  opening  day  of 
the  Glasgow  Exhibition  up  to  26th  September  4,113,066 
persons  had  passed  the  turnstiles.  We  have  been  hear- 
ing lately  about  Exhibitions  being  played  out,  and  alto- 
gether imattractive.  These  figures  do  not  bear  out  such 
conclusions.  But  then  M.  Joubert  is  not  in  charge  of 
the  Glasgow  Exhibition,  which  by  all  accounts  .seems  to 
be  a  remarkably  well  ordered  performance.  We  are  glad 
that  India  is  fairly  well  represented  at  it. 

Burma. — Mr.  G.  F.  Berrill,  Sub-Engineeer  and  Hono- 
rary Assistant  Engineer,  has  been  appointed  to  the 
charge  of  the  4th  Division  of  the  Toungoo  Marulalay 
Railway  extension  vice  Mr.  Wiseman,  Executive  Engineer, 
who  has  taken  privilege  leave.  Mr.  J.  D.  Harris  who 
was  employed  as  a  temporary  Upper  Subordinate  on  the 
Toungoo  Mandalay  extension  will,  on  his  services  being 
dispensed  with  by  the  Railwaj',  be  re-entertained  on  the 
Burma  Provincial  Establishment  as  a  temporary  Assistant 
Engineer. 

The  Eastern  Telegraph  Company.— The  accounts  of 
Eastern  Extension,  Australasia,  and  China  Telegraph  Com- 
pany, Limited,  for  the  half-year  ended  ;<Oth  June,  sliow, 
subject  to  audit,  a  profit  balance  of  £79,15-3,  after  pay- 
ment of  the  interim  dividend  for  the  first  quarter,  and 
charging  the  cost  of  the  completion  of  the  Singapore- 
Saigon  cable  renewal,  amounting  to  £15,401.  The 
Directors  have  declared  a  dividend  for  the  quarter  ended 
30th  June  of  2s.  Gd.  per  share,  tax  free,  payable  on  the  16th 
October,  carrying  forward  £47,903. 

Nerbudda  Coal  and  Iron  Company.— At  a  meeting 
of  the  Nerbudda  Coal  and  Iron  Company  (Limited) 
held  on  the  2oth  ultimo  in  London,  it  was  stated  that  the 
result  of  the  working  of  the  Company  during  the  past 
six  months  was  such  that  the  shareholders  should  regard 
the  result  of  the  six  months'  working  as  satisfactory, 
especwlly  remembering  that  they  are  recovering  from 
a  serious  accident  which  might  have  caused  the  annihi- 
lation of  the  Company,  which  occurred  under  the  Manage- 
ment now  guiding  the  destinies  of  Umaria  and  Warora. 

Official  Phra.seology.— What  is  the  precise  meaning 
of  the  word  "  interesting  ?"  What  is  described  as  an 
interfiling  feature  in  the  construction  of  wells  in  the 
North  West-Provinces  is  thus  focussed  in  the  last  Go- 
vernment Review   of  Court    of  Wards  management  of 


estates  thereaway  : — "  At  Orerman,  one  well  w;is  in 
course  of  construction  :  15  feet  only  of  the  cylinder  had 
been  sunk  when  the  shaft  gave  way,  owing  to  t lie  sand 
and  the  rains,  and  buried  the  cylinder  altogether.  Total 
expenditure  to  30th  September  1887,  Rs.  230-6-11." 

Accelerated  Mail  Service  Between  Calcutta  and 
BoMHAY. — A  weekly  connection  with  the  P.  and  O. 
Mail  Service  has  been  arranged  for  between  Calcutta  and 
Bombay.  This  train  will  start  slightly  early  and  will 
not  stop  except  for  Locomotive  purposes.  A  dining  and 
Pullman  car  will  be  attached  to  the  train,  which  will 
arrive  in  Bombay  in  sufficient  time  to  catch  the  Mail 
Steamer.  In  this  way  a  day  would  probably  be  saved  andl 
would  enable  letters  received  b}'  one  mail  being  an- 
swered by  the  next.  This  arrangement  will  come  into 
force  early  next  j'ear. 

Local  Industry. — The  Singapore  shipbuilding  trade 
has  been  hard  hit  by  a  measure  just  passed  by  the 
Netherlands  Indian  Government,  in  the  interest  of  local 
industry  at  Batavia.  Until  very  lately,  it  had  been  the 
custom  to  build  at  Singajiore  all  small  steaniers  required 
by  that  Government  for  official  purposes  in  the  outlying 
settlements.  As  might  have  been  expected,  objection 
was  rai.sed,  on  patriotic  grounds,  against  spending  money 
in  fiivoring  foreign  trade,  and  neglecting  to  encourage 
local  enterprise  in  the  same  line.  Liberality  of  this  kind 
has  not  been  unknown  here  too. 

An  Acknowledgment. — We  have  been  favored  with 
the  following  official  papers: — (1)  Circular  letter  No.  2535 
G.  of  1888  to  Local  Governments,  &c.,  re  preparation  of 
recommendation  rolls  of  officers  serving  on  lists  the  promo- 
tions on  which  are  made  bj-  the  Government  of  India. 
(2)  G.  of  L  Resolution  No.  2591  G.,  dated  the  6th  October 
1888,  re  necessity  of  a  strict  system  of  selection  for  the 
superior  posts  of  the  P.  W.  Department.  We  may  say  that 
these  papers  were  received  by  us  some  days  after  one  of 
them  had  appeared  in  the  columns  of  the  Pioneer,  so  that 
we  have  to  be  thankful  for  small  favors. 

Frontier  Defence. — Schemes  have  been  under  con- 
sideration for  some  time  past  for  placing  the  North- 
western Railway  in  a  position  to  meet  a  heav}'  troop 
movement  in  the  event  of  it  becoming  necessary  to 
collect  a  large  army  on  our  frontier  at  any  time,  and  it  is 
gratifying  to  know  that  the  proposals  have  now  advanced 
beyond  the  stage  of  discussion,  and  that  measures  are 
shortly  to  be  taken  to  carry  the  various  schemes  into 
execution.  Government  has  sanctioned  the  execution  of 
all  works  required  at  stations  to  allow  of  the  maximum 
number  of  trains  being  worked  through. 

The  "Salt"  Rtnc. — An  English  correspondent  says 
that  Cheshire  salt  has  lately  been  selling  at  unremunera- 
tive  prices.  But  a  ring  has  now  been  formed,  a  monopoly 
is  being  established,  and  i'uncy  prices  will  soon  be  estab- 
lished. The  corresjDondent  suggests  that  India,  as  a 
yearly  consumer  of  some  400,000  tons  of  the  "  promoted" 
article,  will  suffer  therefore.  That  is  possible  only.  English 
salt  is  a  luxury  only  indulged  in  by  the  rich,  and  so  in- 
trinsically cheap  (for  their  pockets)  that  a  rise  in  price 
will  not  make  itself  appreciably  felt.  All  the  same,  could 
not  something  be  done  to  improve  the  manufacture  of 
Indian  salt,  and  so  to  dish  greedy  monopolists  ? 

Economy  ? — The  Government  of  India  are  supposed  to 
be  in  an  impecunious  state  judging  by  their  action  ia 
regard  to  the  Staff'  of  the  P.  W.  Department  and  to  the 
stoppage  of  increments   due   to  officers  of  the   open   line 
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N.-W.  Railway.  Yet  in  order  to  please  a  private  firm  com- 
peting for  their  orders  they  ordered  an  engine  and  train 
of  some  twelve  vehicles  from  the  Eastern  Bengal  Railway 
to  the  western  frontier  of  Beluchistan  and  back  to  Cal- 
cutta, in  order  to  make  some  half  dozen  experiments  with 
Vacuum  brakes.  More  than  one  engine  and  fully  a-s 
many  vehicles  belonging  to  the  Sind  section  N.-W.  Rail- 
way have  for  some  time  past  been  fitted  with  the  same 
brake !  ! 

The  Defences  of  Singapore. — The  War  Depart- 
ment has  been  unable  to  furnish  the  remaining  portion 
of  the  armament  for  Singapore,  owing  to  the  heavy  guns 
supplied  by  the  manufacturers  for  the  Forts  not  having 
stood  the  severe  tests.  The  latter,  however,  has  had  its 
misfortunes,  and  time  will  tell  what  may  be  in  store  for 
the  former  now  required.  Some  months  more  will,  there- 
fore, elapse  before  those  guns  are  received  in  the 
Colon}'.  The  quick-firing  guns  will  be  despatched  from 
England  in  November,  or  perhaps  earlier.  Three  out 
of  the  seven  Forts  have  been  completed  and  armed 
and  are  ready  to  be  handed  over  to  the  Military 
authorities. 

A  Russian  Railway  Bridge. — We  glean  from  a  home 
paper  that  a  bridge,  by  which  the  Transcaspian  Railway 
will  cross  the  Oxus  at  Charjui,  was  constructed  simply 
for  the  transport  of  material  by  Mr.  Balensky,  the 
Engineer  concerned,  but  the  Railway  directors  have  deter- 
mined to  use  it  for  trains ;  and  it  is  estimated  that  it  will 
last  about  ten  years,  after  which  it  will  be  replaced  by 
a  more  permanent  structure.  The  total  length  from  bank 
to  bank  is  12,817  feet  8  inches;  but  the  river  is  broken 
up  into  one  main  and  three  subsidiary  channels  at  this 
point,  and  intervening  islands  will  be  utilised  for  supports. 
The  rails  are  only  between  5  feet  or  6  feet  above  the  level 
of  the  river  during  floods. 

Mysore  Railway. — Up  to  1885-86,  the  year  before 
which  the  Mysore  Railways  were  transferred  to  the 
Southern  Maharatta  Company,  the  capital  outbiy  was 
Rs.  64,89,346.  The  income  in  the  year  was  Rs.  15,18,212. 
The  cost  of  working  Rs.  8,88,026.  The  net  earnings 
Rs.  6,30,186.  Outstandings  and  demand  payable  at  the 
end  of  the  year  Rs.  18,088.  The  net  receipts  Rs.  6,48,274. 
The  interest  on  capital  Rs.  11,31,765  and  the  net  deficit 
Rs.  4,83,491.  During  the  same  year  there  were  3,135  first- 
class  passengers  ;  13,674  second-class  ditto  ;  4,31,788  third- 
class  ditto  ;  who  paid  approximately  Rs.  2,64,484.  The 
total  from  passengers  and  traffic  was  Rs.  4,33,954,  and 
the  working  expenses  Rs.  2,26,170. 

Climate  of  the  British  Empire. — Symons's  Meteo- 
rological Magazine  for  August  contains  an  interesting 
summary  of  the  climate  of  the  British  Empire  during 
1887.  Comparing  with  the  .summary  for  1886,  Stanley, 
Falkland  Isles,  takes  the  place  of  London  as  the  dampest 
station.  Adelaide  has  the  highest  .shade  temperature, 
lll''"2;  the  highest  temperature  in  the  sun,  164°;  and  is 
the  driest  station.  Winnipeg  has  the  lowest  shade 
temperature  42°7  and  the  greatest  yearly  range,  135°'9. 
Bombay  has  the  greatest  rainfall,  and  Malta  the  least, 
and  also  the  least  cloud.  Although  the  maximun  shade 
temperatures  in  Australia  exceed  those  in  India,  the 
average  maxima  of  the  latter  far  exceed  those  of 
Australia. 

Storage  of  Explosives. — If  nitro-compounds  are 
to  be  safely  stored  at  Aden,  a  correspondent  contends 
that  a  magazine  must  be  built  in  the  sea  itself,  so  that 


the  cases  containing  the  explosive  will  remain  always 
several  feet  beneath  the  sea  level  at  low  tide,  and,  conse- 
quently, be  always  foirly  cool.  Such  a  magazine  could 
easily  be  erected,  and,  though  somewhat  norel  in  design, 
is  the  only  way  in  which  perfect  safety  can  be  .secured 
in  a  climate  like  Aden.  Those  explosives  that  are  not 
permanently  injured  by  water,  might  be  stored  in  wooden 
boxes,  and  the  remainder  might  be  packed  first'  in  gutta- 
percha or  ebonite  cases  inside  the  wood.  Zinc  should 
be  avoided  as  tending  to  set  up  electrical  action  when 
exposed  to  salt  water  for  any  length  of  time. 

More  Railway  Accidents.— Asansol  has  been  ob- 
taining an  unenviable  reputation  for  disasters  arising  in 
connection  with  the  working  of  that  important  station 
on  the  E.  I.  R.  Of  course,  it  is  not  in  the  interests  of  the 
Railway  authorities  to  give  publicity  to  disasters  of  this 
kind,  and  we  have  only  accidently  heard  of  one  of  these 
occurrences  of  recent  date,  which  involves  interesting  issues 
between  the  Loco,  and  Traffic  branches  without  reference 
to  the  cost  to  the  State.  The  facts  are  that  while  the  yard 
pilot  was  shunting  across  the  up-line  between  the 
distant  and  main  signals  she  was  run  into  by  a  "  goods  " 
(1,000)  ton-train,  completely  wrecking  five  waggons  of  the 
former  and  seriously  damaging  the  two  engines  of  the 
latter.  No  lives  were  happily  lost,  but  if  instead  of  a 
"  goods  "  it  had  been  a  "  passenger  "  the  consequences 
may  be  better  imagined  than  could  be  described. 

The  Deccan  Coal-field. — A  correspondent  of  the 
Pioneer  says  : — "  There  is  no  doubt  of  the  goodness  of 
Singareni  coal  at  a  price.  It  is  like  good  Raniganj,  such 
as  sells  in  Calcutta  at  Rs.  10  a  ton.  It  is  not  as  good  as 
Kurhurbali  in  appearance,  though  it  is  said  to  keep  steam 
well  in  locomotives.  Nor  is  it  as  good  as  Burrakur 
egg-coal.  The  As.sam  coal  it  does  not  resemble  in 
the  least  either  in  appearance  or  duty."  Raniganj  coal 
selling  at  Rs.  10  a  ton  in  Calcutta  will  be  news  to  coal 
owners  in  Bengal.  The  same  correspondent  adds : — 
"  There  is  manifestly  a  fine  future  before  what  is  known 
as  Singareni  coal,  but  the  concern  needs  nourishment 
and  careful  nursing.  The  coal  must  be  generously  intro- 
duced to  the  markets  waiting  for  it  in  plentiful  quantities 
and  at  reasonable  prices  *  ♦  »  the  whole  question  of  the 
development  of  Singareni  begins  and  ends  in  labor.. 
But  good  labor  premises  good  management  and  generous 
finance." 

Railways  in  Queensland. — The  report  of  the  Com- 
missioner for  Railways  in  Queensland  for  the  year  ended 
31st  December  last  has  been  issued,  and  it  shews  that  the 
total  expenditure  on  the  Railway  lines  of  the  Colony 
up  to  that  date  amounted  to  £12,482,576,  of  which 
£1,162,192  was  for  lines  still  under  construction  or  survey 
at  the  end  of  the  year.  The  interest  amounted  to 
£524,807  per  annum,  and  the  average  cost  of  the  lines 
opened  for  traffic  was  £6,414  per  mile.  The  gross  earn- 
ings for  the  year  shewed  an  increase  of  £85,217,  or 
about  12^  per  cent,  over  those  of  the  previous  year. 
The  interest  contributed  by  net  earnings  from  all  lines 
in  1887  amounted  to  £243,533,  and  the  interest  on  the 
total  capital  expenditure  on  all  lines  was  1'95  per  cent., 
the  interest  on  lines  opened  for  traffic  and  bearing 
revenue  being  2'15  per  cent.  The  construction  of  the 
first  section  of  the  Railway  from  Normanton  to  Cloncurry 
has  been  authorised. 

The  Poona  Exhibition. — Captious  critics  have  ob- 
jected to  the  Poona  Exhibition  that  it  contains  only  such 


326 


INDIAN  ENGINEERING. 


[October  27,  '88. 


a  collection  of  goods  as  may  be  seen  displayed  at  the 
doors  of  Indian  Hotels,  and  in  so-called  curiosity  shops. 
Defenders  of  the  show  ask  them — how  about  the  steam 
engine,  and  *he  slate  cutting  machine,  and  the  scientific 
instruments  manufactured  by  native  artisans  at  Kolha- 
pore  ?  How  about  the  excellent  paper  turned  out  from 
the  Reay  Mills  at  Bombay  ?  How  about  the  Baroda  glass- 
ware ?  How  about  the  locks,  knives,  clocks,  woodwork, 
and  potter)'  from  various  parts  of  India  ?  The  captious 
critics  have  the  worst  of  it,  we  take  it.  The  Poona  Ex- 
hibition, in  a  quiet  unassuming  way,  seems  to  be  doing 
good  work,  and  has  managed  to  gather  together  interest- 
ing specimens  of  manufactures  that  are  new  to  the  hands 
of  Indian  workmen  as  well  as  specimens  of  the  arts  to 
which  they  are  habituated.  The  Exhibition  denotes  pro- 
gress ;  is  a  signpost  on  the  way  to  further  progress. 

Bombay  Port  Trcst. — The  Acting  Engineer  for  Dock 
Construction,  has  submitted  modified  plans  and  estimates 
for  graving  dock  in  accordance  with  Trustees'  Resolution 
of  29th  June  1888.  The  modifications  are  : — The  length 
reduced  to  500  feet  when  caisson  is  at  inner  berth,  actual 
floor  of  dock  62  feet ;  upper  altars  2  feet  instead  of  1  foot 
6  inches ;  side  timber  slides  are  done  away  with  ;  the 
altars  are  carried  round  the  ends  and  steps,  and  a  timber 
iilide  provided  at  the  end  ;  the  floor  slopes  from  head  to 
stem.  He  proposes  to  remove  three  bays  of  a  shed  to 
make  room  for  engine  and  pumps  and  re-erect  them  as 
in  addition  to  another  shed,  and  to  use  pumps  of  less 
power  than  at  first  proposed,  but  sufficient  to  empty  the 
dock  in  3i  to  4^  hours.  He  suggests  that  the  entrance 
be  altered  in  dimensions  and  shape  to  suit,  for  the  outer 
berth,  the  caisson  of  the  communication  passage.  Attach- 
ed to  the  estimate  is  a  statement  showing  the  cost  of  the 
present  as  compared  with  the  former  design,  the  total  of 
the  present  one  being  Rs.  12,75,105. 

Sir  John  Fowler  ox  the  Malioakanda  Reservoir. 
— It  appears  that  the  Colonial  Office  called  in  Sir  John 
Fowler,  to  advise  them  as  to  what  was  best  to  be  done 
with  the  broken  reservoir,  and  after  careful  consideration, 
he  made  his  report.  He  does  not  support  the  finding  of 
the  local  Commission  that  the  failure  was  due  to  the 
defective  foundations,  but  agrees  with  Mr.  Burnett,  that 
the  cause  is  traceable  to  expansion  and  contraction  of 
the  walls  exposed  to  a  tropical  sun.  Sir  John  Fowler  says 
that  he  is  "  of  opinion  that  the  resisting  power  of  the 
walls  against  the  pressure  of  water  has  been  frequently 
diminished  by  two-thirds  and  even  less  of  their  normal 
strength."  Sir  John  Fowler  regrets  that  he  cannot  re- 
commend a  less  costly  mode  of  repairing  the  tank,  which 
he  estimates  at  Rs.  1,40,000  !  This  amount  is  one-quarter 
the  cost  of  the  reservoir  in  the  first  instance.  Mr.  Bur- 
nett's services  are  to  be  retained,  and  he  is  now  said  to 
be  on  his  way  out  to  carry  out  the  repairs  of  the  work 
on  the  lines  laid  down  by  Sir  John  Fowler. 

The  North-We.stern  Railway. — The  Civil  and 
Military  Gazette  writes: — The  Departmental  reduc- 
tions and  changes  on  the  North- Western  Railway, 
arising  out  of  the  amalgamation  of  offices,  have  been 
completed  in  some  Departments.  In  others  some  yet 
remain  to  be  carried  out.  It  is  stated  that  some  offices 
at  any  rate  will  be  reduced  by  one-third  of  their  present 
titrength,  which — if  a  real  economy  and  not  a  sacrifice 
of  working  power — would  mean  a  great  deal.  Of  course 
under  the  new  system  district  officials  will  have  consider- 
ably extended  districts  and  correspondingly  enlarged 
responsibilities.    We  doubt,  however,   whether  the   new 


regime  will  be  found  too  workable,  and  whether  the 
"fusion"  now  going  on  should  not  be  more  completely 
spelt  "confusion."  The  full  changes  contemplated  and 
decreed  by  Colonel  Conway-Gordon  and  his  parting  gift 
to  the  much-tinkered  North- Western  Railway  will  not 
of  course  be  complete,  until  the  line  some  months  hence 
is  handed  over  for  working  entirely  to  R.  E's. 

The  Re-Survey  of  the  Straits  Settlements. — 
Colonel  Sir  Charles  Wilson,  Director  of  the  Ordnance 
Survey,  has  come  to  the  conclusion  that  the  Colony  stands 
in  sore  need  of  re-survey,  district  by  district,  to  be  taken 
in  hand  at  the  earliest  opportunity,  with  discretion  in 
turning  the  materials  of  the  existing  .surveys  to  account 
for  the  purpose.  In  his  opinion,  it  would  bo  well  to  ask 
the  Indian  Government  to  undertake  the  re-survey.  He 
has  no  doubt  of  a  satisfactory  result  when  the  under- 
taking is  unreservedly  put  into  the  hands  of  the  Indian 
Survey  Department.  On  Colonel  Barron's  estimate  of  the 
expenditure  required  for  the  Survey,  at  $403,568,  he 
pronounces  no  opinion  save  confidence  that  it  has  been 
carefully  made.  Colonel  Wilson  concludes  by  recom- 
mending survey  by  the  Indian  Survey  Department,  as  the 
best  and  most  economical  course  in  the  interest  of  the 
Colony.  Lord  Knutsford  approves  of  Colonel  Wilson's 
views,  and  deems  that  the  question  of  separating  the 
survey  from  the  Public  Works  Department  should  stand 
over  for  the  present. 

An  Original  Proposal. — At  the  July  meeting  of  the 
East  India  Association,  a  paper  was  read  b}'  Pundit  Sree 
Lai  (late  Secretary  of  the  Bijnor  Agricultural  Society)  on 
agricultural  improvement  in  India.  His  notion  is  to  have 
Agricultural  Societies  all  over  the  country,  and  in  connec- 
tion with  each  Society  an  Engineer  whose  duty  it  would 
be  to  prospect  his  district  and  project  "  the  various  irri- 
gation works  required."  But  how  if  irrigation  works  were 
not  required — if  carrying  away  water  instead  of  storing 
it  up  for  future  consumption  and  emichment  of  the  soil 
commended  itself  to  judgment  and  experience  ?  Would 
the  East  India  Association  affiliated  Baboos  be  inclined 
to  listen  to  reason  in  such  case  ?  We  fear  that  they 
would  not.  We  fear  that  having  made  up  their  minds  to 
a  flood,  they  would  be  satisfied  with  nothing  less.  Pundit 
Sree  Lai's  crowning  argument  in  favor  of  his  proposal  is 
that  by  virtue  of  it  "  the  existing  Public  Works  estab- 
lishment in  each  province  could  be  considerably  reduced." 
It  is  a  pretty  enough  argument — for  people  who  would 
like  to  see  India  relap.sing  into  the  condition  of  jungledom 
under  which  it  was  suffocated  in  the  latter  days  of  the 
Mogul  Empire. 

International  Tramway  Congre.s.s. — The  Interna- 
tional Tramway  Congress  is  now  holding  an  aimual  session 
in  Brussels.  The  other  countries  represented  at  the 
f  "ongress  are  England,  Austria-Hungary,  Denmark,  Spain, 
France,  Greece,  Italy,  Holland,  the  Philippine  Islands, 
Norway,  Russia,  Sweden,  and  Switzerland.  The  Inter- 
national Tramway  Union  numbers  now  as  ordinary  mem- 
bers 97  companies  and  86  personal  members;  and  as  extra- 
ordinary members  43  firms  and  51  personal  members. 
Of  the  countries  represented  in  it  Germany  comes  first, 
with  114  adherents,  and  Belgium  next,  with  66.  The 
numerous  questions  under  discussion  relate  to  the  provi- 
dent institutions  for  the  tramway  officials  in  which  the 
companies  co-operate ;  the  rations  of  horses  and  their 
average  daily  work  and  the  time  in  which  it  is  perform- 
ed ;  the  systems  and  composition  of  wheels  and  axles 
the  power  of  resistance  of  tramway  cars  ;   the   system   of 
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rails  and  of  brakes  ;  and  the  composition,  personnel,  and 
ticket  system  for  trams,  their  normal  speed,  and  the 
average  distance  between  stations.  The  Congress  will 
make  some  interesting  excursions.  Several  English  En- 
gineers are  at  the  Congress. 

The  Bombay  P.  W.  D. — The  Times  of  India  comment- 
ing on  the  recent  Resolution  says  : — "  The  scheme  for  the 
re-organization  of  the  Public  Works  Department  has  at 
last  been  made  public,  and  simultaneously  the  apology 
which  now  accompanies  all  Government  notifications  has 
appeared.  By  these  apologies  public  opinion  is  not  in 
the  least  influenced,  but  the  reputation  of  the  Bombay 
Government  suffers  grave  injury  from  the  inaccurate  state- 
ments put  forward  by  those  who  seek  to  serve  it, 
wisely,  but  too  well."  Thus  after  eighteen  months  the 
problem    has    been  solved.     Who   is 


Ulwur  to  Aligarh,  where  it  will  strike  the  junction  there 
of  the  Oudh  and  Rohikund  and  East  India  Railway 
systems;  with  a  branch  almost  due  north  from  Hodal  to 
Delhi.  This  last-named  is  understood  to  be  the  route  of 
Sir  Bradford  Leslie's  later  adoption.  If  this  survey  is 
carried  out  with  anything  like  the  completeness  sketched 
above,  the  deserts  of  Rajputana  will  cease  to  be  the 
favorite  battle-ground  of  rival  promoters. 


on   raw  cotton  and  niannfactnred 


iclia  try  a 


India  the  saving  in  freight  both 

!>-onda   is    an   item  that  must   also  be   considered  in  the  rivalry" 

From  every  point  of  view  in  fact  England    is   at   a  disad>antaffe.' 

Let  her  make  haste  to  secure  the  Chinese   market,  lest   I 

fall  with  her  there  too. 

The  only  other  matter  in  the  Statvit   before  me  likely  to  inter- 
est readers  of  Indian  Engiskerixg  is  a  review  of  the   condition  of 
not  the  iron  and  metal  trades  between  1886  and  1887,  and  we   are  told 
that   at   the   beginning   of  the  year  nnder  review  a  stimulus  was 
,      ,0         i         i     given  to  the  iron  and  steel  markets,  in  consequence  of  receipt  from 
to   be   Secretary  to  the  United  States  of  large  orders,  due  to  the   activity  of  railroad 


Government   in  the  Public  Works  Department?     And  it  °""^'^'''"^''°"  th*"'*^  ^t  the  time  referred  to 

is  open  to  grave  doubt  whether  it  was  worth  while  to  create  miles'^fl™  "road  tefel^id^T^  ""''  "?  «k1  of  1887  some  20,000 
r  6  ,     ,      ,  ,      '""•'SO'  11 OM  loart  were  laid  down  ;   and   at  first   almost    all   the 

grave  discontent  throughout  a  whole  department  to    make  metal   material    for  it  was  requisitioned  from  England.     Bnt  soon 
the   change.     The    scheme  is  condemned  by  professional*''® '"?^' ''f"'^"''.™]"^^'!  a  local  supply,  with  result  that  whereas 
*,.     ,  +•     1       rr-  -11      u  I,   iU      t'"   ^^^^    ^'^^  United   States   produced   2,100.000   t  •..«  pin-  iron  in 

men  as  entirely   unpractical.     Time    will    shew  whether  contrast  with  6,6  0,000  tons  of  Great  Britain's,  in  1887  the  United 
any  real  good  will  be  wrought  by  it.      It  would  have  been  i^tates  total  of  production  was   6,250,000   tons'— -i    huge   stride  on 

wiser  to  havesubmitted  the  scheme_  to  public   and  pro- SS  !:;nr;lL  w^^i:,^:^*- ^^^  ui.lSd  ^^^.^tal'^S 

fessional  opinion  before  launching   it  into  the  world.      But,  f«at  to  last,  and,  in  consequence  of  the  apprehensions  of  monetary 

unfortunately  in  India,    criticism    has    to   follow   instead  f''',",,"'""'^  '"   '^'"^  «•"*'>"!»."  cpitalists  were  found  unwilling  to 

.,  ,.     •'  .     •  f      +         +•  n      ^u     f'"','?'^''  «'"'^""™g<^  venture  on  the  part  of  some  companies  in  their 

of  preceding   a   grave    and    important    action    like  the  ambition  for  extensions. 

re-organization  of  one  of  the  most  important   departments     ^^»  ".  result  orders  for  material   legan  'o  fall   off    evervwhere 

of  the  State  a    \1    *^^."''7   '"'?''''    ''"'""   tl""'H  and  the  price  of  metal 

01  tne  Otaie.  srradually  declined,  and  continued  to  decline  if  a   very  temporary 

Burma  RaiLVSTAY. — The   annual     accounts    for  the  year  spurt  towards  the  end  of  the  vear  is  left  out   of    the   account-as 

1887-88  of  the   Burma  State   Railway  are   now    under  H,e'X*nsfon  lVllnlmiUbl^'''n/r''ft''',^'r"  '"  l"A"'"'*'  ''^ 
■     ,      .     .  ,      „  p„  i-      T     1-     •      /-.  -1    ^"'^^^'^*'"*"<'"    "t  Shipbuilding.     Only  the  brokers  and  the  fr.aders 

submission  to  the  Secretary  01  State  tor  India  in  Council.  «''>"  occasioned  the  rise  quite  overlooked  the  fact  that  use  of   iron 
This  is  an  interesting  little  Blue  book  shewing  a  state-  !» <:'»e ('"'^t'-i'pt.ion  of  ships  has  almost  gone  out  of  fashion.    Steel 
^     .  .,  ..         .  ,  -A   A\.       n  IS  the   material   now.     It  is  estimated  that  fullv  80   per   cent    of 

ment  of  capital  sanctioned    and  provided  by    Government  |the  new  ships  built  in  1887,  or  building  at  th«  end  of  that  vear 

to  the  end  of  the  year   1888-89.     From  it  we  gather  the  ^'5, "^.''t'^^'- 

followinjr    particulars      The    construction  cost    involving  1   ^™'"«t'""5  "o" '»  E'lland  has,  we  are  told,  been  kept  down 
loiiowing    particulars.      ±ne    construction  cost    involving  i,y  agreements   among   the   ironmasters   in   both   the  Scotch  and 

actunl  and  direct  outlay  up  to  March,  is    £268,756.      This  ple^'eland  districts.     It   is  neve'theless   asserted   that  stocks   of 


sum  is  made  up  by  the  expenditure  heads,  Establishment  '"Z^Zl  ^'T  -''p'"^  ^",'^^''1':,.^''^  •^'^''  ""''?''  '■'^''''^- 
^     •'                  „                „                                                   We  are   also  informed  that  thedanirer  to  the  motal  - 
£203,208,  Plant  £66,300,   Rolling  Stock  £361,265,   Loss     "      "      

by   Exchange   £125,061,    Suspense    £74,194,   Works  on 

sections  open  for  traffic   £2,038,728.     The    Estimates   for 

both  sections  having  been  closed,  the  sanctioned    cost    is 

taken  as  under  for  the  last  three  years  : — 

Outlay   to  31st  March   '87.    £2,868,756 

do         during  1887-88        „     22,700 

do     Grant  for  1888-89       „     37,625 


£2,929,081 
At  present  the  unutilized  portion  of  the  grant  lapses 
at  the  close  of  each  year.     The  sums,   therefore,   that  are 
entered  as  the  grants  for  the  several  years   are  also   the 
amounts  drawn  in  those  years. 

Great  Western  of  India  Railway  Survey. — Mr. 
Horace  Bell,  the  Chief  Engineer  of  the  Rajputana  Survc}-, 
will  divide  his  staff  in  two  parties,  he  himself  working 
with  one  from  Hyderabad,  Sind,  the  other  from  Delhi. 
Two  routes  certainly  and,  if  practicable  during  the  present 
season,  three  routes,  will  be  surveyed.  One  from, 
Hyderabad,  by  Umarkote  and  Barmer  to  Pachpadra,  to 
join  the  terminus  there  of  the  Jodhpore  State  line.  A 
second  from  Hyderabad,  via  Jeysulmere,  Bikaneer, 
Bhawani  and  Rohtak  to  Delhi,  with  a  branch  from 
Bikaneer  to  Bhawulpore,  and  another  branch  from  Hydera- 
bad to  Rori — this  being  the  route  recommended  by  the  pro- 
jectors of  the  Great  Western  of  India  Railway,  of  whose 
representations  the  present  survey  is  an  outcome.  And, 
time  permitting,  a  third  route,  which  will  break  off  at 
Barmer  and  run   ui^  Nagour,   through  a   point  north  of 


"•-'■ws  in  whi.Ii  have  moved  so  vioU 

•   The  JNoRTH-wiiaiiiRN  Railway. — It  has  already  been 
notified   that  a  re-organization  of  the   Administration    of 
the   North-Westem   Railway   had  been   determined  on ; 
and  that  orders  have  now  been  issued  for  carrying   it  into 
effect.     Hitherto   the   Railway   has  been  worked  in  two 
sections,  viz.,  the  Punjab  Section,  about  1,600  miles  long, 
with  head-quarters  at  Lahore,  and  the  Sind   Section,  900 
miles  long,  with  head-quarters  at  Sukkur.     Each   section 
was  in  charge  of  a  Manager,  under  whom  were  the  Heads 
of  the  Engineering,   Traffic,  Locomotive,   Accounts,   and 
Stores  Departments.     The  Managers  were   responsible   to 
the  Director  for  the  working  of  their  sections,  and  thus  the 
control  of  the  whole  system  was  vested  in   the    Director, 
while   the   working   of  the   sections  was  confided  to  the 
Managers.     This   system  had   been   in   force  since  April 
1887.     Government   has   now   determined  to  abolish  the 
two  sections  system  and  to  centralise   the  working  of  the 
whole   line   at  Lahore.     On   the   arrival  of  the  Sukkur 
Offices  here,  about  the  25th  instant,  the   establishment  of 
the   new   organization   will   be  carried  out.     The  control 
and  working  of  the  whole  line  will  then  be  vested  in   the 
Directors,  supported  by  two   Deputy  Managers  ;   and  the 
various   Departments   will  be  placed  under  the  following 
officers : — 

Traffic  Mr.  R.  M.  Rutherford. 

Engineering ...         ...       „     F.  R.  Upcott. 

Locomotive     ...         ...       „     C.  Sandiford. 

Accounts        ...         ...       „     R.  K.  Williams. 

Stores  „    Cunliffe. 
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(Huivent  |,Ulus. 


It  is  contemplated  to  open  a  Silk  and  Cotton  Mill  in  Poona 
City.  .■■:-,'■■. 

CoLosKL  Mallock,  Direotor-General  of  Telegraphs,  has  started 
on  his  tour  of  inspection  in  Persia,   '  i,  i  i 

LiBDTBifANT  W.  HusKissoN,  R.K.,  has  been  struck  oflf  the  Indian 
eatablishmeut  on  rererarion  to  Imperial  dft*y.i>'f^-^  '-^i      "    '. 

ware  ?  How  about  the  locks,  knives,  clocks,  woodwork' 
and  potter)-  from  various  parts  of  India  ?  The  captious 
critics  have  the  worst  of  it,  we  take  it.  The  Poona  Ex- 
hibition, in  a  quiet  unassuming  wa)-,  seems  to  bo  doing 
gooti  work,  and  has  managed  to  gather  together  interest- 
ing specimens  of  manufactures  that  are  new  to  the  hands 
of  Indian  workmen  as  well  as  specimens  of  the  arts  to 
which  they  are  habituated.  The  Exhibition  denotes  pro- 
gress ;  is  a  signpost  on  the  way  to  further  progress. 

Bombay  Port  Tuust. — The  Acting  Engineer  for  Dock 
Construction,  has  submitted  modified  plans  and  estimates 
for  graving  dock  in  accordance  with  Trustees'  Resolutioi) 
of  29th  June  1888.  The  modifications  are  :— The  length 
reduced  to  500  feet  when  caisson  is  at  inner  berth,  actual 
floor  of  dock  62  feet ;  upper  altars  2  feet  instead  of  1  foot 
6  inches ;  side  timber  slides  are  done  away  with  ;  the 
altars  are  carried  roimd  the  ends  and  steps,  and  a  timbei 
alide  provided  at  the  end  ;  the  floor  slopes  from  head  t( 
stem.  He  proposes  to  remove  three  bays  of  a  shed  t( 
make  room  for  engine  and  pumps  and  re-erect  them  as 
an  addition  to  another  shed,  and  to  use  pumps  of  lesi 
power  than  at  first  proposed,  but  sufficient  to  empty  th( 
(lock  in  3i  to  4i  hours.  He  suggests  that  the  ei)tranc( 
be  altered  in  dimensions  and  shape  to  suit,  for  the  oute 
berth,  the  caisson  of  the  communication  passage.  Attach 
ed  to  the  estimate  is  a  statement  showing  the  cost  of  thi 
pre.sent  as  compared  with  the  former  design,  the  total  o 
the  present  one  being  Rs.  12,75,105. 

ibTuT'forty  'acre'C^at  In  "eYeTJlK-^MALIGAKANDA    IlESERVaU= 
surruumling  country. 

Mr.  Btlbs,  the  Locomotive  Superintendent  of  the  O.  and  R. 
Railway,  has  been  offered  the  post  on  the  Bengal  and  North- 
Weaterri  Line  which  was  rendered  vacant  by  the  death  of  Mr. 
Bhind  some  weeks  since. 

Lord  Co!j.skmaba  hold.s  out  no  hope  of  State  assistance  to  the 
propo8e<l  Railway  from  the  West  Coast  to  Mysore,  Tellicherry, 
and  Cannanore,  which  is  as  good  as  saying  that  unless  the  work  is 
undertaken  privately  it  will  never  be  done. 

The  revised  estimates  of  land  revenue  of  Mysore  give  nearly 
four  lakhs  more  than  the  aggregate  of  the  estimates  of  1887- 
88,  and  in  excess  of  any  previous  year.  The  Sirkar  intends,  it  is 
believed,  to  expend  the  greater  part  of  the  surplus  which  is  now 
looked  for  on  irrigation  works. 

The  term  for  which  the  services  of  Mr.  T.  W.  Hughes  Hughes, 
Superintendent  Geological  Survey  of  India,  had  been  lent  to  the 
Hyderalvid  (Deccan)  Mining  Company  having  expired  on  the 
Ut  insUnt,  Mr  Hughes  has  been  ordered  to  proceed  at  once  to 
Burma,    to  BU])erintend  the  working  of  the  Rul)y  Mines. 

Tbk  official  progranime  of  tour  of  ihe  Director-General  of 
Railways,  and  Sir  i  harles  Elliot,  the  Honorable  Member  of 
Public  Works  Department,  has  been  changed,  and  these  olficers 
will  now  leave  Simla  on  the  aCth  and  27lli  insi ant,  and  proceed 
thence  by  rail  on  the  latter  date  to  Delhi,  and  after  completing 
their  journey  over  the  R.  .M.  Railway,  they  will  arrive  at 
fetioepote  on  the  30th  instant 

LiEUTKXAKTS  Travkks  and  Henning,  Royal  Engineers,  are 
emplovetl  on  survey  duties,  in  connection  with  the  defence  work 
on  ihe'lUja  Hoti  range  of  hills.  This  range  of  hills  overlooks  the 
Railway  bridge  at  Alfwk,  and  also  commands  the  Railway  and 
River  Indus  for  a  c<mKiderable  distance.  The  work  of  levelling 
sites  for  bungalows,  making  loads,  Ac,  was  in  course  of  construc- 
tion during  the  cold  weather,  but  had  to  be  8UBj>endcd  dunng  the 
summer  months  ;  it  isexpected  that  the  work  will  be  re-commenced 
about  the  16th  November. 


Setters  to  tlic  Cbitor. 


The  Editor  desi/es  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  respongible  for  the  opinions  expressed  by  oorregpondenU.'] 


BAIL"W^AY  AND  "  RED  TAPE." 

Sir. — Your  article  on  the  above  in  your  issue  of  6th  October 

1888.  ^  '•■  '■■" 1     .   .   !       •  '.i 

If  you  will  look  at  the  Civil  Accounts  Code,  188G,  page  20, 
you  will  find  the  Certificate  referred  to  laid  down  bi/  the  Financial 
Department,  for  general  adoption  in  all  Departments  of  Govern- 
ment. The  Railway  Department,  as  all  other  Government  Depart- 
ments, is  in  the  hands  of  the  Financial  Department,  and  has  only 
to  do  what  it  is  told. 

Your  article  is  wrong  in  one  point.  Managers  of  lines  are  not 
required  now  to  sign  or  rather  countersign  Contingent  Bill's: 
They  were  relieved  of  that  a  short  time  ago. 

Having  gibbetted  us,  you  might  now  put  the  saddle  on  the 
right  horse.  ' 

P.  W.  AccouKTS. 
Simla  ;  October  16,  1888. 


WELL  VS.  CANAL  WATER  FOR  IRRIGATION. 

Sir, — No  wonder  "  E.  A.  S."  is  surprised  to  hear  that  "  well 
water  has  once  more  proved  itself  superior  to  canal  water  for 
irrigation,"  for  it  is  only  so  in  appearance.  The  mild  Hindil 
makes  it  so  no  doubt  as  he  over-irrigates  with  canal  water  owilig 
to  getting  it  by  gravitation  and  therefore  without  any  great  effort 
He  merely  turns  the  tap  on  and  takes,  as  he  thinks,  as  much 
value  as  possible  for  his  money.  In  the  west  of  Khandesh,  and 
elsewhere,  where  the  water-supply  in  the  canals  is  not  over- 
abundant, and  where  its  distribution  is  under  the  jealous  super- 
vision of  the  villagers  themselves,  each  man  gets  by  rotation 
barely  enough  for  his  crops;  and  though  12  years  in  charge  oJf 
that  district  I  never  heard  of  the  superiority  of  well  water  to  that 
taken  from  canals  At  the  same  time  I  had  charge  of  several 
canals,  the  management  and  distribution  of  water  in  which  was 
in  the  hands  of  canal  officials.  On  these,  the  cultivators  went  in  for 
the  full-value-for-your-money  principle  with  no  success,  and  much 
abuse  of  the  •unskilfully  used  element. 

P.  K. 

October  16,  1888. 


THE  TOUNGOO-MANDALAY  EXTENSION. 
Sir,— The  section  of  the  above  line  recently  opened  for  traffic  is 
a  poor  result  from  the  so-called  rapid  progress  in  constructing  the 
line  and  opening  throughout  for  passenger  traffic  from  the  1st  of 
present  month,  as  was  confidently  predicted,  and  even  officially 
notified  last  April  or  May.  From  Thawattu  to  Pyinmana  is 
only  about  32  miles  by  the  sketch  of  the  line,  and  at  this  rate  of 
progress  it  will  be  a  long  time  before  passengers  are  conveyed 
through  from  Rangoon  to  Maudaliiy.  Indeed,  it  is  feared,  it  wiUbe 
a  considerable  time  before  even  Yemethen  is  reached,  but  if  this 
point  was  passed,  it  is  believed  the  next  54  miles  (the  whole  5th 
Division)  would  present  no  obstacle  to  through  gooils  traffic  and 
passenger  traffic.  The  6th  Division,  especially  the  section  between 
Myitha  and  Thabyadoung,  will  be  no  trifle,  as  it  is  believed  por- 
tions of  the  earthwork  have  been  washed  away  in  consequence  of 
insufficient  waterway  having  been  provided  therein.  This  section 
was  peculiarly  liable  to  inundation  and  overtopping  from  the 
floods  off  the  Shan  hills  and  the  very  scant  waterway  provided  ; 
indeed  a  channel  of  no  mean  dimensions  was  closed  up  entirely 
in  this'  length,  with  what  results  must  long  ere  this  have  been 
manifest. 

Delta. 


BENGAL  COAL  COMPANY,  LIMITED. 

Sir —I  must  concur  with  the  remarks  made  by  your  corre- 
spondent "  Enterprise"  in  his  letter  to  you  of  the  13th  instant 

This  frequent  change  of  management  in  a  large  Coal  Company 
is  ereatly  to  be  deprecated,  and  I  am  one  of  those  who  has  large 
interests  in  these  concerns,  and  have  noticed  that  the  Companies 
who  have  the  least  changes  are  the  most  flounshing-e.^.,  the 
"  Burrakur,"  th^  "  New  Beerbhoom,"  &c.  ,    • 

In  the  case  of  the  Bengal  Coal  Company  we  have  a  Manager  who 
has  for  the  last  three  years  shewn  us  a  good  dividend  sheet,  and 
now  we  are  informed  that  he  is  going,  and  his  place  is  to  be  taken 
by  a  raw  hand,  one  of  his  own  assistants,  on  a  smaller  pay,  ami  with 
only  3  yea-s'  knowledge  of  the  country—in  one  particular  locality. 
This  arrangement  will  speak  for  itself,  as  time  will  shew. 

I  was  one  of  those  who  supported  the  proposal  to  obtain  tlie 
services  of  Mr.  I.  J.  Whitty,  M.  Inst.  C.  E.,  F.G.S.,  by  inducing 
him  to  leave  a  high  professional  post  under  Government  to  join  us. 
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Were  it  not  for  the  opposing  currents  in  the  internal  economy  of 
our  Directorate,  the  disseverance  to  which  "  Enterprise  "  refers 
would  not  have  occurreil. 

I  contend,  and  other  shareholders  agree  with  me,  that  the 
General  Management  of  the  "  Premier'  Coal  Company  of  India  and 
of  the  Fa'  Eist  should  only  be  entrusted  to  one  capable  of 
maintaining  the  position  by  professional  knowledge,  status,  and 
other  considerations. 

Calcutta  ;  October  22,  1888.  Shareholder. 

[We  are  disposed  to  endorse  the  views  of  our  Correspondents 
*'  Enterprise"  and  •'  Shareholder,"  from  the  fact  that  the  Articles  of 
Association  of  the  Bengal  Coal  Company,  Limited,  embody  considera- 
tions which  no  professional  gentleman  with  a  reputation  to  maintain 
could  be  expected  to  accede  to  or  woik  under. — Ed.,  /.  E.} 


MOORE  S  IMPROVED  CAST-IRON  SLEEPER. 

Str, — With  reference  to  a»jof/ter  "Railroader's"  letter  in  your 
issue  of  13th  October  last,  I  should  like  to  make  a  few  remarks. 

As  regards  the  D.  and  O.  sleeper,  I  quite  agree  with  him  that 
it  is  bad  packing  that  breaks  the  plate.s.  If  perfect  packing 
could  be  ensui-ed  it  would  not  be  difficult  to  design  an  unbreak- 
able sleeper  To  ensure  good  packing  I  have  always  advocated 
inspection  holes  in  plate  or  pot  sleepers  as  the  only  way  that 
inspectors  can  test  the  jiacking,  and  by  the  insertion  of  a  bar 
see  whether  the  work  has  been  properly  done. 

He  finds  fault  with  my  design  as  being  sure  to  break  under 
the  rail,  but  he  gives  no  reason  why  he  should  think  so.  I 
do  not  myself  anticipate  any  difficulty  on  this  point,  nor  as 
regards  the  other  point  he  mentions,  namely,  the  rail  being  kept 
again.st  the  outer  jaw  by  the  tie  bar  being  cottered  up  to  it,  but 
experience  can  only  authoritatively  decide  these  po  nts 

He  says  that  I  appear  to  be  of  au  opinion  that  the  D. 
and  O.  sleeper  breaks  across  the  centre  in  consequence  of 
the  leverage  due  to  the  rail  being  at  so  great  a  distance  from  the 
bottom  of  the  sleeper,  and  that  in  his  opinion  breakages  of  that 
class  are  due  to  the  plates  not  being  properly  packed  I  quite  allow 
that  given  no  flaw  in  the  casting  and  perfect  packing  no  plate 
would  bre-ak,  but  at  the  same  time  given  a  flaw  or  imperfect  pack- 
ing the  leverage  due  to  the  height  of  rail  above  the  plate  must 
help  towards  the  destruction  of  the  sleeper.  In  my  desitrn 
the  rail  is  placed  directly  on  the  plate,  and  instead  of  the 
centre  ribs  aljove,  I  have  side  ribs  below,  wliich  besides  strength 
give  the  plate  a  better  hold  in  the  balla.st,  minimising  the  rocking 
of  the  plates  which  must  be  the  morn  felt  the  h  gher  the  rail 
is  above  the  plate.  It  is  this  rocking  motion  which  necessitates 
the  frequent  repacking  of  plate  sleepers. 

G.  E.  M. 

October  20,  1888. 


INDIA   VERSUS  ENGLAND. 

Sir, — It  should  warm  Anglo-Indian  and  Indian  mercantile  hearts 
to  tind  the  London  Statist  sounding  a  note  of  warning  to  whomso- 
ever it  may  c  ncern  amongst  the  British  public  on  the  subject  of 
Indian  cotton  manufactures,  and  India's  yearly  increasing 
trade  in  cotton  stufts.  The  competition  of  India  with  Lan- 
cashire is  growing  "  really  alarming  "  saj's  the  outraged  English 
organ,  aghast  at  the  thought  that  English  piece-goods 
monopolies  have  seen  their  best  days,  and  ai-e  being  ostracized 
from  the  markets  of  the  much  enduring  Hindoo,  who  is  being 
educated  up  to  appreciation  of  the  fact  that  a  genuine  article 
is  cheaper  and  more  delectable  than  sized  and  otherwise  "  salted  " 
stuff's. 

IJuring  the  last  decade  or  so  mills  have  multiplied,  and 
development  of  Indian  production  has  been  going  on  at  a  very 
rapid  pace  :  e.g.,\n  \H1Q  Bombay  had  47  mills,  wiih  about 
1,000,000  spindles  and  9,000  looms  Ten  years  afterwards  the 
number  of  mills  had  exactly  doubled,  the  figure  standing  at  94, 
while  the  number  of  spindles  had  more  than  doubled,  being 
2,261,000,  and  there  was  a  similar  increase  in  the  number  of  looms. 
With  reference  to  its  export  trade,  India  in  1876  exported  less 
than  8  million  lbs.  of  yarn.  In  18-<6-87  she  was  able  to  ship 
nearly  92  million  llw.  Piece-goods  were  shipped  from  India 
in  1876  to  the  beggarly  tune  of  15^  million  yards.  In  1886-87 
nearly  .'JSi  million  yards  were  carried  away  from  her  shores. 
Summed  up  in  another  way  the  tot  d  value  of  yarns  and  piece- 
goods  exported  from  India  in  1876  was  less  than  three-quarters 
of  a  million  sterling.  Ten  years  afterwards  the  value  of  these 
saad  exports  had  mounted  up  to  about  four-and-a-half  millions 
sterling.  Sic  itur  ad  astra.  Let  us  hope  that  they  will  continue 
to  mount  up.  Barring  reduction  of  tlie  Home  Charges  'tis  the 
only  wholesale  way  in  which  we  cm  hope  to  obtain  compensation 
for  the  depreciations  of  a  rupee  that  appears  to  have  lost  all 
sense  of  self-respect,  and  is  incorrigibly  abandoned  to  drunken 
staggers,  and  fallings  down  in  the  market  place.  Every  dog 
skmtld  have  his  day  the  theologians  affirm  ;  and  Lancashire  has 
had  a  monopoly  of  the  trade  in  yarns  and  cotton  stuff's  long 
enough. 


Let  her  exploit  China  now,  or  if  she  wants  other  happy  hunt- 
ing grounds  let  her  a.ssist  in  opening  the  Railway  between  Assam 
and  Burma. 

India  in  turn  will  exploit  Manchester  and  its  suburbs,  London, 
(ilasgow,  Nottingham,  and  the  Southern  counties.  It  is  eilify- 
ing  to  reflect  that  Lancashire  cannot  in  th<^  nature  of  thin'^s 
economical  comjiete  successfully  with  India,  as  long  ;is  India  has 
the  advantage  of  cheap,  suitable,  and  abundant  land,  and  a  super- 
abundance of  cheap  labor.  As  to  the  piece-goods  market  in 
India  the  saving  in  freight  both  on  raw  cotton  an<l  manufactured 
goods  is  au  item  that  must  also  be  considered  in  the  rivalry. 
From  every  point  of  view  in  fact  England  is  at  a  disad>  antiige. 
Let  lier  make  haste  to  secure  the  Chinese  market,  lest  Iinlia  try  a 
fall  with  her  there  too. 

The  only  other  matter  in  the  StatiM  before  me  likely  t(>  inter- 
est readers  of  Indian  Engineerixo  is  a  review  of  the  condition  of 
the  iron  and  metal  trades  between  1886  and  1887,  and  we  are  told 
that  at  the  beginning  of  the  year  under  review  a  stimulus  was 
given  to  the  iron  and  steel  markets,  in  consequence  of  receipt  from 
the  United  States  of  large  orders,  due  to  the  activity  of  railroad 
construction  there  at  the  time  referred  to 

Between  the  1st  July  IS-'fi  and  the  end  of  1887  some  20,000 
miles  of  iroM  road  were  laid  down  ;  and  at  first  almost  all  the 
metal  material  for  it  was  req\iisitioned  from  England.  Bnt  soon 
the  local  demand  induceil  a  local  supply,  with  result  that  whereas 
in  1877  the  United  States  produced  2,100.000  t  "is  pig  iron  in 
contrast  with  6,6  0,000  tons  of  Great  Britain's,  in  1887  the  United 
States  total  of  production  was  6,350,000  tons  — •<  huge  stride  on 
the  wav  to  equabty.  But  it  is  written  that  "  the  pace  at  which 
railroad  construction  was  going  on  in  the  United  Statns  was  too 
fast  to  last,  ami,  in  consequence  of  the  apprehensions  of  monetary 
stringency  in  the  autumn,"  cipitalists  were  found  unwilling  to 
further  encourage  venture  on  the  part  of  some  companies  in  their 
ambition  for  extensions. 

As  »  result  orders  for  material  legan  'o  fall  off  everywhere, 
alike  in  the  new  world  and  in  the  old,  and  the  price  of  metal 
>;radually  declined,  and  continued  to  decline  if  a  very  temporary 
spurt  towards  the  end  of  the  year  is  left  out  of  the  account — as 
it  ought  be  It  was  due  to  a  fresh  impetus  given  to  business  by 
theextensicm  of  .shipbuilding.  Oidy  the  brokers  and  the  traders 
who  occasioned  the  rise  quite  overlooked  the  fact  that  use  of  iron 
in  the  construction  of  ships  has  almost  gone  out  of  fashion.  Steel 
is  the  material  now.  It  is  estimated  that  fully  80  per  cent,  of 
the  new  ships  built  in  1887,  or  building  at  th>i  end  of  that  year 
are  of  steel. 

Production  of  iron  in  Enland  has,  we  are  told,  been  kept  down 
bv  agreements  among  the  ironmasters  in  both  the  Scotch  and 
Cleveland  districts.  It  is  neve  theless  asserted  that  stocks  of 
iron  have  been  added  to  durinsr  the  year  under  review. 

We  are  also  informed  that  the  danger  to  the  metal  markets,  the 
prices  in  whiili  have  moved  so  violently,  is  that  a  srreat  deal  of  the 
speculation  is  on  account  of  persons  who  have  no  legitimate  business 
whatever  in  the  markets  whi  h  they  have  operated  in  If  a  consumer 
foresees  the  probability  of  the  statistical  position  leading  to  an  ad- 
vance in  prices,  and  provides  himself  against  future  continsencieg 
by  laying  in  stock,  and  by  so  doing  causes  a  rise,  .such  a  movement 
would  be  neither  violent  nor  fictitious  ;  but  if  a  capitalist, 
havint;  money  loose  for  a  short  time,  enters  into  transactions  on 
the  idea  of  securing  a  .snap  profit  by  selling  at  a  higher  price  than 
he  has  bough'  at,  the  market  becomes  altogether  disorganised, 
and  'he  legitimate  trader  does  not  know  how  to  act. 

When  will  Indian  iron  and  copper  become  of  sufficient  impor- 
tance to  be  deemed  worth  notice  by  the  Statist? 

Fair  Trade. 


THE  INDIAN  ARCH^OLOGICAL  SURVEY. 
Sir, — Referring  to  your  remarks  on  Mr.  Rea's  Report,  I  must 
say  that  some  of  his  suggestions  fairly  astound  me.  He  tells  us 
that  except  a  few  fragments  of  bases  of  pillars  (any  Architect  who 
had  once  seen  Indian  pillars  would  call  them  fragments  of  square 
shafts,  for  no  Indian  or  any  other  known  pillar  base,  properly 
so  called,  can  be  15  inches  square  and  .3  feH  long)  and  pedestals, 
a"d  a  brick  "  swastika,"  and  the  chipped  fragment  of  an  unread- 
able inscription,  nothing  has  been  found  in  a  certain  locality  ; 
and  as  for  its  being  a  stupa  at  all,  I  see  from  the  drawing 
that  the  dome  is  purely  imaginary  :  yet  to  secure  such  a  trum- 
pery tind,  the  Government  is  to  resume  the  land  !  If  every  such 
imaginary  stupa  in  India  were  to  be  resumed  by  Government, 
we  should  soon  find  ourselves  within  measurable  distance  of  a 
rebellion.  I  deprecate,  in  the  strongest  terms  I  can,  the 
adoption  of  any  such  insane  policy  ;  and  consider  that  the 
Archieological  Survey  of  India  has  been  instituted,  not  to  create 
di'^aff'ection  and  rebelliim  in  the  co\nitry,  but  politically,  and 
apart  from  its  scientific  aspects,  rather  to  shew  the  people  that 
Government  takes  an  intelligent  and  benevolent  interest  in  the 
past  glory  of  the  country  ;  and  the  judicious  working  of  the 
department,  I  conceive,  ought,  among  other  results,  to  achieve 
this  one  result  also.  Resume  possession  !  Where,  I  ask,  is  the 
process  of  resumption  to  stop  if  the  principle  be  once  admitted  ? 
But  enough  of  politics  which  is  not  my  forte  ;  we  are  asked  to 
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Mieve  in  a  purely  imaginary  dome,  inclosing  apparently  »  hollow 
space  with  a  swastika  In  the  centre  ;  and  we  are  further  told  that 
this  dome,  3  feet  thick,  would  have  straightway,  when  built, 
tumble.!  down  on  the  intixKiuction  of  moisture,  and  m  some  un- 
eipUine.1  and  wholly  inconceiyable  manner,  break  the  surrouna- 
ine  marble  wiling  iii  such  a  way  as  to  cause  "  some  small  bits  ot 
marble-*  to  adhere  to  tl;e  old,  dn,,  plastennl  surface  of  tlie  i^viapet 
wall  fully  13  feet  6  inches  otT,  on  the  iiuier  side  of  (or  within)  the 
railiiig  '  'We  are  further  treatetl  with  a  rtourish  of  trumpets  to  a 
small  dis<iuisition  on  Buddhist  symbolism  in  general  and  the  re- 
markable discovery  madebv  Mr.  Rea  in  particular  that  swastikas 
bein"  Buddhist  symbols,  astui>a  not  inshrining  relics,  might  obtain 
the  nxiuisite  sanctity,  bv  inshiiuing  an  inaccessible  swastika  or  a 
trisul  or  a  chakra  or  soniV  other  symbol  !  1  have  a  very  vn-ul  re- 
collection of  thechaki-a,  the  trisul,  and  the  swastika,  being  Hindu 
symbols  as  « ell  as  Buddhist:  may  not  therefore  a  Hindu  or  a 
t^reek  temple  lie  found,  which,  inshrining  not  a  statue,  but  a  trisul 
(Neptune's  trident)  might  conseuueutli/  have  become  an  object  of 
worship  to  Hindus  or  Greeks  !  Imagine  an  Athenian  worshipping, 
not  Neptune,  but  Neptune's  tridfiif .'  or  a  Hindu  worshipping  Rama- 
chan.lras  «AiV;<//  What  a  refreshing  variation  on  the  usual  objects 

of  worship !  .  i       t  i    i- 

It  will  serve  no  purpose  to  go  on  ;  enough  examples  1  believe 
have  been  given,  to  shew,  that  Mr.  Rea  would  do  well,  when  writing 
a  report,  wliich,  he  must  be  aware,  is  accessible  to  the  public,  to 
be  more  intelligible  in  his  English,  and  less  carried  away  by  his 
imagination,  and  a  fancie<l  kuowle<lge  of  the  laws  of  mechanics. 
Three  feet  is  by  no  means  too  little  a  thickness  for  a  dome  45  feet 
in  aiian,  as  aiiv  Engineer  or  Architect  would  have  told  him  if  he  had 
but  a.sked  ;  while  as  regards  his  hopeless  floundering  between  piers 
ami  pillars  and  pillar  bases  ;  capitals  and  cornice  overs  ;  horseshoe 
blocks  and  "  ingoing"  rocks,  inclosing  "  rooms  of  two  tiers"  ; 
to  say  nothing  of  such  marvels  as  piere  "built  m  the  sills  of 
gopu'ras,"  and  -'m  the  floors"  of  mandapas,  varied  by  "domi- 
cal sikaraa,"  "  Arva  stambhas,"  foundations  of  domes  bnilt  within 
the  hollow  of  the'dome,  "  figure  paiices,"  &c.  !  I  wouhl  recom- 
mend to  him  an  earnest  study  of  the  elementary  definitions 
and  meanings  of  names  in  Architecture  and  in  Engineering,  before 
he  again  ventures  into  technical  jjhraseology  in  preference  to 
plain  English. 

The  fault  here  is  hardly  the  fault  of  Mr.  Rea ;  I  liope 
liis  drawings  are  more  intelligible  and  less  fanciful  than  his 
report :  but  when  Government  with  such  a  redundant  surplus  of 
capable  professional  Engineers,  as  in  some  i)rovinces  raises 
the  cost  of  establishment  to  4')  ner  cent,  of  the  money  used  in 
works,  persisU  in  filling  a  department,  which  avowedly 
mainly  deals  with  architecture,  with  non-professional  agency, 
all  I  can  say  is,  that  it  deserves  to  digest  this  sort  of 
unrecognisable  hash,  which  is  every  now  and  again  served 
up  for  its  special  delectation,  to  the  amused,  and  for  myself  I 
will  say,  grievetl,  wonder,  of  the  world  of  professional  Engineers 
and  Architects.  You  have  before  pointed  out,  and  now  I  again 
point  out,  that  in  the  entire  staft"  of  the  Arclucological  De- 
partment, except  one  solitary  Engineer  ofticer,  not  a  single 
Architect  or  Engineer  ia  to  be  found  ;  anl  yet  these  poor,  and  I 
have  no  doubt  hard  worked  men— all  the  more  hard  worked  and 
perplexed,  Ijecause  they  are  not  professional  Engineers — are 
expected  to  make  technical  drawings,  plans,  elevations,  .sections, 
&c,,  of  buildings  ;  and  to  write  intelligent  reports  on  Ancient 
Monuments,  that  Government  in  its  serene  unconsciousness,  ho])es 
will  somehow  be  welcomed  by  the  learned  world,  and  be  of  use 
to  professional  Engineers  and  Architects. 

The  Director-General  of  the  Survey,  doubtless  a  very  learned 
scholar,  formerly  the  editor  of  an  antiquarian  journal,  and  now  the 
happy  posses-sor  of  the  unique  privilege  of  spending  the  hot  wea- 
ther in  E<linburgh.  but  so  far  as  I  am  aware  wholly  innocent  of 
any  claim  to  speak  with  authority  on  questions  of  Architecture 
or  Engineering,  passes  on  a  reiwrt  which,  as  you  have  sliowii,  is 
mainly  unintelligible,  not  to  the  Public  Works  Secretary  of  the 
Government,  who  might  have  laid  his  finger  on  the  weak  points 
(and  they  are  numerous  enough)  of  the  report,  but  to  the  Chief 
Secretary,  an  officer  presumably  competent  in  law,  in  adininistra- 
tire  ability  and  home  ])oIitics,  but  equally,  if  not  more,  innocent 
of  any  pret<;nfiions  as  Enguieer  or  Architect!  This  system  I  be- 
lieve holds  even  with  the  Government  of  India,  where  the  various 
Government  Archir-ological  resolutions  are  signed  by  the  Revenue 
Secretary,  the  courteous  and  well  known  Sir  Edward  Buck,  but 
who,  among  his  numerous  accomplishments,  has  not,  herein  dift'er- 
ing  from  Sir  The(xlore  Hope,  advanced  any  claims  to  being  an 
expert  in  Architecture  or  Engineering. 

I  hold,  and  all  Engineers  and  Arcliitects  will,  I  believe,  agree 
with  me,  that  the  Archu-ological  Re{x)rts,  which  mainly  concern 
Monumental  Archieology,  can  profwrly  be  dealt  with  only  by 
the  Public  Works  .Secretaries  who  are  Engineer  officers,  and  that  a 
department  whose  main  work  is  the  illustration  and  the  preserva- 
tion, whether  on  pafKjr  or  in  xitu,  of  monuments,  ought  to  be 
amalgamatcl  with,  and  form  but  one  branch  of  the  great  building 
department  of  the  Government— the  Department  Public  Works. 

Economy,  t'.igether  with  increased  efficiency,  will  thus  alone  be 
secure],  while  incidentally  it  will  relieve  the  pressure  on  the 
Government  of  having  to  pay  Engineers  for  whom  enough  work 
cannot  Vx;  found,  and  the  pressure  on  the  Engineers  themselves  who 
find  promotion  blocked. 
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IRRIGATION  IN  THE  PUNJAB. 
II. 

Sir,— Anyone  trnvelling  by  rail  during  the  daytime  from  Lahore 
^^  Mooltan  cannot  fail  to  be  struck  with  the  utter  desolation  of 
this  tract,  especially  from  Wanvadaram  to  Mooltan,  a  distance  of 
147  miles  •  and  if  this  most  desirable  extension— referred  to  in  my 
last-was  carried  out,  the  area  for  irrigation  in  the  original 
estimate  mentioned  would  probably  be  considerably  exceeded  The 
Railway  is  there  already,  the  soil  is  good  and  was  once  highly 
cultivated,  as  manifested  by  the  numerous  village  sites  and  high 
banks  of  ancient  canals  existing  in  this  tract.  The  latter  are  easily 
seen  from  Railway  carriage. 

At  the  point  where  the  present  canal  tail  escape  discharges  into 
the  Ravi  river,  the  latter  forms  a  loop  towards  the  East,  which 
would  apparently  be  a  very  favorable  site  for  a  feeder  canal,  so  as 
to  obtain  a  supp"ly  of  water  to  irrigate  this  now  dreary,  cheerless 
waste  Even  an  inundation  canal  taken  out  from  this  point 
would  be  an  immense  boon,  especially  to  the  small  civil  station    of 

Montgomery.  ,         ,  .  ,  .     i  i 

It  is  earnestly  to  be  hoped  that  this  urgently  required  work 
will  be  carried  out  at  an  early  date.  Then,  and  not  till  then,  will 
the  (U-ifinal  project  prepared  by  the  greatest  Canal  Engineer 
the  Punjab  ever  boasted  (the  late  Colonel  J  H.  Dyas,  R.E.)  have 
a  fair  clianc^  of  realizing  the  high  exi)ectatioiis  entertained  by  that 
gifted  otticer,  and  his  illustrious  chief,  Lord  Napier  of  Magdala. 

T/m  Swat  Ruer  Canal.- -This  canal  is  probably  more  of  a  politi- 
cal than  a  productive  work,  nevertheless,  the  area  under  irriga- 
tion is  extending  considerably,  and  it  will,  in  a  short  time,  take  its 
natural  position  as  a  reproductive  work,  similar  to  the  other 
Provincial  canals. 

The  capital  expenditure  to  the  close  of  1886-8;  amounted  to 
Rs  33  69,822.  The  working  expenses  to  Rs.  55,035,  and  the  earn- 
iiK^s  to  Rs.  26,714,  being  a  loss  of  084  per  cent,  on  the  capital 
expenditure.  The  canal  is  still  in  its  infancy,  and  will,  in  time, 
pay  its  cost,  as  irrigation  is  rapidly  developing,  and  the  number 
of  villaces  irrigating  has  increased  from  133  in  1885-86  to  235  in 
1 886-87°  Thus  there  is  every  prospect  of  this  becoming  probably 
in  ten  years  a  highly  remunerative  work.  The  duty  per  cubic 
foot  of  water  is  exceptionally  high  on  this  canal,  being  250  acres 
for  the  year.  The  khurreef  62,  and  the  ruhhoe  188.  This  is 
the  highest  duty  realized  so  far  in  the  Punjab.  Another  favora- 
ble feature  on  this  canal  is,  there  was  no  Lift  irigation  whatever 
during  1886-87  on  the  canal. 

The  canal  being  still  in  its  infancy  full  water  rates  are  not  yet 
chart'cd.  Thus  had  the  usual  full  rates  been  charged  of  Rs.  2-8 
per  acre  on  tlie  74,373  acres  irrigated,  the  amount  would  have 
been  Rs.  1,85,933,  instead  of  the  small  sum  Rs.  2.5,982,  being  a 
difference  of  Rs.  1,59  951.  This  light  assessment  is  no  doubt  good 
policy  in  this  particular  case.  .    ,     , 

The  estimated  value  of  the  produce  irrigated,  and  entirely  due  to 
irrigation  bv  this  canal,  amounted  in  1885-86  to  Rs.  7,01,205, 
while  in  1886-87  the  value  was  Rs.  17,94,558.  This  is  conclusive 
proof  of  the  rapid  extension  of  irrigation  on  this  canal,  and  augurs 
a  hopeful  future.  This  great  increase  is  due  to  the  seamy  rainfall 
in  this  particular  district,  and  is  almost  the  normal  condition  of 
it,  so  that  fluctuations  will   be   rare  and   trifling  in    quantity  and 

amount.  ,      ,       ,  ,       ,      ,-, 

Sirhind  Canal  System  -This  is  by  far  the  most  splendid  system 
of  canals  in  the  Punjab,  and  'tis  a  pity  the  open  mileage  is  not 
given  as  on  the  Bari  Doab  and  Western  .Juinna  Canals.  The 
capital  expenditure  on  the  Sirhind  Canal  up  to  the  close  of 
the  year  1886-87  is  as  follows  :  — 

From  Imperial  funds  ...  .••  Rs.  2,23,93,907 

„     Contributions  ...  —     „    1,28,51,884 

Total  from  all  sources  Rs.  3,52,45,791  * 

The   working   expenses  amounted  to  Rs.  .3,44,951,  the  earnings 
were,  from  water  rates  Rs.  3,22,001  and  from  miscellaneous  sources 
Rs  43,111,  or  in  all  Rs.  3,65,112.  This  system  of  canals  is  also  in  its 
infancy,  as   full   water-rates   do  not   appear  to  have  boen  levied. 
Thus  215,625  acres  at  the   full   rate   of    Rs.  2-8    per^acre  would 
have  produced  ...  •••  •••  ^^-  5,39,063 

Instead  of   the  small  sum  ...  ■••     „     3,22,001 

Being  a  diff"erence  of   ...  ...  Rs.  2,17,062 

The  canal  was  opened  in  1883-84  with  a  beginning  of  5,0.30  acres 
under  irrigation,  in  the  next  year  (1884-85)  the  irrigated  area 
was  .36,102  acres,  in  1885-86,  152,8.37  acres,  and  in  1886  87,  215,625, 
so  that  irrigation  is  rapidly  developing  on  these  canals.  The 
foregoing  areas  apply  to  British  Territory  only,  no  reliable 
statistics  having  been  received  from  the  Native  States. 

During  the  year,  413  miles  of  major  and  871  miles  of  minor 
distributing  channels  were  constructed,  leaving  only  .333  miles 
of  major  and  509  miles  of  minor  distributaries  to  complete  the 
system,  whieh  will  then  contain  1,786  miles  of  major  and  2,091 
miles  of  minor  distributing  channels.  At  present,  there  is  no 
"Lift"  irrigation  whatever  on  these  canals,  which  evince  the 
extreme  care  taken  by  Generals  Crof ton  and  Gulliver  and  Colonel 
Robert  Home,  r.e.,  in  the  preparation  of  this  the  largest  and 
most  important  canal  jiroject  in  the  Punjab. 


*  Interest  at  4  percent,  would  make  the  total  capital  expenditure  Rs.  3,66,53,623, 
which,  at  the  present  rate  of  progress,  will  be  cleared  off  in  15  to  20  years.  Surely  this 
is  encouraging. 
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The  height  of  the   head   weiv   at   Rupar   was   increased    by    1 J 
feet,  and  falling  shutters  erected  on  the  crest.  These  additions  have 
greatly  increased  the  control  of  the  river. 
The  Sirhiud  system  of  canals  has,  therefore,  a  splendid  future. 
The  rapid  development  of  irrigation  on  these  canals  establishes 
conclusively  that  had  the  Bari   Doab  system  of  canals    and  distri- 
butaries been  carried  on  as   rapidly   and   continuously  as  the  Sir- 
hind  system,  the  former  would  have  repaid  the  capital  expenditure 
plus  interest  charges  fully  ten  years  ago,    but,  as  previously  stated, 
India   was   not    permitted     to   borrow    capital   for  public  works, 
whether  remerative  or  not,  in  the  days  of  the  B.  D    C. 

Sidhnai  Canal. — This  canal  takes  out  from  the  Ravi   at   Serai 
Sidhoo,  near  the  confluence  of  the  Ravi  and  Chenab  rivers. 
The  capital   expenditure  to  close  of   1886-87   was  Rs.  6,74,502. 
Working  expenses  ...  ...     Rs.  14,.364 

Interest  Charges  ...  ...      „     25,130 

Rs  39,494 

The  earnings  amounted  to  ...  „    13,193 

Being  a  loss  to  close  of  year  of  ...  „    26,301 

or  3'89  per  cent,  on  capital. 
The  area  irrigated  during   the  year    was   27,162  acres,   a   very- 


good  beginning  for  this  new  canal,  which  is  still  under  construe 
tion,  while  the  value  of  the  crops  irrigated  was  estimated  at 
Rs.  7,5.3,669.  Only  37  miles  of  canal  and  112  miles  of  Rajbuhas 
were  in  operation  during  the  year. 

There  has   been  no    ''  Lift "  irrigation   on   this  canal,   and  when 
quite  completed  it  is  not  likely  there  will  be  any  whatever. 

E.  B. 
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Calcutta  Health  Societv. 
Part  II.  of  "Vol.  IV.  of  the  Journal  of  the  Health  Society  lies  be- 
fore ua.  It  is  a  record  of  useful  work  done  in  an  unobtrusive  fashion. 
It  contains  a  Uindly  letter  from  Miss  Florence  Nightingale  to  the 
Honorary   Secretary  which,  by  a  curious  coincidence,  is  dated  the 
27th  July  last,  the  same  day  on  which  the  Government   issued  its 
recent    Resolution   on    Sanitation.     The   Resolution    in   question 
appropriately  follows  Miss  Nightingale's  letter,  and  is  supplemented 
by  a  valuable  note  by  the  Council   on  the  suggestions  put  forward 
by  Government.     Some  correspondence  which  has  passed  between 
the  Society  and   the   Government  of  Bengal   in   reference  to  the 
Annual  Report  reviewed  by  us  in  a  previous  number,  and  the  im- 
portant   subject   of  the   Central   Road  follows  and  completes  the 
number      It   is   clear  from  the  correspondence  that  the  Society  is 
watchful  of  all  those  large  measures  of  Sanitation  which   concern 
the  community  as  a  whole.     For  ourselves,  we  do  not  look  for  any 
such   stringent    bye-laws   emanating   from   the  Municipal   Com- 
mittees as  will  meet  the  evils  of  the  Calcutta  milk-supply.     Most 
of  the  Commissioners  are  natives,  and  as  thoroughly  imbued  with 
the  belief  that  milch-cows  should  be  kept  in  the   dark  as  are   the 
goallas   themselves.     Such   being   the  case,  it  is  obviously  idle  to 
look  to  the  Commissioners  for  bye-laws   which  will  compel  goallas 
to  have  their  cowsheds  properly  ventilated  and  lighted.  We  quite 
agree  with  the  Lieutenant-Governor  of    Bengal   that   under  the 
New  Municipal  Act  the  Commissioners  will  have  complete  control 
over  the  whole  question  of  the  milk-supply  ;  but   unless  a  revolu- 
tionary change  steals  over  their  dreams,   we  venture   to   say  that 
the  precise  degree  of  control  which  is  urgently  required  will  not  be 
exercised.     The  position    of  the   Government   in    regard   to  the 
appropriation  of  two  lakhs  of  rupees  from  the  savings  of  the  Bridge 
Tolls   to   the   purposes   of    the   Central   Road,  is  stronger,  but  it 
would   be  a  deplorable  error   to   drop   the  scheme   which  is   the 
.subject  of  the  Society's  letter  of   the   27th  June    1888.     Can   no- 
thing be  done  to  save  it  ?  Miss  Nightingale's  letter  is  full  of  encour- 
agement to  those  in  the  Society  to  whom  the  work  of  Sanitation  has 
been  a  much  criticised  labor  of  love. 

The  "  Note  by  the  Council  "  on  the  Resolution  of  the  Govern- 
ment of  India,  should  serve  to  bring  that  Resolution  before  the 
public.  If  so  the  Health  Society  will  here  again  have  scored  as  they 
did  in  the  case  of  the  Municipal  Bill.  The  "Note  "is  a  practical 
commensense  review  of  the  Government  proposals,  and  should  be 
welcomed  by  all  who  have  any  interest  in  the  policy  foreshadowed 
in  the  important  document  of  the  27th  July  last.  It  indicates 
where  the  Resolution  fails,  and  where  it  will  possibly  fail.    In 


the    opinion  of   the  Council,  the  Resolution   appears  to  fail  in 
dealing    with    financial    questions.     The   "Note"    observes     that 
"  Sanitary  work  in  any  province  divides  itself  into   three   heads- 
Temporary,  such  as  may  be   required   to  combat    an   outbreak  of 
cholera,  small-pox,  fever,  or  the   throwing,  from  any  sudden  cause, 
of  particular  areas  out  of  cultivation ;  Local,  that  is,  works  intend- 
ed to  benefit  special  areas  by  systems   of  water-supply,   drainage, 
jocal  embankments  and   the    like ;  General,  that    is,    where   large 
areas  and  considerable  masses  of  population  may  be  benefited  by 
protective  works,  whether  there  be  large  systems  of  embankment, 
drainage  or  famine  roads.     As   regards  the    first,    experience  has 
shewn  that  aid  to  some  extent  is  generally   needed    from  outside. 
And  this  perhaps  might    suggest  the  formation    by  local   Govern- 
ments of  an  Emergency  Reserve  to  be  supplied  from   the  Provin- 
cial Loan   Funds  and  to  which  the  generous  and  the   charitable 
might  at  all  times    subscribe.     The    second  and    third  classes  of 
works  can  scarcely  be  carried  out  except  by  funds  raised  by  loans. 
And  this  brings  the    Council   back   to  the    unwisdom,  first,  of  al- 
lowing competition  in  the  money  market,  and,  second,  of  permitting 
local  bodies  to  pay  unduly  high   rates  of  interest.     The     simplest 
policy   is   one  which   would  strengthen   the   hands  of  the  Central 
Government  by   concentrating   in  them   all   financial   operations 
The   Government   of  India   has  a  credit  uniform  throughout  the 
country.  It  has,  too,  immense  facilities  for  applying  to  the  English 
money  market,   where  also    its  credit   gives   it  opportunities  for 
obtaining  money  cheaply.     Whether   the   time  has  come  to  insist 
upon  localities  furnishing   means   for  local   works  by  taxation  or 
loan  is  more  than  doubtful.         **#*### 
"The  Health  Society,  therefere,   inclines  strongly  to   the  belief 
that,  until  visible  progress  shall  have  been  made  and  the  improve- 
ment of  general  sanitary   conditions  sensibly  appreciated,  the  only 
wise  policy  to  be  pursued  will  be  that  which   shall  make   a  provi- 
sion for  sanitary  work  a  recognised  portion  of  the   financial   con- 
tracts between  the  Central  and  Provincial  Governments  and  which 
will  reserve  to  the  Government  of  India  the  sole  right  of  raising 
funds  for  sanitary  purposes,  and   through   the  local  Governments 
distributing  such  funds  upon  carefully   settled  yet  liberal  condi- 
tions, and  as  they    may   be  needed.     If   this  be  done,   then  the 
result  must  of  necessity  be  beneficial." 

As  to  the  possible  failure  of  the  scheme  sketched  in  the  Govern- 
ment Resolution  the  "Note"  says: — 

"  The  Resolution  suggests  that  the  Boards  might  be  composed 
of  certain  oSicials,  with  whom  might  be  associated  one  or  more 
non-official  members.  To  be  of  any  real  use  in  the  way  of  push- 
ing necessary  reform.s,  the  Boards  must  be  constituted  on  lines 
veiydiff'erent  from  those  on  which  the  Municipalities  are  con- 
stituted, so  as  to  secure  a  majority  which  will,  as  a  rule,  be  on  the 
side  of  progress.  Next  as  to  the  functions  of  the  Boards.  These 
too,  are  indicated,  and  with  rather  more  definiteness  in  the 
Resolution.  They  must  be  the  executive  agency  through  which 
a  Government,  more  enlightened  than  the  bulk  of  its  subjects, 
is  to  act  in  the  Sanitary  Department.  His  Excellency  speaks  very 
firmly  as  to  what  he  intends  them  to  be,  and  unless  this  intention 
is  fully  realized,  India,  so  far  as  sanitary  reform  is  concerned,  will 
continue  in  the  condition  to  which  Professor  Koch  has  called 
attention  in  his  Report  on  the  Cholera  Commission  published  lately 
by  the  German  Government.  "What  is  needed  is  an  executive 
agency  in  the  Sanitary  Department,  that  is,  action  of  a  marked  and 
distinctively  progressive  character,  in  lieu  of  public  exhibitions  of 
mere  dialectical  skill  and  ingenuity." 

All  practical  men  will  agree  with  the  Council  of  the  Health  So- 
ciety in  considering  that  if  advance  is  to  be  made  in  Sanitation  in 
India,  the  jiroposed  Boards  must  be  composed  of  very  different  ma- 
terial to  that  found  in  the  various  Municipal  bodies  to  which  our 
health  and  lives  are  at  present  entrusted ;  and  work  must  be  done  by 
them  in  a  way  very  different  to  that  which  is  adopted  by  the 
existing  Municipalities.  We  want  more  action  and  less  talk,  and 
unless  the  proposed  Boards  secure  this  for  us,  they  may  in  their 
issue  serve  to  intensify  rather  than  to  remove  present  evils. 
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TYPES  OF  IRON  GIRDER  BRIDGES.  INDIAN 

MIDLAND  RAILWAY. 
Wk  furnish  the   tifth  and  last  of  the  series  of  Plates 

S"ving  details  of  the  main  girders  of  these  Bridges.  The 
mwiugs,  as  said  before,  arc  self-explanatory.  The  annexed 
Plate  refers  to  the  250  feet  clear  span  through  bridge. 
some  particulars  relative  to  which  will  be  found  in  our 
issue  of  25th  August  last. 


BICYCLE  RUNNING. 
By  a.  Ewbank. 
V. 
Fvf.  5. 


In  nmfic/.  (5),  here  reproduced,  R  is  above  T,  but  the 
new  lowest  point  of  the  wheel  will  be  lower  than  K,  the  old 
lowest  p  int  of  the  wheel.  We  have,  in  fact,  made  C  a 
fixed  point,  and  have  accordingly  made  the  wheel  provi- 
sionally dig  into  the  ground  by  reason  of  the  ^-rotation. 
This  is  exactly  what  the  wheel  tries  to  do.  It  begins  to 
scoop  into  the  soil.  If  the  ground  is  sufficiently  hard,  the 
soil  resists  displacement,  and  as  a  secondary  effect  the 
centre  of  the  wheel  is  upthrust  and  upraised. 

This  secondary  effect  is  not  shewn  in  our  Jig.  5. 
But  as  our  geometry  is  subordinate  to  a  dynamical 
inquiry,  wo  are  bound  to  take  cognizance  of  this  upraising 
of  the  centre.  In  reality,  of  course,  the  driving  wheel  is 
travelling  across  coimtry.  If,  therefore,  the  wheel  digs 
into  the  ground,  it  does  not  scoop  a  round  baSin-shaped 
cavity.  What  it  would  do  would  be  to  plough  out  a 
sort  of  trench  along  the  track. 

Most  readers  of  this  Journal  are  aware  that  a  velocity 
or  a  displacement  may  be  resolved  into  ideal  or  compo- 
nent velocities  or  displacements.  We  are.  for  the  moment. 
putting  aside  the  travelling  component  and  concerning 
ourselves  entirely  with  certain  relative  displacements  of 
the  parts  of  the  bicycle  between  themselves. 

Now  the  travelling  element  being  thus  held  over  for 
future  introduction,  and  for  proper  combination  with  what 
we  arc  studying,  we  have  in/17.  5  the  front  wheel  centre 
at  rest.  We  can,  therefore,  consider  the  hind  wheel  centre 
aUo  to  be  *t  rest.  Thus  the  connecting  bars — backbone 
and  wheel  bearings — which  in  future  we  shall  simply  call 
the  connections — will  be  at  rest.  But  if  we  disallow  to 
the  front  wheel  the  power  of  digging  into  the  soil,  we  see 


that  when  the  ground  reactions  upraise  the  front  wheel 
centre,  the  connections  must  suffer  some  movement.  If 
the  hind  wheel  centre  is  moved  in  any  way,  the  connec- 
tions get  a  motion  compounded  of  the  motions  of  the 
two  wheel  centres.  If  the  hind  wheel  does  not  move,  the 
connections  must  still  move  in  harmony  with  the  front 
wheel  centre. 

Our  problem  at  present  is  a  purely  geometrical  one  and 
may  be  stated  as  follows.  By  the  ;8-rotation,  the  front 
wheel  has  sunk  into  the  ground.  It  is  reipiired  to  find 
the  simplest  movement  between  the  parts  of  the  bicycle 
which  shall  lift  the  wheel  again  out  of  the  ground. 

If  we  do  not  ask  for  the  simplest  movement,  we  have  an 
unlimited  number  of  sohitions.  Geometrioally,  we  might 
imagine  the  whole  bicycle  moved  as  one  rigid  body  until 
the  front  wheel  was  wholly  above  ground.  But  clearly 
this  takes  the  hind  wheel  off  the  ground.  Geometiy  is 
satisfied  with  this  Intter  solution,  but  dynamics  steps  in 
and  offers  a  protest. 

The  /3-rotation  is  supposed  effected  or  completed,  and 
the  handle  is  damped  in  the  new  position.  The  front 
wheel  must  now  be  lifted  without  the  ^  angle  being 
either  lessened  or  increased.  The  simplest  method  is  to 
make  the  front  wheel  and  the  connections  revolve  about 
0,  the  hind  wheel  centre.  This  motion  is  allowed  by  the 
make  of  the  machine.  If  the  fr>)nt  wheel  and  connections 
remain  at  rest,  the  hind  wheel  can  rotate  in  its 
own  plane  about  a  certain  axis,  viz.,  the  normal 
to  its  plane.  Conversely,  therefore,  the  hind  wheel 
can  be  stationary  and  the  connections  and  front  wheel — 
clamped  together — so  as  to  preserve  the  /3  angle  un- 
changed— can  rotate  aboiit  that  same  axis.  Such  a 
rotation  1  fts  the  front  end  of  the  conm^ctions,  and  thus 
lifts  the  front  wheel.  The  hind  wheel  remains  stationary, 
both  centre  and  circumference  and,  therefore,  our  solution 
is  as  simple  as  it  can  be.  For  any  solution  that  in- 
volves the  moving  in  any  way  of  the  hind  wheel  may 
be  derived  from  our  simple  solution  as  follows.  First, 
adopt  the  simple  solution.  Then  move  the  bicycle 
as  one  rigid  body  into  the  position  re(inired  bv  the  other 
solution.  Then  if  still  necessary,  rotate  the  f  ont  wheel  in 
its  own  fhtne.  This  motion  does  not  afect  the  /3  angle, 
which  angle  is  an  angle  between  t\vo  n^ere  geometrical 
planes.  Also,  if  necessary,  rotate  the  hind  wheel  also  in  its 
own  plane.  We  must  then  have  th«  bicycle  completely 
in  that  position  which  the  second  solution  requires. 

We  see,  therefore,  that  our  "  simplest  "  solution  is 
the  real  root  of  all  possible  solution-;.  It  gives  the  real 
necessary  relative  displacements  of  certain  parts  of  the 
machine.  We  must  not,  however,  assert  that  this  .simplest 
method  of  adjustment  between  the  parts  of  the  bicycle 
will  necess.arily  be  the  one  adopted  b}'  dynamics.  We 
cannot  by  mere  geometrical  ccmsiderations  determine 
the  actual  movements.  No  part  of  the  bicycle  will  be 
put  into  any  movement  without  a  corresponding  force. 
This  force  must  overcome  the  passive  inertia  of  the  mass 
and  the  active  resistance  of  certain  frictions. 

Suppose  a  bicycle  is  kept  upright  by  any  suitable 
means,  as,  for  instance,  by  two  men  standing  one  on  each 
side  of  it.  Let  the  rider  turn  his  handle.  Then,  if  the 
front  wheel  had  only  smooth  contact  with  the  ground,  he 
would  do  no  work.  Here  we  suppose  the  handle  to  work 
smoothly.  If  the  ground  under  the  front  wheel  is 
rough — as  of  course  it  is — the  rider  does  a  certain  amount 
of  work  in  twisting  the  handle. 

Next  let  the  bicycle  be  at  a  slope  Q,  and  let  us  have 
one  or  more  men  standing  beside  it  and  preventing  it 
falling  by  applying  certain  suitable  horizontal  pressures. 
Let  the  rider  twist  his  handle.  Then  if  the  front  wheel 
had  smooth  contact  with  the  ground,  he  would  do  work 
because  he  raises  his  own  body  and  also  raises  certain 
portions  of  the  machine.  If  the  ground  is  rough,  he 
has  all  that  previous  work  to  do,  but  in  addition  he 
overcomes  a  certain  friction. 

Now  let  the  bicycle  bo  travelling  at  a  slope  Q,  and  let 
the  rider  give  a  ;8-rotation.  If  the  bicycle  while  travel- 
ling   simply    made   a  plunge — as    it    might  do  from  in- 
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equalities  in  the  ground — and  the  front  wheel  made  a 
dig  into  the  soil — or  an  attempt  at  a  dig — the  ground 
resistance  or  reaction  would  be  a  single  force  on  the 
bicycle.  But  the  wheel  by  its  /3-rof;ation  endeavours 
to  enter  the  ground  in  a  corkscrew  fashion.  The 
corkscrew  character  of  the  attempt  to  dig  into  the 
ground  produces  a  resisting  force  and  a  resisting 
couple.  The  rider,  who  persists  in  executing  the  ;8-rotation, 
has  this  couple  to  overcome,  besides  the  performance  of 
that  work  which  is  merely  due  to  his  raising  certain  masses, 
each  to  a  certain  additional  height  above  the  ground. 
This  work  is  connected  -with  resistance  of  the  ground  to 
penetration  and  the  work  done  in  calling  the  couple  into 
iction  is  an  independent  added  work. 

Many  a  bicyclist  may  have  felt  this  difficulty  in  working 
the  hanlle  without  thinking  of  the  causes.  He  may  have 
fancied  that  the  handle  merely  stuck,  and  that  the  fault 
was  in  the  make  of  the  machine  or  in  the  want  of  proper 
lubricants. 

Again,  let  a  bicycle  with  its  rider  be  suspended  off  the 
ground.  This  could  be  done  by  one  cord  suitably  placed. 
But  we  may  suppose  two  cords  used  and  then  the  arrange- 
ment will  be  easier.  One  cord  might  pass  up  just  before 
the  rider's  face  and  the  other  could  be  somewhere  behind 
hiin.  Let  the  bicycle  rider  look  due  west.  The  cords  are 
fastened  to  two  points  in  a  level  beam  of  a  roof  The 
cords  are  parallel  and,  in  a  vertical  plane,  due  east  and 
west.  Such  a  plane  is  sometimes  called  the  prime  verti- 
cal. Now  let  some  bystander  turn  the  bicycle,  so  that  the 
rider  looks  N.-W.,  or  in  any  direction  other  than  due  west. 
This  turn  requires  an  effort,  and  when  the  bicycle  is  re- 
leased it  swings  back  and  finally  recovers  its  old  position. 
As  a  matter  of  fact,  the  turning  the  bicycle  did  to  some 
extent  lift  it.  This  was  one  reason  why  an  effort  was 
needed,  another  but  less  important  reason  was  that  each 
string  suffered  a  twist  or  torsion. 

Now  let  us  equally  lengthen  the  supporting  cords.  In 
other  words,  let  us  suspend  the  bicycle  from  a  higher  roof 
Then  a  less  effort  will  be  necessary  to  turn  the  bicycle 
into  the  same  N.-W.  (or  other)  direction  as  before.  We 
may,  therefore,  by  supposing  two  long  fine  cords  to  be  em- 
ployed, represent  to  ourselves  a  case  where  a  very  little 
effort  is  needed  to  turn  the  bicycle.  This  turning  effort 
is  not  a  single  force,  but  rather  two  foi'ces,  constituting  a 
couple.  If  we  use  the  word  force  in  the  general  popular 
sense,  we  mny  say  that  force  is  always  needed  to  turn  a 
bicycle  so  suspended,  but  that  the  force  may  be  made 
small  by  a  suitable  length  of  the  cords.  The  effort  of 
turning  the  bicycle  through  a  given  angle  is  less  with 
long  cord.s,  chiefly  because  the  vertical  displacement  or  lift 
is  not  so  great  as  with  short  cords. 

Now  let  the  rider  on  his  suspended  bicycle  be  untouched 
by  by-standers  or  by  any  other  external  agency.  He  is 
looking  due  west.  He  attempts  to  give  his  driving  wheel  a 
clockwise  ;8-rotation.  That  is,  he  endeavours  to  make 
that  wheel  point,  say,  N.-W\  Will  the  wheel  move  in  the 
clockwise  fashion  ?  It  will  so  move,  but  he  himself  and  the 
rest  of  the  machine  will  move  in  the  counter-clockwise 
fashion.  He  exerted  on  the  front  wheel  a  clockwise  couple. 
The  reaction  is  a  counter-couple  exerted  on  all  the  rest  of 
the  mass.  Thus  the  front  wheel  takes  a  position  north  of 
west  while  he  begins  to  look  south  of  west.  The  effective 
ft  angii-  is  the  sum  of  these  opposite  rotations.  The  rider's 
muscular  efforts  have  altered  the  internal  arrangements 
of  that  ma.ss  which  includes  himself  and  the  machine.  If 
the  backbone  of  the  bicycle  ceases  to  point  due  west,  the 
whole  machine  is  lifted  temporarily  and  hence  some  effort 
is  needed  by  the  rider. 

Now  let  the  machine  take  its  original  direction,  and  let 
IIS  arrange  the  hind  wheel  in  a  kind  of  groove,  .so  that  this 
wheel  must  continue  to  look  due  west.  Let  the  rider 
igain  give  the  clockwise  ft  twist.  He  has  now  a  fixed 
position  to  act  from  on  the  front  wheel.  This  wheel  moves 
towards  the  N.-W.,  but  all  the  rest  of  the  mass  remains 
at  rest.     It  neither  rotates  nor  is  temporarily  lifted. 

Now  lower  the  bicycle  to  the  ground   and  imagine  the 
cords  removed,  the  bicycle  upright  and  the  ground  smooth. 


If  everything  is  symmetrical,  the  ground  level  and  hard, 
and  the  rider  steady,  the  bicycle  will  not  fall.  Let  the  rider- 
give  the  ft  twist.  The  front  wheel  rotates  one  way.  Th^i 
rider  and  the  rest  of  the  machine  rotate  the  other  wa\'. 
The  lighter  front  wheel  may  rotate  more  quickly  than 
the  other  compound  and  heavier  mass.  The  rotations, 
however,  do  not  depend  merely  on  the  masses,  but  also  on 
their  distribution. 

Let  the  bicycle  be  upright  and  the  ground  rough.  The 
rider's  twisting  effort  tends  to  make  the  front  wheel 
slew  round  one  way,  and  the  re.st  of  the  machine  to  slew 
round  the  other  way. 

Let  the  bicycle  be  travelling  upright  when  the  rider 
gives  the  ft  twist.  The  tendency  is  for  the  front  wheel 
to  slew  round  one  way,  while  the  rest  slews  round  the 
other  way. 

Finally,  let  the  bicycle  be  travelling  at  a  slope  $  when 
the  rider  gives  the  ft  twist.  The  tendency  is  for  the  front 
wheel  to  change  the  track  in  one  direction,  while  the 
rest  of  the  machine  tries  to  change  the  track  in  the 
other  direction.  The  friction  involved  in  the  front 
wheel  change  of  direction,  may  be  less  and  indeed  much 
less  than  that  involved  in  the  other.  Hence  this  other 
change  may  be  resisted  by  the  ground,  while  the  front 
wheel  turn  is  allowed.  This  case  is  then  like  that  of  the 
cord  suspended  bicycle  when  the  hind  wheel  was  secured 
by  guides.  But,  though  only  the  front  wheel  may  shew 
the  effect  of  the  twist  in  actual  movements,  we  must  still 
remember  the  forces  that  act  on  the  rest  of  the  machine. 
Some  of  these  forces  are  the  complements,  so  to  say,  of 
some  of  the  forces  that  act  on  the  front  wheel.  These 
latter  forces  we  may  call  actions.  Then  the  other  forces 
are  reactions.  The  particular  way  in  which  the  front 
wheel  is  kept  from  digging  into  the  ground  would  partly 
depend  on  these  actions  and  reactions. 


THE  OYSTER  REEF    LIGHT-HOUSE. 

Note  by  Lieutenant-Colonel  W.  G.  Gumming,  R.E., 

Sujoerintending  Engineer,  Lower  Burma. 

The  iron  screw-pile  light-house  on  Oyster  Reef, — vide 
illustration — constructed  in  1875-76,  was  totally  destroyed 
by  a  cyclone  in  May  1884,  and  all  idea  of  building  a  simi- 
lar construction  on  the  same  reef,  or  of  placing  a  light- 
ship on  the  reef  itself,  has  been  abandoned. 

2.  Since  the  destruction  of  the  light-house  a  large 
amount  of  correspondence  has  taken  place  regarding  the 
most  suitable  method  of  lighting  the  approaches  to  the 
harbour  of  Akyab.  Opinions  of  experts,  who  have  been 
consulted,  vary  considerably,  but  as  a  definite  de-  isiou 
has  since  been  arrived  at  as  to  what  should  be  done,  it 
mil  not  be  necessary  in  this  note  to  re-consider  any 
opinions  of  the  kind.  All  that  is  required  is  to  state  the 
decision  come  to  and  to  supply  such  information  as  may 
be  necessary  to  enable  professional  experts  at  home  to 
design  a  structure  suitable  to    our  wants. 

3.  The  decision  come  to  is  to  place  an  iron  light-house 
on  Oyster  Island,  distant  9  nautical  miles  from  Oyster 
Reef  shoal  in  a  north-westerly  direction,  make  it  120  feet 
high  from  ground  surface  to  base  of  lantern,  and  provide 
it  with  a  fixed  dioptric  light  of  the  1st  order  visible  at 
from  16  to  18  miles  distant.  As  supplementary  to  this 
it  has  also  been  decided  to  replace  the  3rd  class  flashing 
light  on  Savage  Island  light-house,  which  guards  the 
entrance  of  Akyab  harbour,  by  a  fixed  light  of  the  1st 
order  varied  with  flashes,  and,  if  feasible,  to  raise  the  light- 
house another  20  feet  to  enable  its  light  to  cross  the  light 
on  Oyster  Island  and  to  bo  itself  visible  from  a  ship's 
deck  at  a  distance  of  from  16  to  18  miles.  These  di'ci- 
sions  have  met  with  the  general  approval  of  the  Board  of 
Trade. 

4.  I  purpose  in  this  note  to  deal  only  with  the  new 
light-house  required  for  Oyster  Island.  The  question  of 
raising  the  Savage  Island  light-house  and  increasing  its 
lighting  power  will  be  taken  up  separately.  It  is  some- 
what complicated,  and  further  information  is  required  to 
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enable  a  decision  to  be  come  to  as  to  the  most  economical 
way  of  ciUTjing  out  this  part  of  the   programme. 

5.  I  inspected  the  Savage  Island  light-house  for  the 
first  time  on  the  first  of  December  last,  and  have  since 
been  furnished  with  drawings  of  it.  It  is  a  strong 
masonry  tower  built  on  solid  rock  with  its  fioor-level  at 
4560  feet  above  high-water  mark.  The  masonry  part  of 
the  building  rises  in  the  shape  of  a  frustum  of  a  cone, 
4350  feet  from  floor-level  to  top,  on  which  the  cylindrical 
light-room  oippcd  by  a  dome  rests.  The  focus  of  the 
revolving  light  as  it  now  stands  is  9810  feet  above  high- 
water  mark.  The  tower  itself  tapers  upwards  very 
quickly,  for  whereas  the  interior  diametnr  of  its  base  is 
17  feet,  the  same  diameter  at  its  top  is  8  feet  only.  This, 
though  sufficient  for  the  existing  3rd  class  revolving  light, 
is  not  suitable  for  a  light  of  the  1st  order,  which  requires 
an  interior  diameter  space  of  from  Hi  to  12  feet.  To 
raise  the  light-house  another  20  feet  and  provide  it  with 
a  light  of  the  1st  order  the  following  work  would  have  to 
be  carried  out : — 

(a)  Dismantle  13J  feet  of  the  present  tower  measured 
from  its  top,  and  build  up  a  cylindrical  tower 
11 J  feet  internal  diameter  and  33|  feet  high  on 
the  portion  loit  standing  ;  or  add  a  cylindrical 
tower  20  feet  high  and  8  feet  internal  diameter 
to  the  existing  tower  and  project  the  light-room 
to  obtain  for  it  an  interior  diameter  of  at  least 
Hi  feet. 

(6)  Provide  a  new  light-room  approved  design  of  at 
least  Hi  feet  interior  diameter  with  apparatus 
complete  for  a  light  of  the  1st  order. 

6.  Plans  and  estimates  will  in  due  course  be  made 
out  for  this  work,  for  which,  however,  we  have  now  no 
funds  in  hand.  The  imperial  grant  for  next  year  of 
Rs.  1,55.000  including  establishment  and  tools  and  plant 
charges,  or  Rs.  1,24,500  excluding  those  charges,  is  for 
the  new  Oy.'iter  Island  light-house,  information  regarding 
which  will  now  be  considered  in  detail. 

7.  Colonel  A.  M.  Lanj;,  R.E.,  for  some  years  Chief  Engi- 
neer of  British  Burma,  went  carefully  into  this  matter  with 
the  information  then  before  him.  His  views  are  recorded 
in  an  admirable  note,*  dated  the  21st  July  1884,  a  printed 
copy  of  which  is  attached  for  ready  reference.  I  have  care- 
fully studied  this  note  with  the  further  information  now 
before  me  regarding  the  nature  of  the  ground  on  which  the 
foundations  must  be  laid,  atid  am  also  of  opinion  that  a  cast- 
iron  tower,  almost  &  fac-amiUe  of  Gibbs'  Hill  light-house, 
Bermudas,  will  best  suit  the  conditions  of  the   case. 

8.  I  notice  in  paragraph  4  of  his  note  that  Colonel 
Lang  assumes  generally  that  the  light-house  will  take 
the  form  of  a — 

(a)  solid  platform  above  the  sweep  of  the   waves,  on 
which  will  be  grouped — 

(6)  keepers'   quarters  and   store-room,    from  among 
which  will  rise — 

(c)  a  tower  120  feet  high,  which  will  be  destined 
only  to  carry  the  lantern  with  a  staircase  of 
ascent  thereto,  and  probably  a  hollow  central 
case  for  hauling  up  stores,  &c.,  to  the  lantern 
and  in  which  the  clock  mechanism  weights  can 
fall. 

9.  In  pamgraph  5  {a)  of  the  .same  note  it  is  recorded, 
in  regard  to  the  solid  platform  .a.ssumed  to  be  necessary, 
that  further  information  is  required  on  the  following 
points : — 

(i)  the  level  to  which,  having  regard  to  the  rise  of 
the  tide  and  the  height  of  storm-waves  in  the 
locality,  the  platform  .should  be  carried  ; 

(ii)  the  form  of  surface  of  the  island  and  the  character 
of  the  rock  as  affecting  the  question  of  founda- 
tions ;  and 

(iii)  the  character  of  the  rock  as  suitable  or  not  for 
ashlar  or  for  concrete  material. 


To  foDow.— Ed.,  /.  S. 


10.  Information  on  the  above  points,  as  well  as  on 
those  mentioned  in  clauses  (i)  to  (v)  of  paragraph  14  of 
Colonel  Lang's  note  has  since  been  received.  It  leads 
me  to  the  inference,  coupled  with  what  I  saw  during  my 
inspection  of  the  island  on  the  30th  November  last  of  the 
nature  and  quality  of  the  ground  on  which  the  light- 
house will  have  to  be  founded  and  of  what  I  ascertained 
regarding  the  possible  action  of  storm-waves  on  the 
surface  of  the  island  proper,  that  no  solid  platform  of  tht 
kind  is  necessary,  and  that  it  will  be  more  economical  and 
equally  satisfactory  to  completely  separate  the  light- 
house itself  from  the  keepers'  quarters  and  store-room. 
In  my  opinion  the  light-house  proper,  which  will  of 
course  be  built  in  compartments  for  the  sake  of  strength, 
should  contain  no  store-room  accommodation  except  that 
actually  required  in  connection  with  the  light  itself 
Quarters  for  the  seven  Native  light-keepers,  including 
cook-room  and  store-room  for  their  own  provisions,  can 
be  readily  and  cheaply  built  by  the  Public  Works 
Department  of  timber  or  corrugated  iron  supported  on  a 
fr.ime-work  of  posts  and  scantlings  raised  well  above 
ground-level  and  strongl}"^  braced  together.  Expensive  or 
deep  foundations  will  not  be  requird  for  these  buildings. 
All  that  is  necessary  is  to  sink  the  posts  to  a  depth  of 
about  10  feet  until  they  rest  on  solid  ground,  and  case  the 
portions  so  sunk  with  iron  or  zinc  to  prevent  decay  as 
much  as  possible. 

11.  In  elucidation  of  the  opinions  expressed  in  the 
foregoing  paragraph  I  beg  to  offer  the  following  remarks, 
partly  from  my  own  observation  and  partly  from  the 
careful  reports  furnished  by  the  Executive  Engineer  of 
the  Akyab  Divisiim  from  time  to  time. 

12.  (a)  Form,  of  surface  of  Oyster  Island  and 
character  of  the  rock  as  afeeting  the  question  of 
foundations,  and  the  level  to  which,  having  regard  to 
the  rise  of  the  tide  and  the  heviht  of  storm-waves  in  the 
locality,  the  platform  to  carry  the  Iv/ht-hoiise  and  its 
subsidiary  buildings  shoidd  be  raised. — Oyster  island 
is  situated  about  21  nautical  miles  from  Akyab  as  the  crow 
flies  in  a  west-by-north  direction,  and  is  distant  30  miles 
from  the  same  place  by  the  usual  track  of  steamers.  The 
portion  of  it  above  the  level  of  high  water  of  ordinary 
spring-tides  is  very  small,  the  extreme  length  being  700 
feet  and  the  extreme  breadth  200.  The  shape  of  the 
island  is  an  irregular  oval  with  its  longitudinal  diameter 
running  east  and  west.  It  rises  to  an  average  height  of 
4  feet  above  the  level  of  ordinary  high  water  of  spring- 
tides, is  surrounded  by  extensive  reefs  covered  by  boulders 
on  all  sides,  which  become  exposed  to  view  at  low  water 
and  act  as  efficient  barriers  against  wave-action.  About 
10  feet  is  the  ordinary  limit  between  high  and  low  water 
of  spring-tides. 

13.  The  island  is  nothing  but  an  accumulation  of 
sand  and  shell  and  coral  debris  covered  with  scrub-jungle, 
and  has  evidently  been  thrown  up  by  wave-action  passing 
over  the  surrounding  reefs  and  boulders.  The  reef  itself 
passes  under  the  island  and  is  everywhere  met  with  at 
depths  varying  from  9  to  12  feet  below  ground-surface. 
There  is  no  difference  between  the  composition  of  the 
reef  under  the  island  and  that  exposed  to  view  at  low 
water.  Both  consist  of  a  shaley  mixture  of  stiff  blue 
clay  and  sand,  which  becomes  hard  on  exposure  to  the 
air.  The  boulders  overlying  the  reefs  appear  to  bo 
composed  of  the  same  materials,  but  are  much  harder, 
from  longer  exposure  to  the  weather. 

14.  There  appears  to  be  no  action  of  currents  against 
the  sides  of  the  elevated  portion  of  the  island,  for  the 
surrounding  reefs  act  as  efficient  breakwaters  against 
erosion.  On  the  contrary,  as  the  breakers  roll  in  from 
all  sides,  there  is  a  tendency  to  a  further  accumulation 
of  sand  and  shell  debris  mixed  with  small  boulders. 
The  slope  along  the  south  face  of  the  island  is  gentle 
from  the  top  surface  to  the  reef  The  northern  face  is 
packed  with  boulders.  I  do  not  think  it  probable  that  a 
cyclonic   wave   could   cover  the  island   to  any  depth,  or 
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wash  away  the  accumulation  of  which  it  is  formed.  The 
spot  was  visited  by  Messrs.  Lackersteen  and  James, 
Provincial  Engineers,  shortly  after  the  heavy  cyclone  of 
1884,  which  destroyed  the  screw-pile  light-house  on 
Oyster  reef,  9  miles  distant  from  it  in  a  south-easterly 
direction,  and  no  signs  were  then  visible  of  any  wave 
action  on  its  surface.  I  went  carefully  into  this  matter 
when  inspecting  the  island  on  the  ."iOth  of  November  last 
and  saw  no  trace  of  any  cyclonic  wave  ever  having 
reached  the  island  proper,  or  of  any  signs  of  erosion 
on  its  shores.  The  natural  protection  to  the  island 
afforded  by  its  surrounding  reefs  points  to  the  impro- 
bability of  any  such  contingency.  I  think,  therefore, 
that  it  may  be  taken  as  an  established  fact  that  any 
properly  designed  and  properly  built  light-house  on  this 
island  is  Siife  from  the  action  of  storm-waves,  provided  its 
basement  is  laid  at  from  6  to  8  feet  above  ground  level. 
If  this  be  admitted,  there  will  be  no  need  to  build  the 
"  solid  platform  above  the  sweep  of  the  waves,  "  advocated 
by  Colonel  Lang,  on  which  he  proposed  to  construct  the 
light  house  proper  as  well  as  the  keepers'  quarters  and 
store-room.  It  will,  as  before  stated,  be  more  economical, 
and  equally  satisfactory,  to  construct  all  subsidiary  build- 
ings of  wood  and  corrugated  iron. 

15.  As  regards  the  light-house  itself,  I  am  of  opinion 
that  its  basement  floor  should  not  start  from  ground  level 
as  is  the  case  in  the  Cocos  light-house.  It  should  be 
laid  at  from  6  to  8  feet  above  that  level  and  the  portion 
beneath  hearted  with  concrete  to  give  greater  stability 
and  security  to  the  building.  Whether  the  cast-iron 
curved  flanged  plates,  of  which  the  structure  will 
presumably  be  built,  should  start  from  the  firm  clayey 
.shale  I  elow  the  accumulation  of  sand  and  shell  cZe6ris, 
or  whether  the  light -house  should  start  from  above 
ground  level  on  a  circular  platform  built  up  from  the 
solid  ground  below,  can  best  be  settled  by  professional 
experts  ^t  home  to  whom  the  preparation  of  the  design 
may  be  entrusted.  All  that  .seems  necessary  now  is  for  me 
to  give  such  information  as  I  posse.ss  regarding  the  nature 
of  the  foundations  to  be  encountered  and  the  difficulties 
likely  to  be  met  with  in  carrying  out  work. 
(To  he  continued.) 


NOTES  FROM  HOME. 


(From  our  own  Corresj^ondent. ) 

The  Royal  Commis<ion  app'>inted  in  1886  to  inquire  into, 
among  other  matters,  the  management  of  the  Irish  Railways 
have  repoited  in  *avor  of  the  compulsory  centra  ization  of 
the  whole  of  the  .sys  ems  into  the  hands  of  one  company,  who 
shall  be  controlled  by  an  external  authoiity  to  be  called  the 
Iiish  Railway  Commission,  this  body  having  powers  to  in- 
vestigate and  remedy  yvievances.  It  is  to  be  composed  of 
five  members,  one  of  wh.m  is  to  be  a  representative  of  the 
Government.  It  is  further  advised  that  a  yenernl  scale  of 
rates  and  toils  shoul  i  be  drawn  up  which  would  ultmately  be 
applied  to  the  combined  system.  Should  tlie  present  statutory 
scale  of  rates  and  to  Is  be  reduced  by  Parliament,  the  share- 
holders should  be  protec.ed  from  loss  ly  a  guarantee  of  the 
present  s;ross  receipts  for  a  term  of  years. 

The  Cunard  Steamer  Etruria  lias  just  made  the  fastest 
recorded  passage  between  Queenstown  and  New  York.  She 
left  the  former  port  at  1-5  p.m.  on  the  16th  in.stant,  and  passed 
Fire  Isla  d,  which  is  about  35  miles  from  Sandy  Hi>ok,  at 
9  A.M.  on  Saturday,  the  22nd  instant,  thus  making  the  passage 
in  6  days  22  minutes. 

The  attention  of  Engineers  has  been  lately  called  to  the 
question  of  the  construction  of  light  Railw.ays  for  the  develop- 
ment of  rural  districts,  and  at  the  recent  meeting  of  t\ie 
British  Association  a  paper  was  read  by  Mr.  T  S.  Sellon  on 
the  subj  ct.  The  author  advocated  the  extension  of  the 
present  Tramway  system  now  in  use  in  most  of  our  principal 
towns,  as  feeders  to  the  trunk  lines  of  the  country.  Such 
lines  could  be  carried  in  many  instances  along  the  strips  of 
waste  which  are  so  often  found  bounding  country  roads,  thus 
saving  thn  heavy  cost  which  is  entailed  by  the  purchase  of 
land  in  the  ordinary  system  of  Railway  construction.  The 
subject  is  to  be  also  brought  forward  by  the  Society  of  Engi- 
neers  at   their   next   meeting,  when  a   paper  is   to    be    read 


by  Mr.  Lawford  on  "Light  Railways."  One  or  two  of 
these  road  Railways,  or  rather  Tramways,  are  in  course  of 
construction,  and  owing;  to  the  absence  of  stations,  signals  and 
telegraphs,  and  the  small  staff  required,  their  working  ex- 
penses are  said  not  to  be  excessive. 

The  Southend  Local  Board  are  about  to  construct  a  new 
pier  in  place  of  the  present  unsightly  wooden  structure,  the 
total  cost  of  which  will  amount  to  £GO,(JOO.  The  contract  is 
divided  into  three  section.s,  the  first  being  for  a  double  decked 
pier,  about  200  yards  in  length,  from  thu  existing  approach 
up  to  and  including  a  spaeicjus  concert-room  capable  of  seat- 
ing over  1,000  people.  The  Tramway  in  this  section  will  be 
below  the  promenade,  which  will  be  about  -10  feet  wide.  The 
second  section  is  a  combined  Tramway  and  promenade  pier, 
about  a  mile  in  length,  viz.,  from  the  conct-rt-room  to  the 
present  pier-head.  This  will  be  20  feet  wi  le,  12  feet  bo  ng  re- 
served for  promenading  purposes  and  the  remainder  for  the 
Tramway.  The  third  section  is  a  handsome  and  exten>ive  pier- 
head to  be  erected  just  outside  the  present  one,  and  having 
three  landin,'  stages  suitable  to  the  different  sets  of  the  tide 
whilst  it  will  be  of  such  a  shape  as  to  affar  i  shelter  for  yachts 
and  other  craft.  Waiting  and  refresumenr  rooms  and  other 
conveniences  will  be  provided.  The  main  portion  of  the  pier 
will  be  built  of  iron,  but  the  pier  head  will  be  made  of  wood. 
The  Engineers  are  Messrs.  Brunlees  and  M'Kerrow  of  London, 
underwho.se  superintendence  the  work  will  be  carri  d  out. 
It  is  proposed  to  work  the  Tramway  by  electricity. 

The  General  Report  of  the  Bonn  of  Trade  for  1887,  which 
has  just  been  i.ssue  i,  shews  a  satisfactory  increase  of  traffic  on 
the  Rai  ways  of  Great  Britain  amount  ng  from  all  sources 
to  over  £1,350  000  The  decline  in  the  receipts  from  the  1st 
and  2nd  class  passengers,  which  commenced  in  1880,  sti  I  con- 
tinues, and  it  is  to  the  3rd  class  passengers  that  the  Railway 
companies  owe  the  bulk  of  their  passenger  receipts.  During 
the  past  10  years  the  receipts  of  1st  class  passengers 
have  decreased  30  per  cent.,  the  2nd  c'ass  23  per  cent,  whilst 
the  3rd  class  on  the  contrary  has  increase  I  31  per  cent. 
The  increase  in  the  receipts  of  the  3rd  class  traffic  in 
this  time  is  nearly  three-qu  irters  of  the  whole  amount 
now  received  on  the  1st  and  2n  I  class  together.  One  note- 
worthy feature  in  the  Report  is  the  large  increase  in  the 
receipts  from  season  ticket-holders,  which  amounts  to  53  per 
cent.,  this  is  large  y  owing  to  the  liberal  terms  and  the  good 
train  service  now  offered  ly  the  various  companies  in  the 
suburban  districts. 

Some  interesting  experiments  with  new  explosives  have 
been  conducted  upon  an  old  armour  clad,  the  Resistance, 
moored  off  the  eastern  end  of  the  Isle  of  Wi^ht.  The  ex- 
periments consisted  in  firing  live  shells  filled  with  powder, 
guncotton,  melinite  and  a  new  explosive,  the  property  of  the 
Elswick  Ordinance  Company,  named  dyddite,  against  the  4i 
inch  armour  of  the  sides  and  bulkh  ads  and  the  unprotected 
parts  of  the  ship,  the  only  difference  from  former  experiments 
that  have  been  made  being  in  the  gun.  At  the  last  expei-i- 
ment  the  firing  was  from  the  6-inch  breechloader,  but  at  the 
present  experiment  the  8-inch  14-ton  gun  was  employed, 
which  discharged  a  2101b.  projectile,  with  a  full  charge  of 
11 81b.  of  powder,  and  which  can  penetrate  15J  inch  of 
wrought-iron  at  1,000  yards. 

The  Lancashire  and  Yorkshire  Exchange  Station  at  Liver- 
pool has  been  superseded  by  a  new  structure  which  has  just 
been  completed.  The  old  station,  dark,  cramped  and  incon- 
venient was  approached  by  a  flight  of  steps,  the  rails  being  a 
considerable  height  above  the  street  level.  The  new  station 
has  been  erected  on  the  street  level,  and  presents  a  very 
handsome  appearance.  The  total  cost  amounts  to  nearly  half 
a  million  of  money.  The  interior  of  the  station  is  very  hand- 
some. There  are  two  platforms  each  about  600  feet  in  length. 
A  larsie  hotel  h.as  been  built  at  the  entrance  to  the  station  in 
Tithebarn  Street,  and  which  is  the  fii'st  of  a  series  the  Livnca- 
shire  and  Yorkshire  Railway  Company  contemplate  erect- 
ing at  their  more  important  termini. 


AMERICAN  ENGINEERING  NEWS. 

(From  our  oton  Correspondent. ) 

Another  St.  Louis  Bridge  is  talk-  d  of  across  the  Mis- 
sissippi River  to  be  built  at  North  St.  Louis.  Congress 
several  years  aso  granted  a  charter  for  the  new  bridge  and 
the  city  has  given  the  necessary  right  of  way.  The  construc- 
tion of  this  bridge   will   give   terminal    facilities   to   several 
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Additional  railroad  companies  who  are  now  seeking  an  en- 
trance to  the  city. 

The  problem  of  placing  electric  wires  underground  is  now 
occupying  a  great  deal  of  attention  and  study  among  the 
Municipal  authorities  of  our  larger  cities.  Indeed,  some  of 
our  snial  er  towns  are  far  ahead  of  many  of  our  large  cities 
in  the  more  nio<lern  improvement  of  electric  lighting  and 
motors  for  streei  Railways. 

Chicago  has  the  honor  of  proclaiming  that  it  has  more 
subterranean  electrical  service  and  a  greater  mileage  than 
any  other  city.  The  system  in  operation  there  is  what  is 
called  the  Dorsett.  The  conduits  are  made  of  a  special  form  of 
asphaltuui  concrete,  and  Engineers  who  have  examined  it  say 
it  isprac'icaly  imiestructible.  There  are  seventeen  miles  of 
this  conduit  in  Chicago,  containing  150  miles  of  wire.  This  is 
owned  by  one  company,  and  liesides  there  are  six  other  com- 
panies xvho  have  in  all  over  900  miles  of  wire  laid  underground. 
The  City  Electrician  says  there  are  no  aerial  electrjc  wires  in 
the  city.  The  city  owns  6,604  feet  of  conduit,  19,226  feet  of 
iron  pipe.  1.200  feet  of  wooden  trough,  73,731  feet  of  cable, 
9,000  feet  of    3-inch  sewer  pipe,    all    containing  65   miles  of 

single  wire. 

The  merits  of  many  subway  systems  have  been  investiirated 
for  the  City  of  Philadelphia,  and  in  1886  the  work  of  con 
structing  a"  .5,200  feet  conduit  was  commenced.  It  is  built 
under  tlw  sidewalk  and  thus  far  it  has  worked  very  well  an.i 
satisfactorily,  "iid  is  in  many  respects  a  demonstration  of  the 
feasibility  of  underground  service  for  electric  lighting  pur- 
poses. 

There  is  a  Commission  in  New  York  City  to  attend  to  the 
placing  of  wires  underground.  The  Chairman  of  th.'  Com- 
mii-sion  recently  said  of  the  construction  : — "  Tlie  material 
to  be  u'-ed  in  the  construction  of  conduits  was  to  be  con- 
sidered only  as  to  its  strength  and  durability  as  a  protectof 
for  electric  cables.  The  practicability  of  operating  electri- 
cal wires  umierground  is  now  settled."  The  Commission  is 
now  at  work  constructing  conduits,  and  the  result  %vill  be 
that  within  a  few  years  all  the  electric  wires  in  New  York 
City  »il  be  operated  underground.  The  result  of  the  ex- 
perience is  that  electric  wires  can  be  operated  as  cheaply  and 
successfully  under  the  ground  as  overhead.  The  subway  on 
one  of  the  principal  thoroughfares  is  completed  for  a  distance 
of  over  two  miles,  and  consists  of  twenty-four  conduits  and 
cost  $60,000  per  mile. 

In  Washington  the  National  Government  authorities  are 
foreins  the  electrical  companies  to  place  their  wires  unrier- 
ground.  No  particular  system  is  suggested,  each  company 
is  left  to  adopt  such  plan  as  best  suits  its  requirements. 
That  adopt'  d  for  arc  lighting  wires  consists  of  a  wooden 
trouch  in  which  insulated  conductors  are  laid  side  by  side, 
the  wires  beinu  separated  from  each  other  by  the  use  of  bi- 
tuminous bridges  18  inches  apart.  The  trouijh  is  then  com- 
pletely fil  ed  with  bitumen  making  a  solid  insulating  mass 
impervious  to  dan.pnes.s. 

Other  cities  have  taken  up  the  subject,  and  it  is  only  a 
question  of  a  few  years  when  scarcely  a  wire  will  be  seen  on 
poles  in  any  of  our  cities.  Boston,  Brooklyn,  Buffalo,  Detroit, 
Cleveland,  St.  Louis,  are  all  agitating  the   subject. 

At  the  eighth  semi-annual  Congress  of  the  National  Elec- 
trical As-sociation,  now  being  lield  in  New  York  City,  President 
A.  8.  Duncan,  in  his  opening  address,  said  : — "  Three  years 
aeo  the  memljei-ship  of  the  Association  was  only  60,  now  it  is 
300.  Durin.'  this  time,  thei-e  has  been  a  vast  increase  in 
the  uses  of  electricity  throughout  the  country.  There  are 
now  192,.500  arc  lights  and  1,700,000  incande.scent 
lights  in  use  in  the  United  States.  There  are  34  elec- 
tric Railways  in  use  running  223  motor  cars,  and  there 
are  49  more  roads  untler  way.  In  three  months  there  has 
Ijeen  a^'ded  to  the  capiUil  employed  in  electric  lighting  and 
motor  companies  .442,200,000." 

Bciii.ii'dn  Baker,  M.  Tn.st  C  E.,  has  lieen  recently  examining 
the  Hu  '  )n  River  Tunnel,  which  was  begun  some  years  ago 
by  the  North  River  Construction  Company.  He  and  another 
EnMish  Iv;Bincer  have  examined  the  tunnel,  and  it  is  reported 
they  have  taken  it  in  hand  and  will  push  it  towards 
completion. 

It  is  also  reported  that  fel  2,500,000,  in  5  per  cent,  debenture 
Irtnds  is  now  being  raised  in  London.  Active  work  is  soon  to 
<  omrriencf!  It  has  been  shewn  that  there  are  no  practical 
,:  in  the  way   of    making   the  tunnel,    the  only  thing 

V.  .[)<-d  the  work  before  being  the  want  of  a    first-class 

I  Civil  Engineer  and  funds  to  carry  on  the  work. 


In  the   City  of    Chicago  experiments  have  recently  been 
made  as   to    burning  the   garbage  of   that  city.     Last  Spring 
the  garbage  furnace  began  operations  and  your   correspondent 
has  recently  come  across  an   article   in  the   Chicago    Tribune 
giving  some    testimony  as   to  the  success  of    the  experiment. 
The  furnace  is  built   up  from  a   ledge  in    a  stone  quarry,  the 
flat  roof  beini:    nearly    level   with  the    grade  of    the    street. 
Upon  this   roof  teams   are  driven,    tlie    loads  of   garba<.;e  are 
dumped  into  chutes    running   to  the  floor  below,  and  through 
other  chutes  coal  is  dropped  to  bed  rock  of    the  furnace  room, 
some  ten  feet  lower.     There  are  two  furnaces  in  the  building, 
'but    one     has    been    found      amply      sufficient      thus     far 
to    burn   the  supply    furnished   and     without    working  it    to 
its  full  capacity.     The  Assistant  Health  Comtuissioner  report- 
ed in  the  Spring  of  this  year  that  thoy  were  then  cremating  50 
tons,  or  yards,   per  day,  and  could  without    any  trouble  burn 
three  times  as  much.     He  said  that  the  works  were  perfectly 
Satisfactory  and  met  their  expectations,  except  in  the  case    of 
fuel.     Originally  the  estimate  was  that  about  four  tons  of  soft 
coal  would  be  required  per  day  to  run  the  furnaces  to  the  limit 
of  capacity.   It  now  requires  from  seven  to  ei-lit  tons  per  day, 
the  amount  of    fuel  depending  largely  on   the  quality  of  the 
garbage.     If  potatoes  and  turnips  which   have  spoiled    on  a 
dealer's   hands   are   tried,      intense  and     protracted    heat    is 
required,     on     account  of    the    large    percentage     of    water 
contained  in  those    vegetables.     Dead  cats  and  doi;s,  etc.,    on 
the  other  hand,  contain  enough  carbon  to  burn  themselves  up 
and    something  else   besides,   provided   t'ley   are  encouraged. 
The  cost  will  be  less  in  Summer  than  Winter,  because  the  gar- 
bage will  be   more  inflammable.     The   Commissioner   further 
states: — "We  started   out   with  the  idea  of  erecting  furnaces 
of  sufficient  capacity  to  consume  all   garbage   co  lected    from 
the  West  Side  of  the  City,  and  I  think  •■  e  have  that  capacity. 
But  we  found  that  merchants    were   constantly   haviuLT    large 
quantities  of  decaying  vegetables  on  their  hands,  often  offen- 
sive,   which   they    had   great   difficulty  in  disposing  of  in  any 
sanitary  way,  and,  as  we  had  ample  capacity,  we  determind  to 
come  to  their  relief.   During  cold  weather  we  could  n^t  get  any 
considerable   portion  of  ihe  West  Side  gaibage  to  the  furnace 
in  a  suitable  condition  for  combustion.     Garbage,  aslies,     cin- 
ders, oyster  cans,  beer-liottle.s,  and  old  clothes,  were  heaped  up 
and  frozen  into  a  solid  m.ass.  so  that  they  could   not  be  separat- 
ed.    Warmer  weather  will  change  these  conditions." 

Several  complaints  have  been  made  about  odours  from  the 
smoke  stack,  but  on  investigation  it  was  found  that  the 
furnaces  had  not  been  running  during  the  days  complained  of, 
because  there  was  no  material  on  hand  The  complaint  was  a 
mistaken  one. 


N.-W.  NOTES. 


{By  an  Outsidei:) 

The  remnant  of  the  Conference  hail  a  fairly  good  time  on 
the  Brake  trials.  The  meals  in  the  mess  carriage  were  for 
the  most  part  pleasant  re-unions,  and  the  ice  only  failed 
once. 

Down-country  Delegates  didn't  seem  quite  satisfied  that 
several  hundreds  of  miles  of  howling  wiistes  are  flanked  by 
rich  tracts  of  irrigated  land,  and  mor  ■  than  one  energetic 
Engineer  seemed  to  itch  for  the  chance  of  combininir  Rail- 
way works  with  Tirigation  schemes  that  should  make  the 
desert  smile. 

The  new  Chenab  Bridge,  of  which  Mr.  F.  J  E.  Spring,  a 
well-known  Calcutta  Engineer,  is  in  Executive  charge,  was 
reported  to  have  made  a  very  good  start,  but  the  site  was 
not  visited  by  the  Conference  train,  as  it  was  timed  both  ways 
to  pass  Mooltan  in  tlu?  dark. 

At  Sukker  a  liappy  day  was  spent  visiting  Mr.  Diernecki's 
workshops,  and  the  magnificent  Sukker  cantilever  bridge. 
This  work  is  making  rapid  strides  under  the  skilful  care  of 
Mr.  Robertson  and  his  able  assistant  Mr  Hecquet,  and  if 
all  goes  well,  by  next  year's  high  floods  the  very  ingenious 
ferry  arrangements  for  taking  carriages  and  wagons  across  the 
Indus  will  be  a  thing  of  the  past.  When  the  river  channels 
shift  about,  such  ferries  have  their  dark  days,  but  that  they 
can  be  made  wonderfully  efficient  in  favorable  cases  is 
shewn  by  the  fact  stated  that  a  few  days  ago  397  vehicles 
crossed  the  Indus  during  the  then  15  hours  of  daylight.  Elec- 
tric lifjht  arrangements  are  fitted  up,  but  at  the  rate  of  pro- 
gress quoted,  they  could  never  be  required  for  ordinary  traffic. 

There  is  a  beautiful  view  from  the  top  of  the  bridge  towers, 
some    200  feet  above   water-level,    and  doubly   interesting  to 
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Engineers  who  then,  saw  the  details  of  Mr.  Robertson's 
ingenious  and  effective  hoisting  machinery.  Later  in  tlie  day 
the  Delei^ates  viewed  from  tlie  deck  of  a  steamer  kindly 
placed  at  their  disposal,  the  operation  of  hoistint;  a 
girder  web  some  80  odd  feet  Ions,  weighing  fifteen 
tons.  In '  the  course  of  an  hour  this  huge  mass  was 
hoisted,  hauled  over  and  landed  in  its  final  position 
where  it  slopes  downwards  from  a  height  of  200  feet  to 
perhaps  one  of  1.50,  with  the  most  exact  precision,  apparent- 
ly under  the  guidance  of  a  few  hand  signals  given  from  his 
boat  by  Mr.  Hecquet  and  with  far  less  noise  than  it  takes  to 
manoeuvre  a  penny  steam  boat. 

Those  who  visited  the  Loco.  Shops,  saw  and  heard  a  good 
■deal  in  connection  with  tlie  long  run  system,  by  which  mail 
■engines  run  through  between  Sukker  and  Kurrachee,  some 
320  miies,  changing  drivers,  of  course,  along  the  route. 

Next  day,  the  ascent  of  the  Harnai  Gliftt,  General  Browne's 
-ehef  d'<e.Hvre  was  performed  by  most  of  the  party  in  an  open 
truck  fitted  with  garden  seats  like  the  ncw-fashionad  London 
'busses  and  propelled  in  advance  of  the  leading  engine.  The 
train  of  17  vehicles  had  also  a  push  engine  behind.  This 
delightfully  novel  way  of  travelling  afforded  a  perfect  view 
all  round,  free  from  dust  and  smuts,  and  indeed  of  every 
discomfort  e.xcept  the  heat,  which,  however,  was  by  no  means 
overpowering. 

The  view,  though  fine,  was  terribly  dead  and  sterile  and 
thoroughly  justified  Lord  Lytton's  witty  epithet  of  a  camel- 
colored  country. 

Above  Harnai  the  grades  get  steeper  and  the  curves 
sharper,  and  the  combination  of  1  in  43  with  curves  of,  it  is 
said,  some  450  feet  radius  might  well  makethe  powerful  en.-ines 
pant  sterterously.  One  very  quaint  effect  is  produced  by  each 
bridge  having  one  or  more  large  central  spans,  while  the  end 
spans  are  small.  The  lar.'e  spans  have  broad  iron  floors 
that  only  require  paving  to  fit  them  for  the  use  of  road 
vehicles,  artillery,  &c,  while  the  small  spans  have  no  floor 
at  all  and  are  no  wider  than  the  rails  and  sleepers.  The 
appearance  of  a  fine  broad  bridge  thus  cut  off  entirely  from 
the  land  is  e.xceedingly  peculiar  and  unsatisfying. 

Above  Sharigh,  while  we  came  upon  an  engine  changing 
station  in  the  wilderness,  the  hills  on  the  left  hand  contain  a 
seam  of  coal  tilted  up  at  an  angle  of  some  40  degrees.  The 
fuel  is  clean  to  the  touch,  but  when  burnt  has  an  abominably 
foul  odor,  and  the  lot  of  any  passengers  stuck  in  a  tunnel 
behind  any  engine  that  burns  the  Khosht  coal  is  not  likely 
to  be  a  happy  one. 

Clinging  to  the  left  side  of  the  valley,  we  pa=s  three  mighty 
rifts  that  intersect  an  otherwise  smoothly  louniled  hill,  the 
Chupper  Mountain  on  our  right.  So  clinging  and  even 
clinil)ing  we  ascend  close  to  the  head  of  tlie  vallev  and  then 
double  hack  in  a  still  climbing  horse-shoe  curve,  and  instead  of 
skirting  tlie  rounded  hill  in  an  open  cutting,  we  run  into  a 
tunnel  so  thickly  roofed  witli  rock  on  our  right  side, 
that  at  each  of  the  numerous  oblique  oih  de  hctif  one  is 
thankful  that  the  vigorous  blast  from  the  engine's  funnel 
doesn't  blow  the  tunnel's  flimsy  roof  up  to  fall  again  upon 
the  train. 

Emerging  from  this  Karez  tunnel,  which  the  punster  of  the 
party  insists  on  calling  Karezy,  we  find  our  course  still 
returning  on,  and  climbing  the  far  .side  of  the  valley,  till 
it  crosses  tlie  first  rift  on  the  Louise  Margaret  Bridge,  a 
work  of  no  great  lieight  as  to  the  piers,  for  these  stand  on 
rocks  far,  far  above  thi-  bed  of  the  narrow  gap  under  one 
of  the  spans.  Like  Columbus's  egg  trick,  it  is  rather  a 
disappointing  performance,  after  it  is  done,  but  you  may  be 
sure  the  erection  was  no  easy  matter  in  such  a  place  and  such 
a  climate  before  the  Railway  got  there. 

Beyond  the  Bridge  another  Karez  tunnel  set  deeper  in 
the  solid  rock  turns  us  round  at  right  angles  and  brings  us 
into  daylight  on  the  rigiit  scarf  of  the  great  rift,  and  certain- 
ly a  more  uncanny  place  to  take  either  road  or  Railway 
through  cannot  well  be  imagined.  On  your  right,  terrific 
cliffsjut  out  half  over  the  line  in  places,  while  tiie  slope  of 
debris  on  your  left  run  down  to  incredible  depths.  Here 
and  there  odd  stones,  up  to  a  ton  or  two  in  weight,  lie  on  the 
side  of  the  formation  and  seem  to  indicate  the  sort  of  hail- 
storm to  which  the  locality  is  liable  ;  and  further  on  the 
vertical  wall  of  rock  takes  one  horizontal  step  forward  and 
entirely  bars  the  further  open  air  path. 

To  make  an  effective  model  of  this  interesting  place,  t*ke  the 
slab  of  paving  stone  in  front  of  your  door,  and  with  it  your 
iiiice  white   stone  door   step,    and    turn    both    these  objects 


as  they  stand  up  on  edge,  so  that  the  pavement  stands 
on  your  right  and  the  rise  of  the  step  in  front  of  you. 
Pile  a  mound  of  sand  half  way  up  against  the  paving 
stone  and  form  a  line  of  Railway  along  its  summit  that 
enters  the  rise  of  the  step  by  a  tunnel.  Let  the  half  of  the 
door  step  and  of  the  paving  slab  that  stands  above  the  Rail- 
way be,  say,  400  feet  high,  and  the  width,  i.e.,  the  rise  of  the 
step  be,  say,  30  or  40  feet.  On  this  scale  the  outer  wall  of  this 
tunnel,  the  piece  of  rock  that  is  between  the  Railway  and 
Eternity,  doesn't  look  at  all  too  strong  for  its  work,  especially 
when  you  espy  far  overhead  a  crevice  running  down 
between  the  door  step  and  the  pavement  for,  say,  200  feet  or 
so  from  the  top. 

Viewed  from  the  open  car,  these  imposing  cliffs  and  jumbles 
of  mountains,  cracked  and  tossed  about,  are  liable  to  tftke  the 
conceit,  if  there  be  any,  out  of  Engineers  at  large. 

The  Harnai  Railway,  and  indeed  all  the  Railway  works  in 
India,  are  but  very  temporary  scratches  after  all.  There  is, 
however,  some  balm  in  the  Indian  Gilead,  for  those  of  the 
party  who  have  lately  explored  America  via  Japan,  and  took 
various  routes  across  the  great  Western  Continent,  were  of  the 
unanimous  opinion  that  there  is  never  a  canon  in  all  the 
Rockies  that  can  hold  a  candle  to  the  terrific  grandeur  of  tha 
great  Chupper  Rift. 

After  the  Chupper  the  glories  of  Mudgorge  and  its  embank- 
ment, a  good  100  feet  high,  that  looks  as  if  a  shower  of  rain 
might  sweep  it  all  away,  fall  on  yon,  and  soon  after  that,  you 
cross  the  summit,  the  two  engines  get  both  in  front,  the  "on- 
dola  car  goes  behind  and  the  drivers  alone  have  the  pleasure 
of  noting  the  dangerous  entrance  to  Fuller's  Camp 
Station,  which  they  have  happily  nick-named  Fool's  Camp. 

Man,  it  has  been  observed,  is  prone  at  times  to  play  fan- 
tastic tricks ;  and  the  Engineer  of  the  comparatively  easy 
descent  upon  Bostan,  seems  at  a  first  glance  to  have  been  at 
that  game  when  he  made  his  corkscrew  spiral.  One  naturally 
supposes  such  a  thing  devised  to  circumvent,  and  at  the  same 
time  climb  a  more  or  less  circular  hill  ;  but  making  a  mile 
of  line  to  avoid  embanking  .across  a  hollow,  may  be  the 
right  way  to  treat  the  case,  but  it  has  a  very  disappointing 
effect  on  the  spectators. 


'OLlic  (iiuettes. 


PUBLIC  WORKS  DEPARTMENT. 

Mysore,  October  13,  1888. 

Mr.  O.  V.  Norris,  Assistant  Engineer,  Special  Improvement 
Division,  Mysore,  is  granted  two  months'  ])rivilege  leave  from 
10th  November  1888,  or  from  date  of  departure. 

Burma,  Oetobsp  13,  1888. 

Mr.  II.  S.  Strachey,  Assistant  Engineer,  l.st  grade,  Toungoo- 
Mandalay  Extension,  Burma  State  Railway,  has  passed  the 
departmental  standard  examination  in  Hindustani. 

Burma  State  Railivay. 

Mr.  E  H.  Clementson,  Executive  Engineer,  4th  grade,  is  trans- 
ferred from  the  Toungoo-Mandalay  E.vtensioii  of  tlie  Burjiia  State 
Railway  to  the  open  line,  with  effect  from  the  forenoon  of  the  29lh 
September  1888. 

With  effect  from  the  1st  instant  an  additional  district,  with 
head-quarters  at  Rangoon,  is  constituted  under  the  designation  of 
"  Headquarters  District  "  in  cliaige  of  Mr.  E.  H.  Clementson, 
Executive  Engineer. 

Mr.  J.  H  Monk  Smith,  Assistant  Engineer,  1st  grade,  Toungoo- 
Mandalay  Extension,  has  bt-eii  granted  three  months'  privilege 
leave,  with  effect  from  the  20th  September  1888. 

Mr.  W.  Wiseman,  Executive  Engineer,  2iid  srade,  Toungoo- 
Mandalay  Extension,  is  granted  two  months' privilege  leave,  with, 
effect  from  the  6tli  October  1888. 

Madras,  October  16, 1888. 

The  following  promotions  are  made  :  — 

Lieutenant-Colonel  .1.  Pennycuick,  k.e.,  from  Superintending 
Engineer,  2nd  class,  to  Superintending  Engineer,  1st  class,  tem- 
porary rank,  with  effect  from  1st  October  1888. 

Lieutenant-Colonel  R.  R.  E.  Drake-Brockman,  r.e.,  from  Super- 
intending Engineer,  3nl  class,  sub.  pro  tern.,  to  Superintending 
Engineer,  2nd  class,  temporary  rank,  with  effect  from  1st  October 
1888. 

Mr.  .1.  W^.  Martin,  from  Executive  Engineer,  1st  grade,  to 
Superintending  Engineer,  3rd  class,  temporary  rank,  with  effect 
from  1st  October  1888. 

Mr.  J.  H.  Medlicott,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
1st  October  1888. 
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Jntiiau  ^nginccriuL]  Patent  llegtstcv. 

RKCENT  AMERICAN  PATENTS. 
Steam  Esoises.— IK.  A.  Pitt,  Glenhrool;  Coniiecticiit.— In  order  to 
obtain  »s  great  an  effort  on  the  crank  as  possible,  the  inventor  makes 
lisc  of  a  set  of  rods  which  give  a  constantly  increasing  leverage  oti  the 
crank  during  the  stroke  of  the  engine.  The  fignrea  show  an  elevation 
and  a  plan  of  the  connecting  rods  and  cranks.  A  A'  are  the  two  steam 
cylinders,  and  C  C  the  two  piston  rods.  The  connecting  rod  1)  is 
jointed  to  the  crank  F,  and  the  rod  D'  to  the  crank  F',  and  the 
cranks  are  keye<l  to  two  different  shafts.  On  these  shafts  are  also 
carried  the  cranks  EE',  by  means  of  which  and  the  rods  K  K'  the 
motion  is  transmitted  to  the  main  driving  shaft  I.  The  cranks  F  F' 
oscillate  in  opposite  directions,  and  each  moves  through  one-fourth  of  a 
circle  at  each  stroke.     The  pistons  in   the  two  cylinders  have  a  con- 


Tto.  I. 


The  transfer  of  Mr.  a  A.  Smith,  Executive  Engineer  4th  grade,    Q.   p_  W.    India. 

temjK.niry  nuik.  from  the  North  Arcot  Division  to  the  Coimlmtore    

Division,  uotitieil  in  the  (/a-v/Zt^  of  31st  July   1888,  is  hereby  can- 

**  Punjab,  October  18,  1888. 

Mr.  C.  E.  A.  Jones,  As.sistaut  Engineer,  Ist  grade,  is  appointed 
to  officiate  as  E.xeoutive  Engineer,  4>h  grade,  with  effect  from 
the  24th  September  1888,  and  is  poste^l  to  the  Peshawar  Provin- 
cial Division,  vuv  Capt.iu  Abbott,  u.e.  whose  services  are  tem- 
porarily placed  at  the  disp^>sal  of  the  Military  Dejiartment. 

India.  October  20,  1888. 
Corriqendum— In  Public  Wo. ks  De|>artment  Notification  post- 
ing certain  Roval  Indian  Engineering  College  Students  to  Madias, 
for  "  Mr.  Hugh  Trowbridge  Keeling  tJharles  MiUlretl",  read 
"  Mr.  Hugh  Trowbridge  Keeling". 
"  Mr.  Charles  Mildred". 
Mr.  J.    E.    P.     Lincke,    Executive   Engineer,  2nd  Grade,  btate 
Bailwavs,  is  gr»nt€<l  two  years' special  leave.  . 

The  'services  of  Mr.  E.  G.  J.  McOudden,  Executive  Engineer, 
2ml  Grade,  sub.  pro  tern..  State  Railways,  are  placetl  temporarily 
at  the  disposal  of  the  Government  of  the  Punjab  for  employment 
on  the  Bhatinda-Bahawalpur  Railway  Extension  Survey. 
Miliian/  M'orh  Department. 
Lieutenant  O.  H.  Stoehr,  r.k.,  temporary  Assistant  Engineer, 
au<l  grade,  is  appointetl  to  officiate  as  Executive  Engineer,  bial- 
kote  Divii-ion,  Military  Works,  with  effect  from  the  26th  August 
1R88. 


*-^-o 


tinnous  movement  in  opposite  directions,  but  with  varying  speed  ; 
'"•■  I'iston  15  at  the  commencement  of  its  stroke  starts  with  full 
iiim  power  of  steam,  and  with  the  maximum  leverage,  and  works 
.  continual  reduction  of  power  until  it  reaches  the  end  of  its 
•tioke  ;  during  this  time  the  condition  and  operation  of  the  other 
pist<iii  has  I)ecn  exactly  reverse,  except  as  to  the  maximum  power  of 
the  steam.  During  the  fnll  stroke  the  cranks  F  F'  cacli  make  a  quarter 
of  a  revolution  in  an  opposite  direction,  and  the  connected  cranks 
H  H'  each  make  one  half  a  revolution  on  each  stroke  of  the  pistons  ; 
thus  one  of  the  cranks  on  the  shaft  I  and  one  of  the  intermediate 
■hafts  O  (;■  are  always  off  the  dead  centre.  Five  claims  are  made. — 
No.   .38.3764.    May  2<)th   1888. 
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lieaiHtered  J4th  October  1878. 

CYLINDER  OIL. 

TTJBNER,  UORPJSON  8s  Co.,  Calcutta, 

Sole  Agenti  for  Bengal. 


IMPORTANT  NOTICE. 

All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties. 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Cen- 
tral Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  G-rind- 
lay,  G-room  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Civil  Eng'ineers'  Association. 


,  GRMT  WEtSTSRN  HOTEtL, 

[29]  BOMBAY. 


MACHINERY 

CYLINDER 

ENGINE 


SPINDLE 

B.^TCHfNG 

LUBRICATING 


OIU 

Stocks  of  all  desciiptions  always  in  hand.  Contiacts  at  reriuced  rates. 
(134)  KER    DODS    &    Co.,   81,   diva  Street. 


THOMSON  &  MYLNE'S 

PATENT  STJ&AROAIT-^T    MILLS. 
For  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.    RAILWAY ; 

or  6,  Commercial  Buildings,  Calcutta. 

(103) 

ROOMS    WITH    BOARD, 

BY  DJY  OR  MOJVTH. 

46,     WELLESLEY     STREET, 

CORNER  OF  PARK  STREET, 

CALCUTTA. 


HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNE  &  CO., 


(193) 


40,  S7Z^.^]\r]D. 
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RANSOMES,  SIMSfiJEFFERIES,LD., 

IPSWICH  &  LONDON. 


ENGINES  and  BOILERS— Portable,  Veptical,  Semi-Fixed  and  Stationary. 


Mining  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and  Sifters,   &c. 


OCTAVmS  STEEL  4  Co.,  Agents,  Caientta, 

ENGINES  &  MACHINES  IN  STOCK. 


Notice. 

TO  CONTRACTORS  AND  OTHERS. 

For  sale  at  the  S.  M.  Railway  Company  Stores 

at  Hubli. 
10  Portable  Engines,  10  H.-P. 
2  Portable  Engines,  12  H.-P. 


16  six-inch  Centrifugal  Pumps,  "Invincible." 

4  four-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-and-a-half-inch  Contractors'  Pump. 

1  eight-and-a-quarter-inch  Contractors'  Pump. 

1  trwo-and-a-half-inoh  Contractors'  Pump. 
The  Portable  Engines  and  Pumps   have  all  been  in  use,   but  they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,    S.   M.  Railway,   Dharwar,  is   pre- 
pared to  receive  offers  for  any  of  the  above. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  Agent  and  Chief  Engineer. 


(173) 


S.  M.  Sailway,  Dharwar. 


oboo 
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STONEYS  PATENT  r 
SILENT  SELFOILINQ  PUNKAH  WHEEL 

HORIZONTAL  VERTICAL 


at 


u 


These  wheels  are  Noiseless  and  self-liibrir-atinK,  do  not  drop  oil  or  allow  the 
rope  to  b«  pulled  off  them,  are  easily  fixed  in  any  position,  answer  equally  well  aa 
Tertioal  or  Honaontal  wheels,  and  run  perfectly  for  veara  without  attention. 


(•14) 


Sole  Airents  for  Madras  :— 

SPSNCBB  St  Co.,  Mount  Road,  Madras. 


NOW  READY. 

TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMSOF 

Scantlings,  Eolled  Iron  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

^^  }■  ^    HILTON,  MEM.  INST.  C.E. 
A  handy  book  with  Litho-diagrams  for  estimating  and  designing  rapidly. 

CiotA  bound  price  Re,  /-<? 

aIjIj  publishing  rights  reserved. 

__^  To  be  obtained   of— 

w.  BALL  &  Oo.,  Govt.  Printers  and  Publishers, 
x..A.xxoiex:. 


BEST  MIRZAPUR  STONE. 

The  Miriapur  Stone   and   Trading  Co.,    Cut-Stone  Contractors  and  Quarrr«« 
Mirzapur,  can  supply —  ■ 

Flagging        ..  ..  .,  ..     Roofing. 

Pillar  Bases..  ..  ..  ..     Coping. 

And  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 


riss) 


LYALL,  MARSHALL  &  CO., 
4,  CtiveGhat  Strut,  Calcutta. 
Depot — Sulkea,  Calcutta. 


Caleutta  Plumbing  &  Gas  Fitting  EstaMishnient. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  oa 
the  usual 
terms. 

J.  D.  JONES, 
Mechanical  Enginur. 
Pbopkibnk 
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Rs. 


BURRAKUR    IRON    WORKS, 

C&st-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angus    Smith's   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water 
O&St-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
O&St-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings  of    ordinary     dimensions  coated     with 

Dr.  Angus  Smith's  solution  from 
Cast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  Ac,  from  ... 
Oast-iron  Railway  Chair«  and  Railwaj  Sleepers  from 
Cast-iron     Ornamental   Columns     railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

<tc.,  in  great  variety 
Oast-iron     Rammers,    Road    Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water 

Axle-boxes,    parts  of  machinery   and    other  castings  of  any  description 


Pipes, 


4-4  per  cwt. 

5-12     „ 

7-0      „    upwards. 
S-0      „ 
3-8      „ 

At  cheapest  rates. 


Water-lifu 
Plougbs 


from  Rs.  35-Oeach,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


At  cheapest  rates. 
445-0  per  ton. 

2-8       „ 
400     „ 


Bemarks. — Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  be  addressed  to  the  Supekixtendkxt  from  whom  any  further  particulars  can  be  ascertained. 
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THE  INDIA  RUBBER,  GUTTA  PEHCBA,  &  TELE&RAPH  WORKS  Co.,  U., 

MANUFACTURERS  OF 

VULCANIZED     INDIA     RUBBER 

TALVES,  SHEET,  BUFFERS,  SPRINGS,  WASHERS,  WHEEL  TYRES,  CORD,  TUBING  &  DOOR  &  CARRIAGE  MATS 

INDIA    RUBBER    AND     CANVAS    SUCTION    AND    DELIVERY    HOSE. 

ASBESTOS  PACKING,  MILL  BOARD,   AND  WASHERS, 

India  Rubber  and  Canvas  Steam  Packing — Round,  Square,  and  Sheet. 
VULCANIZED     MACHINE    BELTING,     EBONITE    APPLIANCES. 

WATERPROOF    GARMENTS    AND    FABRICS. 
Air  and  Water  Beds,  Cushions,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta 
"WOBES  :-SILVEliTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTA.   BKA.NCii: 13,   GOVKRN^^ENT    PLACE,    EAST- 

GODOWNS:— DACRE'S  LANE. 
(168)  Telegraphic  Address— '' SILVERORAT,"    CALCUTTA. 


COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Twenty-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPABTnENT. 

Premiums  after  dedueting 
Re-inrarancee  ..     £760,265    0    0 

fetWMt  ...  ..      £  19,612    0    0 


£443,587    0    0 


after  deductiug  Re- 
inBurancea  .. 


LIFE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £125,559    0 

Interest  and  Dividends  ...     £  45,649    0 
Claims  less  Re -insurances,     £  79,229    0 


£175,118    0 
£    8,294    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£138,365    0    e 


£  18,545    0    0 


The  Life  Fund  was  increased  during:  the  year  hy  .665,648  and  now  amounts  to  ^1,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
CUIms.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  CapiUl  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  ^f  time,  thereby  in  conjunction 
with  the  ample  B'unds  affording  abnoliUe  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  3l8t  December  1887  stood  at  £2,613,059. 


(39) 


C.   H.   OG BOURNE,   Manager  and  Undenvriter. 


PURE   HYDRAULIC  LIME. 


Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  follovy^ing  are  fair  selections ! — 
J.  H.   Apjohn,  Esq.,  Superintending  Engineer,   Kidderpore  Dock  Works,    says  : — 
"  Mr.  McKennic's  test  for  purity  applied  at  Raneegunge  showed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only   grds 

of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  (juality." 
Paul  Dejoux,  Esq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 

"It  is  the  best  CJhooting  Lime  imported  into  Calcutta." 
Jamks  Kimber,  Esq.,  M.I.O.E.,  En</iiieer  to  the  Corporation  of  Calcutta,  says  : — 

"It  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in   certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 
0.   A.   Mills,  Esq.,  Executive  Engineer,  P.    W.   D.,  2nd  Calcutta  Division,  says  : — 
The  fibooting   Lime   manufactured   by  Messrs.   Burn  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  have  used  it  in 
the  construction  of  many  public  buildings  and  have   been  thoroughly  satisfied  with  it." 

K-B.— Our  Lime  -wm  used  tlxrougrhout  all  the  River  'Works  of  the  Calcutta  Fort  Oommissloners. 


(179) 


7,  Hastings  Street,  or  Raneegunge. 
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'  The  Offi.cs  of  Publication  of   Jwllian  ©ttgineering  is  at  the  "  Stab 
Fkbss,"  19,  Loll  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.£'>  Spence's  Hotel,    Calcutta. 

It  is  particularly  reqiiested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrik  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


JStims  o(  Subscription  : 

Yearly.  Half-yearly.  Qnart/rly. 

Including  PoBtage  in  India        ...  Bs.  12     ...     Rs.  7     ...     Rs.  4 
Specimen  copy— Free  :  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  excliantjc 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— D.  J.  Kktmer  &  Co.,  Whitefriar's  Street. 

NEW  YORK.— Tbr  Scibktific  Publishing  Co.,  27,  Park   Place. 

BOMB. — LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.— "The  Straits  TiMKS,"  Singapore. 
CHINA  AND   JAPAN. — Lane,     Crawford   &  Co.,   Hong-Korg, 

Shanghai,  and  Yokohama. 
JA'VA. — G.  KoLrr  &  Co.,  Batavia. 
AUSTRALIA. — Gordon  h Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  oi  Charges  for  jVduertieemetUs. 

Olie  Page.  Half  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Pago. 

R«.  50     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10      ...       Rs.  6. 

Double  these  rates  for  fiutside  front. 

An  allowance  is  made  for  continuous  insertions. 


NOW  READY. 

"Artesian  Borings  in  the  Sundepbunds." 

As  the  issues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  suflBcient  inducement  having 
offered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  J?s.   2  per  copy.— Cash, 
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SATVllDAY,  NOVEMBER  3,  1888. 


CIVIL  ENGINEERS— ROLL  UP  ! 

We  are  glad  to  observe  that  a  new  vigor  has  pos- 
sessed the  Civil  Engineers  of  the  Publio  Works 
Department, — or,  at  least,  those  among  them  who  are 
at  all  mindful  of  the  future,  and  feel  any  concern 
as  to  the  present.  Wo  therefore  consider  this  a  most 
opportune  moment  to  ask  every  Civil  Engineer  in  the 
Department  what  amount  of  esprit  de  corps  he  has 
shewn,  what  he  has  contributed  in  the  interests  of  the 
agitation — and  to  some  few,  whether  they  are  so  unambi- 
ious — so  sunken  in  the  mire  of  indifiPoreuce — as  to  prefer 
to  wallow  in  their  present  prospects  ?  Wake  up  !  Let 
every  man  satisfy  himself,  which  he  can  easily  do,  as 
to  the  earnestness  and  the  true  objects  of  the  agita- 
tion. If  he  has  sincerely  done  this,  we  believe  he  can- 
not withstand  the  impulse  of  his  mind  to  band  himself 
with  his  brother  Engineers  and  to  help  them  both 
pecuniarily  and  with  other  marks  of  encouragement  in 
their  task.  He  cannot,  with  any  conscience,  look  round 
without  casting  a  glance  of  gratitude  at  those  men 
who  have  spared  neither  time  nor  trouble  to  achieve 
several  results,  not  the  least  important  of  which  is  the 
recognition  of  the  Engineering  Service  as  a  Depart- 
ment separate  from  the  Uncovenanted  Services.  We 
cannot  believe  there  are  any  who  would  devour  and 
easily  digest  the  fruits  of  other  men's  labor,  they  them- 
selves not  having  rendered  any  assistance.  Some  may 
have  been  unreasonably  in  doubt  as  to  the  extent  of  the 
benefits  they  would  personally  derive :  others  from  sheer 
indifference  have  shirked  their  share  of  duty  !  But  what- 
ever the  causes  were,  let  bygones  be  bygones.  We  ask 
all  to  realize  now,  that  the  issue  affects  every  single 
member  of  the  Department.  It  is  not  merely  a  matter 
as  to  whether  one  man  or  another  is  to  get  a  sterling 
pension  :  the  present  redoubled  effort  is  with  the  object 
of  securing  a  fixed  value  to  the  rupee  pensions,  to  enable 
men  to  retire  upon  an  income  which  does  not  fluctuate. 
It  is  just  the  want  of  this  certainty  that  chokes  the 
outlet  at  the  top,  and  consequently  causes  stagnation  in  the 
middle  and  lower  strata  of  the  Department.  Roll  up ! 
Lose  no  time.  Let  each  province  and  administration  vie 
with  the  others  to  shew  the  highest  figure  of  merit.  And 
let  no  man  earn  unenviable   notoriety  by  standing  out. 


AMENITIES  OF  A  BUREAUCRATIC 
GOVERNMENT. 
Whatever  may  be  the  effect  of  a  bureaucratic 
Government  on  its  subjects,  there  can  be  no  manner  of 
doubt  whatever  that  it  confers  some  substantial  benefite 
on  the  members  comprising  it.  Power  may  be  exercised 
either  in  serving  a  friend  or  crushing  a  foe  with  equal 
facility.  In  order  to  mystify  the  public  a  stalking 
horse  is  used,  behin(J  the  cover  of  which  deeds  of  dark- 
ness may  be  done  with  impunity,  and  the  odium  attach- 
ing to  the  act  removed  from   the    guilty  party  to  tlw 
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shoulders  of  other  and  innocent  men.  The  stalking 
horse  generally  employed  for  the  purpose  are  those 
mj-sterious  words  "  Government  of  India,"  what  they 
really  signify  is  the  administration  of  the  country  by  the 
Governor-General  with  the  assistance  of  a  Council.  But 
in  this  machinery  there  are  wheels  ^vithin  wheels,  and 
advantage  is  taken  of  the  complication  to  let  fly  an 
arrow  in  the  dark  under  the  sisju  manual  of  the  "  Govern- 
ment of  India,"  though  the  Government  itself  know  no- 
thing of  the  affair.  Cases  like  these  go  far  to  discredit  an 
Administration  which  can  make  such  things  possible. 
If  it  were  a  solitary  instance  we  might  have  passed  it 
over  in  silence,  but  as  the  trick  is  a  common  one,  no 
good  cm  be  done  by  repressing  any  case,  especially  when 
it  involves  a  glaring  injustice  to  a  public  benefactor. 

Our  readers  will  recollect  the  illustrations  we  gave  in 
this  Journal  a  short  time  back  of  the  Victoria  Terminal 
Buildings.  These  works  were  carried  out  by  Mr.  F.  W. 
Stevens,  a  well-known  and  highly  appreciated  Architec- 
tural Engineer  of  Bombay.  In  this  connection  we  had 
mentioned  that  the  G.  I.  P.  R.  Co.  had  given  him  a 
bonus  of  £500.  This  seems  to  have  been  partially  incor- 
rect, inasmuch  as  that  Company  had  sanctioned  Rs.  5,000, 
and  recommended  to  the  Government  of  India  that 
he  should  be  paid  this  sum.  But  the  "  Government  of 
India,"  which  had  no  opportunity  of  judging  of  the  merits 
of  Mr.  Stevens'  work,  was  pleased  to  take  another  view 
of  the  matter,  and  in  reply  to  the  Secretary  of  the  G.  I. 
P.  R.  Co.  they  are  plea.sed  to  refuse  sanction  for  the 
payment  of  a  bonus  on  the  ground  that  Mr.  Stevens 
had,  in  their  opinion,  been  amply  remunerated  for  any 
work  he  may  have  done  in  connection  with  the  Victoria 
Terminu.s.  This  is  adding  insult  to  injury,  considering 
the  work  he  has  just  completed  is  one  of  the  most  intri- 
cate and  extensive  modern  architectural  works  yet  erected 
in  India.  Now  what  was  the  ample  remuneration  which 
he  had  received  for  "  special"  services  as  the  Directors  of 
that  Company  had  been  pleased  to  designate  them  He 
received  Rs.  250  only  per  month  more  than  any  ordinary 
District  Engineer  of  a  Railway  with  no  special  talent, 
apart  from  the  construction  and  design  of  those  extensive 
works,  which  must  have  caused  him  great  anxiety  and 
worry,  and  which  required  both  Architectural  and 
Engineering  skill  and  knowledge.  But  these  were  not  all. 
Contemplating  them  from  an  economical  point  of  view  he 
should  be  credited  with  having  completed  the  whole  thing 
within  the  estimates.  The  saving  thus  caused  ought  of 
itself  to  have  entitled  him  to  some  compen-sation,  but  all 
these  elements  of  a  gigantic  success  were  forgotten  when 
on  the  opposite  scale  were  thrown  a  few  paltry  thousand 
rupees  in  recognition  of  a  deserving  man's  labor.  It  was 
simply  owing  to  his  tact,  care  and  judicious  management 
of    the  business  that  litigation  was  altogether  avoided. 

Notwithstanding  all  these  and  the  strong  recommenda- 
tion of  the  London  Board  of  Directors  in  which  they 
raised  Mr.  Stevens'  work,  and  distinctly  stated  that  they 
had  resolved  to  present  him  wth  the  bonus  in  appreciation 
of  the  highly  satisfactory  manner  in  which  he  had  carried 
out  the  Victoria  Terminal  Buildings,  the  "  Government  of 


India  "  now  step  in  to  deprive  an  honest  deserving  man 
of  his  dues.  We  should  also  state  here  that  that  was  nob 
the  only  undertaking  with  which  Mr.  Stevens  was  con- 
nected ;  he  executed  the  designs  and  estimates  for  the  New 
BycuUa  Station,  Igutpura  Church,  residences  for  Railway 
employfe,&c.,  and  all  this  extra  job  while  he  was  carrying 
on  the  Terminal  Buildings.  All  this  toil  and  trouble  he  had 
to  meet  without  the  help  of  even  a  European  assistant. 

The  "  Government  of  India"  should  be  reminded  that  in 
connection  with  the  new  Dock  in  Bombay,  the  Port  Trust 
had  recommended  another  professional  man  to  their  notice 
and  there  was  no  objection  then  to  give  him  a  bonus  of 
Rs.  7,500.  Why  then  should  there  be  an  invidious  dis- 
tinction created  in  the  case  of  Mr.  Stevens  who  had  to 
perform  such  onerous  duties  at  a  pecuniary  loss  to  himself? 
Do  the  authorities  think  that  the  plan  of  throwing  over- 
board deserving  men  is  the  surest  way  of  encouraging 
others  to  go  and  do  likewise  ?  In  such  cases  the  safest) 
course  to  follow  is  to  take  the  opinion  of  the  Local 
Government,  when  the  works  have  been  executed,  as  a 
guide  in  the  determination  of  granting  a  bonus,  or  in 
any  other  way  dispensing  justice  to  their  subordinates. 
If  this  were  followed,  Mr.  Stevens  would  not  have  been 
doomed  to  disappointment.  For  the  Bombay  Government 
fully  appreciating  his  services,  passed  the  following 
Resolution,  on  a  request  from  Mr.  Stevens  to  forward  an 
application  from  him  to  the  Chief  Commissioner,  Her 
Majesty's  Board  of  Works,  England,  through  the  Secre- 
tary : — "  The  application  may  be  forwarded,  and  in  doing 
so  His  Excellency  the  Governor-in-Council  has  much 
pleasure  in  placing  on  record  his  opinion  that  the 
design  and  construction  of  the  Terminal  Buildings  for 
the  Great  Indian  Peninsular  Railway  in  Bombay  reflect; 
the  very  highest  credit  on  Mr.  Stevens'  skill  as  an 
Architect  and  Engineer.  His  Excellency-in-Council  will 
be  very  glad  to  hear  that  Mr.  Stevens  has  obtained  a  suit- 
able appointment  in  England."  Look  at  this  picture  and 
at  that.  The  Government  of  Bombay,  under  which  Mr. 
Stevens  carried  out  such  extensive  works,  are  pleased  to 
speak  in  the  highest  terms  of  his  merits  as  a  professional 
Architect  and  Engineer,  while  the  "  Government  of  India" 
have  been  pleased  to  refuse  sanction  to  the  payment  of  a 
bonus  of  a  few  thousand  rupees  on  the  ground  that  the 
miserable  pittance  of  Rs.  250  a  month  over  and  above 
his  salary  was  an  ample  remuneration  for  his  trouble. 

We  have  lived  to  learn,  that  in  order  to  have  our  merits 
recognised,  it  is  necessary  that  we  should  have  a  patron  in 
high  places,  without  whose  friendly  assistance  it  is 
simply  out  of  the  question  to  obtain  a  hearing,  how- 
ever deserving  we  may  be.  This  is  a  typical  case,  and 
Indian  Journalists,  whether  European  or  native,  should 
not  allow  such  an  injustice  to  be  perpetuated  in  open 
defiance  of  public  opinion.  What  a  spectacle  we  are 
confronted  with  !  Here  is  a  Government  that  is  quite 
lavish  with  public  funds  in  a  vain  effort  to  prop  a 
Journal  tottering  to  its  end,  and  the  same  Government, 
probably  fired  with  an  ar<iour  for  cheeseparing,  withholds 
from  an  honest  laborer  the  dues  he  is  justly  entitled  to 
and  which  his  employers  do  not  begrudge  him  ! 


November  3,  '88.] 


INDIAN  ENGINEERING. 


343 


FAS  EST  ET  AB  HOSTIS  DOCERI. 
II. 

In  American  educational  institutions  experiments  have 
been  made  in  sufficient  number  to  shew  that  the  work  of 
manual  training  in  connection  with  a  public  school  is 
not  only  practicable,  but  easy  of  accomplishment.  In 
this  connection  the  Honorable  W.  B.  Powell,  Superintend- 
ent of  Schools,  Washington,  says  the  experiments  re- 
ferred to  have  shewn  : — 

1.  "That  the  scholastic  work  of  the  school  does  not 
suffer,  but  rather  that  it  is  improved  by  takiug  a  por- 
tion of  the  time  allotted  to  school-work  for  training  pupils 
in  the  use  of  tools. 

2.  "  That  it  increases  the  liking  for  school-work,  for  it 
appeals  to  and  developes  the  creative  spirit,  and  causes 
the  learner  to  appreciate  the  value  of  improvement  by 
self-activity,  and  leads  the  pupil  to  value  his  own  powers 
as  a  self-teacher. 

3.  "  By  the  health  it  gives,  and  cheer  it  produces  in 
giving  variety  of  exercise,  thus  relieving  the  monotony 
and  tedium  of  school-work,  by  associating  study  with 
what  the  learner  can  appreciate  as  the  practical  in  life, 
and  by  changing  school-work  from  a  task  to  a  plea- 
sure." 

Could  fairy  wand  effect  more  in  the  best,  truest  interests 
of  education  ?  Mr.  Powell  is  enthusiastic  from  his  school 
superintendence  point  of  view,  about  the  uses  and  beau- 
ties of  manual  training.  It  has  come,  he  declares,  with 
very  purpose  of  engraftment  on  American  public  school 
systems.  It  has  come  to  stay  with  them.  "  It  has  come 
to  harmonize  our  developing  systems  as  a  physical  and 
an  intellectual  embryo.  It  has  come  to  make  productive 
all  teaching  and  development,  at  whatever  stage  of 
growth  the  learner  may  withdraw  from  the  school. 
It  has  come  for  a  greater  purpose — to  unite  the  intel- 
lectual to  the  highest  physical  sense,  the  sense  that  Is 
purely  anthropological,  and  thus  give  to  all  scholastic 
earning  a  fibre  which  it  has  never  yet  possessed. " 

Girls  as  well  as  boys,  young  women  as  well  as  young  men 
are  taught  handicrafts  at  American  schools  and  colleges. 
Besides  being  posted  on  scientific  subjects  and  given  keys 
to  economic  problems,  they  learn  the  uses  and  values  of 
fingers  and  thumbs.  They  give  evidence  of  quicker  apti- 
tudes for  the  application  of  a  knowledge  of  mechanics  to 
practical  uses  than  the  generality  of  school  and  college 
going  young  men  do.  They  make  excellent  wood  carvers, 
and  manufacturers  of  workmen's  tools.  At  the  same  time 
the  housewife  side  of  their  education    is    not  neglected. 

The  University  of  Michigan  was  formally  opened 
in  1841,  and  the  management  entrusted  to  a  Board  of 
Regents.  Said  the  practically  minded  fou  nders  and  promo- 
ters of  the  scheme : — "  A  Board  of  experienced  Regents 
can  manage  the  funds  of  the  University  better  than  any 
legislature,  and  the  faculty  can  manage  the  business  of 
education — the  interior  of  the  college — better  than  any 
Regents,"  an  educational  dictum  excogitated  from  New 
World  experiences,  and  worthy  of  consideration.  The 
student's  library  at  Michigan  University  cost  over  85,000 
dollars.     The  interests  of   practical  science   have   been 


and  always  are    kept    well  in    view  in    the    selection    of 
books  and  appliances  for  its  furnishment. 

In  1863,  Ezra  Cornell,  a  self-made  man  of  the  people 
who  had  been  at  various  stages  of  his  career  wood-chop- 
per, farmer,  miller,  inventor  of  improvements  in  ploughs 
and  on  Morse's  telegraphic  system,  founded  a  public 
library  in  Ithaca,  New  York  State,  the  town  of  his  adop- 
tion as  an  American  citizen.  This  public  library  became 
corner  stone  of  the  Cornell  University — promotion  of 
study  in  agricultural  affairs  being  its  speciality. 
Besides  a  handsome  gift  of  land,  Mr.  Cornell  dowered  it 
with  half  a  million  dollars  in  hard  cash.  New  York 
State  added  a  million  dollars  to  the  endowment.  The 
public  came  forward  generously  with  subscriptions.  And 
thus  Cornell  University  was  established  on  a  sound 
monetary  basis.  Prominence  for  practical  scientific  studies 
was  one  of  its  main  formative  ideas.  Therefore,  it  has 
special  departments  for  Civil  Engineering,  mechanical 
arts,  the  art  of  trade,  mining,  etc. 

In  1876,  the  Johns  Hopkins  University  was  opened  at 
Baltimore  for  the  promotion  of  scientific  education.  It 
has,  attached  to  it,  a  Geographical  and  Statistical  Bureau 
where  are  kept  maps,  charts,  diagrams,  etc.,  illustrative 
of  the  course  of  studies  pursued.  The  atlases  and 
smaller  portfolios  are  kept  upon  slides  arranged  one 
above  another  in  a  tier,  so  that  the  titles  of  the 
folios  can  be  easily  seen.  A  good  idea.  Survey  and 
Railroad  Reports,  and  the  journals  of  scientific  societies 
arc  assiduously  collected  from  all  parts  of  the  country, 
and  are  always  available  for  use  by  students  in  the  Li- 
brary Reading  Rooms.  The  former  can  boast  of  possess- 
ing 90,000  volumes.  Technical  education  is  well-cared 
for  at  the  Johns  Hopkins  University.  It  is  rich  in  its 
collection  of  pamphlets  bearing  on  economic  subjects,  and 
has  a  "  Newspaper  Bureau,"  as  well  as  Geographical  and 
Statistical  Bureaus.  It  has  a  Museum  of  its  own,  and  is 
within  easy  reach  of  those  at  Washington — a  proximity 
turned  to  good  educational  use  and  affording  unaccustom- 
ed texts  for  popular  "  object  lessons." 

Vassar  College  was  founded  in  1861,  and  was  designed, 
in  the  founder's  words,  "  to  accomplish  for  young  women 
what  our  colleges  are  accomplishing  for  young  men." 
It  aims  at  giving  a  thorough  collegiate  education.  It 
maintains  thirteen  professorships  and  a  large  staff  of 
assistant  teachers.  It  has  a  well  equipped  astronomical 
observatory,  a  chemical  and  physical  laboratory,  a  library 
blessed  with  a  permanent  yearly  income  dedicated  to  the 
purchase  of  books,  an  art  gallery,  a  school  of  music,  and  a 
school  of  painting.  Who  would  not  like  to  be  an  American 
young  woman  just  for  the  sake  of  being  privileged  to  go 
to  such  an  Educational  Paradise  ? 

Wellesley  College  (Wellesley  is  about  15  miles  from 
Boston)  is  another  popular  institution  for  the  education 
of  young  women.  It  stands  in  a  park  of  over  300  acres  ; 
and  the  main  building  is  475  feet  long,  150  feet  wide,  and 
five  stories  high.  The  library  contains  30,000  volumes. 
Much  attention  is  paid  to  the  study  of  political  economy ; 
but  not  much  apparently  to  manual  training.  To  the 
Smith   College,  Northampton,     Massachusets,    the  same 


844 


INDIAN  ENGINEERING. 


[November  3,  '88. 


remark  applies.  Bryn  Mawr  College,  fouuded  by  a 
Quaker,  Dr.  Joseph  Taylor,  of  New  Jersey,  was  opened  to 
students  three  years  ago.  Its  President  says,  "  Perhaps 
no  change  in  modem  collegiate  instruction  has  been  more 
amply  justified  than  the  greater  importance  given  to 
history,  and  to  political  and  social  science." 

The  Wharton  School  of  Finance  and  Economy  aims  at 
giving  a  thorough  general  and  professional  training  to 
young  men  who  intend  to  engage  in  business,  or  upon 
whom  the  management  of  property  will  devolve,  etc. 
There  is  a  special  course  in  economic  science.  So  there 
is  at  Wisconsin.  Rutgers  College,  the  Syracuse  Uni- 
rersity,  the  University  of  Pennsylvania,  the  Washington 
High  School,  and  many  other  educational  institutions  in 
the  United  States  include  technical  education  in  the 
scholastic  curriculum  they  administer.  It  is  recognized 
throucrhout  the  United  States  as  an  essential  branch  of 
study  in  schools  and  colleges  dedicated  to  the  service  of  a 
sovereign  people.  That  is  why  outcome  of  American 
workshops  has  grown  to  be,  in  the  whole,  superior  to 
English  outcomes,  as  well  as  cheaper.  American  brains, 
eyes,  hands  are  all  bent  towards  profitable  utilitarianism, 
from  youth  upwards.  English  workmen  never  get  such  a 
training.  They  are  conservative  and  hold  fast  to  the 
obsolete  traditions  of  the  Elders  ;  are  lacking  in  power 
of  adaptation,  in  pliability  of  thought,  in  manual  dexterity. 
They  get  beaten,  therefore,  when  competing  with  their 
American  rivals.  Times  have  changed  for  them  ;  but 
they  have  not  changed  with  the  times ;  and  human 
nature  has  a  way  of  railing  at  fate  for  misfortunes  of  its 
own  bringing  about.  It  were  better  to  follow  after  good 
example  than  to  rail. 

Beginnings  have  been  made  towards  encouragement 
of  Industrial  Institutions  and  Technical  Schools  in  India, 
but  like  all  other  good  intents  in  this  enervating  climate 
the  scheme  languishes  ;  is  sadly  in  need  of  an  infusion 
of  effort.  There  is  no  valid  reason  why  this  should  not 
be  forthcoming.  Many  of  the  industrial  teaching  foun- 
dations referred  to  in  this  writing,  are  situated  in  the 
southern  states  of  America,  and  thrive  and  do  good  work 
under  as  hot  suns  and  as  enervating  climatic  conditions 
as  afflict  us  in  India.  Let  our  educational  lights  and 
authorities  take  warrant  and  action  for  promotions  of 
technical  education  throughout  their  Instructional 
Satrapies.  Let  the  natural  handiness,  and  thunib,  finger 
and  toe  dexterity  of  Indian  work-people  be  encouraged, 
and  guided  into  useful  grooves.  And  let  employers  of 
skilled  labour,  business  men,  all  who  are,  and  all  who 
ought  to  be,  interested  in  Indian  faculties  for  good  work 
and  self-support,  bestir  themselves  to  keep  the  ball  of 
practicality  rolling  when  once  it  is  set  in  motion  ;  to 
hinder  and  prevent  the  national  tendency  to  lapse  into 
laziness  and  lavisez  (aire.  And  let  us,  on  our  own 
behalf,  remind  all  parties  concerned  that  Bin  dat  qui 
cilo  dat.  Or,  if  sentimentalisra  has  to  be  propitiated, 
here  Ls  another  proverb  which  found  favor  with  the 
practically  minded  Romans,  and  which  has  not  yet 
lost  its  sentimental  savour — the  proverb  Laborare  eat 
orare. 
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Re-Opening  of  a  Project. — The  Government  has 
arranged  to  re-open  the  Rushikulya  project  as  a  relief  work. 

Mr.  Duff-Bruce. — It  is  stated  that  this  gentleman 
having  succeeded  to  a  large  Westminster  practice,  will 
not  return  to  India. 

Electric  Lighting  in  Baroda. — H.  H.  the  Gaekwar 
has  given  the  order  for  the  electric  lighting  of  the 
Makarpura  Palaces  to  Messrs.  Siemens  Brothers  &  Co.,  of 
London. 

Somewhat  Strange. — We  learn  that  the  Bengal- 
Nagpur  Railway  people  have  actually  gone  to  the  trouble 
and  expense  of  importing  Pathans  for  the  Tunnel  work 
near  Chaibassa. 

The  Khojak. — The  Railway  works  are  progressing 
rapidly.  The  east  "  Rope  Incline  "  (Shala  Bagh  side)  is 
finished,  and  is  a  sight  well  worth  seeing.  Material,  &c., 
can  now  be  taken  up  to  the  Khojak  crest  by  the  Rope 
Incline. 

Another  Scandal. — We  learn  on  good  authority 
that  the  appointments  of  "  Deputy  Manager  "  and 
"  Manager  "  on  Indian  State  Railway  will  hereafter  only 
be  held  by  R.  E's.  and  that  orders  have  been  actually 
issued  to  that  effect. 

The  p.  W.  D.  Accounts  Branch  Inquiry. — Mr. 
Macdonald  has  been  specially  instructed  to  direct  his 
attention  to  the  cost  of  the  agency  employed  in  Examiners' 
offices,  and  to  report  whether  the  work  required  to  be  done 
could  not,  in  his  opinion,  be  carried  out  by  a  less  expen- 
sive staff. 

The  Companies  Act. — A  Resolution  in  the  Finance 
Department  reviews  the  working  of  the  Joint  Stock  Com- 
panies in  1887-88.  The  number  of  companies  registered 
during  the  year  was  125,  making  a  total  of  910  with  an 
actual  capital  of  2,223  lakhs.  Of  this,  966  lakhs  is 
invested  in  mills  and  presses. 

Dehra  Dun  Railway. — There  appears  every  chance 
of  this  scheme  being  carried  out  now  that  it  has  secured 
a  very  considerable  amount  of  local  support.  Mr.  Duff 
Bruce,  who  has  been  nominated  Consulting  Engineer  in 
England,  should,  under  the  above  circumstances,  have 
little  trouble  in  floating  the  scheme  at  home. 

An  Item  from  New  South  Wales. — The  third  span 
of  the  Hawkesbury  Railway  bridge  was  successfully 
placed  in  position  on  the  piers  on  16th  August  and  the 
fourth  on  8th  September.  Three  more  spans,  each  416  feet 
long,  and  weighing  1,000  tons,  have  yet  to  be  put  together 
and  placed  on  the  piers  by  the  end  of  the  year. 

The  Straits  P.  W.  D.  Budget. — The  estimate  for 
the  present  year  is  $1,116,185.  As  to  the  particulars  of 
these  Works  and  Buildings,  in  Singapore  it  is  proposed 
to  spend  $504,000  on  Works,  and  $112,000  on  Roads ;  in 
Penang,  $.382,000  on  Works,  and  $178,000  on  Roads;  in 
Malacca,  $47,000  on  Works,  and  $102,000  on  Roads. 

Very  True  ! — A  Contemporary  observes  regarding 
the  proposed  changes  and  reforms  in  the  P.  W.  D.,  that 
the  whole  situation  is  so  entirely  embarrassing,  that  till 
the  Government  of  India  boldly  attack  the  question  and 
pursue  a  consistent  policy  with  their  public  works,  there 
can  be  nothing  but  waste  and  extravagance,  accompanied 
by  injustice,  discontent,  and  irritation. 

British  Patents  in  1887. — The  report  of  the  Comp- 
troller-General of  Patents,  Designs,  and  Trade  Marks 
for  the  past  year  states  that  the  total  number  of  patents 
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«q)plied  for  was  18,051,  being  an  increase  of  about  900  on 
the  year  before  ;  of  designs,  26,000  as  against  24,000  of 
the  preceding  year  ;  and  of  traxie  marks,  10,586,  being  a 
decrease  of  91  from  the  preceding  year. 

Synopsis  of  Transactions  of  Guabanteed  Rail- 
ways.— A  synopsis  of  transactions  of  the  Guaranteed 
Railways  up  to  the  end  of  1887  is  published.  The  ac- 
tual increase  of  capital  during  the  last  five  years  has  been 
£4,396,262.  The  result  of  the  working  during  the  same 
period  is  considered  satisfactory,  the  annual  result  having 
been  converted  from  a  loss  of  about  17|  lakhs  in  188.3  to 
a  gain  of  Rs.  10,70,000  in  1887. 

The  Indian  Explosives  Act. — The  Governor  of 
Bombay  in  Council,  with  the  previous  sanction  of  the 
Governor-General  in  Council,  has  made  rules  to  regulate 
the  transport  of  explosives  from  the  port  of  Bombay  to  the 
island  in  the  Thana  River  on  which  Messrs.  Walsh,  Lovett, 
Mitchell  and  Company  have  been  permitted  by  Govern- 
ment to  store  explosives  for  the  purposes  of  their  contract 
in  connection  with  the  Tansa  Water- Works. 

Items  from  Siam. — A  tramway  has  been  started  at 
Bangkok  with  every  prospect  of  success.  Sir  Andrew 
Clarke's  surveyors  are  actively  at  work  on  the  projected 
Railway  line  he  has  in  hand.  Surveys  for  another  line 
from  Chantaboun,  on  the  Gulf  of  Siam,  to  Battambang, 
on  the  Cambodian  frontier,  are  also  being  proceeded  with 
by  sundry  Siamese  princes  interested  in  the  scheme,  who 
have  secured  the  services  of  a  Danish  Engineer  for  the 
purpose. 

The  Traffic  Department  of  State  Railways. — A 
Resolution  has  been  published  regarding  the  system  of 
recruitment  for  the  Traffic  Department  of  State  Railways. 
Recruitment  will  be  by  transfer  from  the  Engineering 
branch,  and  the  promotion  of  specially  qualified  men  from 
the  subordinate  ranks,  the  appointment  of  qualified  traffic 
officers  in  England  under  covenant,  and  of  nominees  of 
the  Director-General  of  Railways  after  passing  an 
examination. 

A  Problem. — We  learn  from  a  Hyderabad  journal 
that  the  new  system  of  water-works  in  the  Residency 
Bazars  has  been  completed  and  the  pipes  laid  down,  but 
that  the  Government  of  H.  H.  the  Nizam  is  about  to 
enter  a  protest  against  the  imposition  of  a  water-rate 
within  the  limits  of  the  Residency  jurisdiction  on  the 
ground  that  it  is  contrary  to  the  rule  of  Islam  that 
water  should  be  charged  for.  If  so,  who  is  to  pay  the  cost 
of  this  unorthodox  innovation  ? 

Minerals  in  Burma. — The  Chemical  Examiner 
reports  that  the  most  important  of  those  examined  were 
specimens  of  coal  and  limestone  from  Pauk  in  the 
Pagan  District.  The  examination  shewed  that  they  be- 
longed to  the  nummulitic  formation  like  the  Thayetmyo 
coal.  The  coal  was  of  good  quality,  but  I  have  received 
no  particulars  of  the  way  in  which  it  is  found.  Among 
the  remainder  may  be  mentioned  iron  pyrites,  used  as 
an  ore  of  sulphur  and  gypsum. 

Public  Works  in  the  Court  of  Wards  Estates, 
Madras. — The  expenditure  on  Public  Works  in  the 
Wards  Estates  in  Southern  India  for  1886-87  is  unsatis- 
factory. The  outlay  of  Rs.  1,51,833  bears  the  insignificant 
proportion  of  only  6  per  cent,  to  the  total  expenditure  of 
Rs.  24,68,401.  The  outlay  on  Public  Works  in  the  pre- 
ceding year  was  Rs.  1,76,161  or  743  per  cent,  of  the  total 
charges  of  Rs.  23,68,594.  The  expenditure  on  irrigation 
works  was  confined  mainly  to  repairs. 


Good  Advice. — At  the  distribution  of  prizes  at  the 
Canning  College,  Lucknow,  Mr.  Young,  the  Judicial 
Commissioner,  who  presided,  urged  the  students  to  be 
thorough.  He  said  that  all  great  leaders  had  been  accurate 
observers,  and  advised  the  students  not  to  seek  learned 
professions  if  they  had  a  natural  bent  for  arts  or 
mechanics.  The  great  want  of  India,  he  said,  was 
Engineers,  Surveyors,  and  Architects.  If  a  pump  was 
wanted  in  a  town,  no  man  could  put  one  up  or  re- 
pair it. 

An  Apparent  Job. — The  Howrah  Municipality 
invites  tenders  for  the  preparation  of  detailed  plans, 
specification  and  estimate  for  a  filtered  water-supply  for 
the  town  of  Howrah.  It  is  to  be  distinctly  understood 
that  the  Commissioners  will  not  pay  anything  for  these 
plans,  etc.,  if  the  water-supply  ssheme  be  not  carried  out. 
The  Commissioners  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender.  Tenders  will  be  received  up  to  3l8t 
October  and  the  advertisement  only  appears  the  day 
before ! 

Telegraph  Extensions  in  the  East. — It  may  not 
be  generally  known  that  a  telegraph  line  has  been  con- 
structed between  Assam  and  Burma.  The  line  goes 
through  Munipur  and  Tummoo,  and,  besides  connecting 
the  two  provinces,  it  forms  an  additional  link  in  the  tele- 
graphic communication  between  India  on  the  one  side  and 
China  and  Australia  on  the  other.  As  regards  China  more 
direct  commimication  will  probably  before  long  be  avail- 
able, as  a  Chinese  line  from  Pekin  has  nearly  reached  the 
Burmese  frontier  at  Bhamo. 

The  Bombay  P.  W.  D. — A  correspondent  writes 
anent  the  recent  Bombay  P.  W.  D.  Resolution : — 
"  I  am  sick  of  the  whole  show  as  run  by  the 
amiable  and  talented  but  utterly  inexperienced  blunder- 
ing Dutchman."  Another  correspondent  writes  : — "  The 
Under-Secretary  spoken  of  (Mr.  W.  C.  Hughes)  now 
in  nomination  for  Secretary  to  Government,  has  20  years 
service  not  18  as  stated.  He  is  11th  on  the  list  of  2nd 
grade  Executives,  thus  going  over  10  men  in  that  grade 
and  over  the  whole  of  the  1st  grade." 

The  Indian  Mints. — A  Resolution  on  the  working 
of  the  Indian  mints  for  last  year  states  that  the  net 
imports  of  gold  into  India  that  year  amounted  to 
Rs.  2,99,24,810  against  Rs.  2,17,70,652  in  the  previous 
year.  The  net  imports  of  silver  amounted  to  931  lakhs 
and  1,079  lakhs  were  used  in  coinage.  The  coinage 
of  copper  amounted  to  Rs.  17,03,369,  and  the  gain  on 
copper  coinage  amounted  to  Rs.  9,03,187.  The  mints 
are  worked  at  an  average  annual  loss  of  Rs.  469,754, 
which  is  due  entirely  to  the  Calcutta  Mint. 

Bengal  P.  W.  D.— Mr.  W.  B.  Bestic,  lately  on 
privilege  leave,  has  returned  and  resumed  charge  of  his 
office  as  Under-Secreiiiry  to  the  Government  of  Bengal 
in  the  General  and  Provincial  Branch  of  the  Public 
Works  Department  from  Mr.  W.  Connan,  Divisional 
Inspector  of  Local  Works,  Presidency  Division.  We  hear 
that  Baboo  Khetter  Nath  Chatterjee,  m.i.c.e.,  Roy  Baha- 
door.  Executive  Engineer  of  the  Burdwan  Division,  will 
shortly  apply  for  pension.  It  is  probable  that  Baboo 
Haran  Chandra  Banerjee  will  be  selected  to  succeed 
him. 

E.  Benedict,  M.  Inst  C.E. — We  are  glad  to  learn  that 
this  gentleman,  who  has  been  so  well-known  as  Chief 
Engineer  of  the  Eastern  Bengal  Railway  and  of  the  Sind, 
Punjab  and  Delhi  Railway,  has  started  on   his   own  ac- 
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count  as  Consulting  Engineer  at  Umballa.  India  ought 
»o  aflford  a  wide  field  for  private  professional  pnictice  like 
that  contemplated  by  Mr.  Benedict,  and  there  will  be  uo 
occasion  now  for  Municipalities  and  other  public  bodies 
having  recourse  to  Government  for  professional  help 
when  such  is  available  from  sources  deserving  of  encourage- 
ment and  support. 

MixiN'u  Accidents. — We  are  not  a  little  surprised  on 
finding  a  leading  Calcutta  daily  allowing  itself  to  bo 
misk-d  on  the  question  of  mining  legislation  for  India. 
It  speaks  of  the  subsidence  of  a  dismantled  and  abandoned 
mine  as  a  "  casualty,"  and  dilates  on  an  accidental  death 
as  an  exciting  cause  for  State  intervention.  In-ospon- 
sible  statements  are  not  conclusive  arguments ;  and 
the  implication  that  the  police  are  neglectful,  the 
magistracy  asleep,  the  European  supervision  incompetent, 
and  the  mine  owners  indifferent,  is  too  preposterous  to  be 
entertained  for  a  moment. 

Railway  Legislation. — The  Honorable  Mr.  Scoble's 
Bill  to  consolidate  and  amend  the  law  relating  to  the  In- 
dian Railway  Bill,  aims  at  securing  proper  and  impartial 
fcicilities  for  traffic,  and  follows  generally  the  lines  of  the 
English  Railway  and  Canals  Traffic  Acts.  The  Governor- 
General  is  empowered  in  cases  of  certain  differences 
arising  between  individuals  and  Railway  administrations 
to  appoint  a  Commis.sion  to  decide  such  differences.  The 
Commissioners  in  such  cases  are  to  consist  of  a  Judge  of 
a  High  Court,  a  Railway  expert,  and  a  member  of  the 
mercantile  community  or  other  persons. 

Designs  fok  Bridges. — A  set  of  type  designs  for 
bridges  was  lately  forwarded  by  the  India  Office  for  the 
use  of  the  Public  Works  Department  Engineers  in  this 
country,  but  as  the  approximate  cost  and  freight  to 
Madras  of  the  bridges  was  not  furnished,  the  India  Office 
have  been  requested  to  supply  the  required  information. 
Superintending  Engineers,  in  reply  to  a  query  on  the 
•subject,  have  also  been  informed  that  there  is  no  objec- 
tion to  bridges  in  accordance  with  the  type  designs  being 
procured  from  makers  in  India,  provided  they  are  of 
local  manufacture,  and  the  price  and  quality  do  not  differ 
materially  from  those  of  English  manufacture. 

Famine  Relief  Works  in  Guzerat  and  Kathiawau. 
— H.  H.  the  Gaekwar's  ministers  are  preparing  measures 
for  meeting  in  due  time  the  scarcity,  if  not  famine,  im- 
minent in  his  dominions  of  Guzerat  and  Kathiawar. 
Projects  estimated  to  cost  in  all  8^  lakhs  are  ready 
in  every  detail,  prepared  by  the  Chief  Engineer 
besides  which  the  Bahadarpur-Chuta  Oodeypur  contracts 
have  been  let ;  and  the  Anand-Petlad  Railway  has  been 
sanctioned.  These  works  will  do  much  to  relieve  the 
pressure  in  the  Baroda  Districts.  And  in  Kadi,  north  of 
Ahmedabad,  the  proposed  connection  of  the  Rajputana 
Malwa  Railway  with  Wadhwan  will  give  much  needful 
employment. 

Alexandria  Harbour  Improve.ment. — The  Egyptian 
Government  has  under  consideration  a  proposal  for  widen- 
ing the  entrance  to  the  harbour  of  Alexandria,  and  for  in- 
creasing its  depth  to  30  feet.  The  harbour  is  also  to  be 
8o  illuminated  with  electric  light  as  to  enable  vessels  to 
enter  and  leave  it  as  readily  by  night  as  by  day.  For  the 
cost  of  these  improvements  the  Khedive's  Government 
proposes  to  repay  itself  by  the  imposition  of  a  light  tax 
on  vessels  using  the  port.  This  tax  will  not,  it  is  said, 
amount  to  more  than  about  twenty-five  shillings  per 
thousand  registered  ton,s.  The  project  has  already  been 
submitted  to  some  of  the   shipping  associations  of  the 


United  Kingdom,  and   appears  to   have  been   favorably 
received. 

Madras  Railway  ' — Dui-ing  the  quarter  ended  30th 
June  last  about  11 J  per  cent,  of  all  trains  on  the 
Madras  Railway  ran  late,  being  IJ  per  cent,  more  than  the 
1st  quarter  of  1888.  The  most  unpunctual  train  is  that  be- 
tween Podanur  and  Calicut,  the  running  of  which  has  been 
modified  in  the  time-iable  about  to  issue  on  the  1st  Sep- 
tember. The  next  worst  train  is  th.it  b  tween  Ronigunta 
and  Madras.  It  is  an  unimportant  train,  but  it  is  engaging 
the  attention  of  the  staff.  The  scrutiny  now  exercised 
will,  no  doubt,  lead  to  better  results  in  time.  The  Gov- 
ernment are  glad  to  observe  that  the  necessity  for  a 
higher  standard  of  punctuality  is  fully  recognised  by 
the  Agent,  and  that  the  subject  is  receiving  his  close 
attention. 

Lord  Reay — Again  ! — Some  indignation  has  been 
expressed  at  Bombay  at  the  appointment  by  Lord  Reay 
of  a  Deputy  Collector  as  a  member  of  the  local  Legis- 
lative Council.  No  objection  is  taken  to  the  gentleman 
on  the  score  of  his  personal  fitness,  but  it  is  pointed  out 
that  a  Deputy  Collector  is  subordinate  to  the  Collector 
of  his  District,  and  is  bound  to  obey  his  orders.  For  a 
short  period  he  will  enjoy  the  title  of  Honorable  and 
assist  in  framing  laws  which  the  Collector  will  be  bound 
to  obey,  but  when  the  Deputy  Collector  returns  to  his 
own  office  he  will  again  become  the  subordinate.  This  is 
considered  not  only  injurious  to  the  interests  of  the 
service,  but  apt  to  lower  the  dignity  of  the  Council  in 
the  eyes  of  the  public. 

Colonel  Luard,  R.E. — With  the  advent  of  the  cold 
weather,  there  is  the  usual  return  of  officers  from 
furlough  and  leave.  There  are  reliovings  and  rever- 
sions consequent  upon  these  returns  to  duty,  and  this 
state  continues  till  early  in  the  following  year.  It  was 
thought  not  many  months  ago  that  Mr.  E.  J.  Martin 
was  appointed  temporarily  to  act  as  Chief  Engineer 
and  Secretary,  pending  the  return  of  Colonel  C.  H.  Luard, 
R.E.  We  now  learn  that  this  officer  does  not  return  for  the 
present,  that  his  ambition  is  not  to  be  a  Provincial 
Chief  Engineer,  but  a  Director-General  of  Railways. 
It  is  quite  probable,  therefore,  that  when  Colonel  Conway- 
Gordon  goes  on  leave  next  year,  that  Colonel  Luard 
will  appear  on  the  scene  and  resume  work  in  fields 
more  congenial  to  his  taste. 

An  Extraordinary  Case. — In  1886  a  Sub-Engineer 
in  Central  India  on  attaining  the  age  of  56  was  com- 
pulsorily  retired  on  a  gratuity,  though  he  required  only 
a  few  months'  service  to  qualify  for  pension.  It  mattered 
not  that  he  had  borne  a  good  character  and  attained 
the  honorary  rank  of  Assistant  Engineer,  and  was  still 
mentally  and  physically  efficient.  He  was  officially 
informed  by  his  Superintending  Engineer  that  he  musi) 
make  room  for  his  juniors.  An  appeal  to  the  Govern- 
ment of  India  was  made  against  this  arbitrary  order, 
but  without  success.  In  April  1887,  an  appeal  was  made 
to  the  Secretary  of  State,  and  up  to  October  1888  he  has 
received  no  reply  beyond  an  intimation  from  the  Govern- 
ment of  India  that  the  case  is  still  under  con.sideration. 
It  is  generally  believed  that  this  particular  case  has  had 
something  to  do  with  the  recent  Government  order 
making  retirement  compulsory  at  the  age  of  60  instead 
of  55. 

Queensland  Rivers  and  Harbours. — In  connection 
with  the  improvement  of  the  harbours  and  rivers  of 
Queensland   very  little  but  dredging  has  been  done  of 
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late  although  such  works  as  the  construction  of  the  break- 
water at  Townsville,  in  accordance  with  Sir  John  Coode's 
recommendations,  have  been  continued.  A  dredge  has 
gone  to  Bundaberg  to  improve  the  cutting  on  the  Burnett 
bar.  Another  has  commenced  work  on  the  Normanton 
bar,  where  it  is  proposed  to  make  a  cutting  about  100  feet 
wide  and  4  feet  deep.  Satisflxctory  progress  is  being  made 
with  the  retaining-walls  and  dredging  in  the  Fitzroy  River, 
and  also  with  the  Townsville  works,  where  the  dredge  is 
now  excavating  a  channel  between  what  will  bo  the  horns 
of  the  breakwater,  and  will  form  the  entrance  to  the  har- 
bour. Dredging  work  in  the  Brisbane  River  will  be  resum- 
ed. A  surveyor  is  at  present  engaged  at  Thursday  Island 
taking  borngs  and  obtaining  the  information  necessary 
before  the  jiroposed  jetty  is  commenced. 

The  "GodTHA"  Ststemof  Labor. — Orders  on  proposal 
to  introduce  the  "  Gootha"  system  of  labor  on  the 
Potinghi-koraput  Road  Works.  On  account  of  the 
difficidiies  to  obtain  dally  labor  in  the  Vizagapatam 
district,  a  large  number  of  coolies  are,  and  always  have 
been,  employed  on  this  system  by  contractors  and  native 
ryots  on  these  hills.  A  "  Gootha"  is  a  man  who  under- 
takes to  work  for  his  employer  for  a  certain  period, 
generally  one  year,  for  a  lump-sum  payment.  The  pay 
of  a  "  Gootha"  is  Rs.  20  for  one  year ;  one  half  of  this 
sum  is  paid  down  and  the  other  half  is  paid  at  the  end 
of  the  3ear.  When  a  "  Gootha "  is  employed  on  work 
which  keeps  him  away  from  his  village,  he  receives  an 
extra  anna  per  diem.  Now  the  above  wages  are  really 
small,  but  the  coolies  have  always  been  used  to  this 
system  and  like  it ;  there  is  no  forcing,  only  men 
who  come  and  offer  themselves  are  ever  taken  on. 
Many  who  have  engaged  "  Gootha"  constantly  for 
years  have  never  known  any  case  in  which  the  "  Gootha" 
has  failed  to  work  out  his  time  ;  in  fact  it  is  a  custom 
that  is  always  observed  that  if  an  engaged  "  Gootha  " 
himself  falls  ill,  he  sends  another  member  of  his  family 
to  take  his  place  ;  if  he  dies  the  money  is  returne  d  .  by 
his  surety,  or  else  the  man  who  stands  security  for  him 
completes  the  term. 

India's  Place  in  the  World's  Commerce. — The  ques- 
tion as  to  where  is  India  to  find  a  market  for  its  produc- 
tions without  a  fight  for  commercial  supremacy  with 
interests  that  India's  rulers  will  find  themselves  bound  to 
protect,  is  a  difficult  one  to  answer.  Take  a  single  item 
of  trade — cotton  goods — as  an  instance.  India  grows 
her  own  cotton,  is  purchasing  the  finest  of  machinerj', 
and  has  abundance  of  cheap  labor;  already  English 
cotton-mills  are  complaining  that  they  are  losing  in 
India  one  of  their  best  markets.  But  this  does  not 
cover  all  the  trouble.  India  is  reaching  out  for  the 
trade  of  her  neighbours.  Bombay  mills  arc  already 
sending  their  yarns  and  cotton  cloths  to  Japan  and 
China,  and  their  plain  goods  are  regarded  by  native 
buyers  in  both  markets  as  superior  to  anything  sent 
them  from  Europe.  Thus  far  the  principal  work  of  the 
British  has  been  the  education  of  the  natives  to  such 
a  condition  as  to  enable  them  to  take  a  proper  place 
among  the  world's  most  intelligent  nations.  With  the  de- 
velopmei't  of  their  intelligence,  however,  will  come  the 
natural  tendency  toward  a  higher  plane  as  producers,  as  a 
nation  capable  of  occupying  a  better  position  than  that  of 
hewers  of  wood  and  drawers  of  water  for  the  governing 
cla.s8.  The  opportunity  they  seek  will  ultimately  be 
found  in  the  establishment  of  a  foreign  trade.  The  ques- 
tion is  at  whose  expense  is  it  to  be  developed  ?      '    ■  ' 


Current  gidMs. 


Sir  Charles  Elliott  is  being  treated  by  Dr.  Leahj',  and  is 
|)rogressing  favorably. 

The  new  light  house  erected  at  Damaun  was  lighted  for  the  first 
time  on  the  16th  instant. 

Thh;  cable  to  Australia  has  been  again  repaired,  and  througli 
communication  is  re-opened. 

LiEnTKNANT-CoLONBL  T.  Walker,  R.  A.,  is  appointed  Superin- 
tendent, Gun  Carriage  Factory,  Bombay. 

A  trial  of  the  Westinghouse  Automatic  Brake  will  shortly  be 
made  upon  the  Eastern  Bengal  State  Railway. 

Colonel  P.  Coddington,  De|)uty  Superintendent  in  the  Survey 
Department,  goes  home  shortly  on  a  year's  furlough. 

Mr.  T.  R.  Wynne  is  app  iinted  Lieutenant-Colonel  Commanding 
the  Bengal-Nagpur  Railway  Volunteers,  and  Mr.  T.  Wright, 
Major. 

FcRTHER  experiments  with  the  Vacuum  Break  were  tried  this 
week  on  the  Eastern  Bengal  Railway,  between  Sealdah  and  Kan- 
chiapara. 

There  is  good  reason  to  expect  that  the  Indian  C!ourt  in  the 
Paris  Iiitemational  Exhibition  will  be  both  interesting  and 
instructive. 

Some  new  rules  have  been  published  in  the  Punjab  in  connec- 
tion with  the  Famine  Code,  which  have  been  approved  cjf  by  the 
Governor-General. 

Dr.  W,  Kino.  Director  of  the  Geological  Survey  of  India,  has 
returned  to  the  Presidency  after  an  extensive  tour  in  Southern 
and  Western  India. 

Major  General  T.  White,  Mint  Master,  Bombay,  takes  leave 
for  two  months.  Major  A.  Baird,  R.  E.,  is  appointed  to  otficiate 
as  Mint  Master,  Bombay. 

The  Survey  Department  has  just  completed  a  Map  of  Upper 
Burma.  Triangulation  was  also  etfected  over  23,500  square  miles, 
on  the  scale  of  4  miles  to  the  inch. 

A  GOOD  road  is  now  being  made  across  the  Jelapla  Pass  by  a 
party  of  Pioneers  and  Sappers.  The  work  is  shortly  to  be  taken 
over  by  the  Public  Works  Department. 

The  rails  for  the  line  from  Sialkot  to  Jammu  are  exjiected 
shortly,  and  will  be  laid  down  with  all  speed.  It  is  hojted  to 
complete  this  part  of  the  work  by  December  next. 

Colonel  J.  O.  Ha.sted,  R.  E.,  Secretary  to  Governnient,  P.  W. 
D.,  having  i)roceeded  to  England  preparatory  to  retirement,  has 
resigned  his  seat  in  the  Madras  Legislative  Council. 

On  return  from  leave  Lieutenants  F.  H.  Horniblow  and  H.  S. 
Kinj.  Royal  Engineers,  are  attached  to  the  Military  Works 
Department  and  posted  to  the  Presidency  and  Oudli  Command. 

The  Universities  in  India  propose  to  give  prizes  for  the  study 
of  palaef;ra|jhy,  and  to  make  the  subject  optional  for  the  higher 
degrees,  thus  giving  encouragemeut  to  the  study  of  archteolo-y. 

The  Actinometric  Observatory  hitherto  maintained  at  Mussoo- 
rie  is  to  lie  transferred  to  Simla,  wlieie  it  will  be  under  the  ))ersonal 
supervision  of  the  head  of  the  Imperial  Meteorological  Depart- 
ment. 

Four  hundred  coolies  from  Mansera  and  the  vicinity  of  Abbot- 
fabad  proceeded  to  Sophia,  under  the  arrangements  of  Mr.  Fenfier, 
Superintendent  Engineer  for  the  road-making  operation^,  for  the 
Oghi  C(jlumn. 

It  is  said  that  the  Nizam  intends  founding  a  new  Mint  in 
Hyderabad.  Rs  50,000  have,  it  is  believed,  been  sanctituied  for 
machinery,  and  Rs.  l.'5,000  for  buildings,  and  a  monthly  sum  of 
Rs.   1,500  for  necessary  establishment. 

Public  worlds  are  being  carried  on  with  great  vigour  in  Mysore' 
I  hf  grant  for  next  year  from  the  provincial  revenues  amounts  to 
the  sum  of  20  lakhs,  and  8A  lakhs  are  contributed  by  district 
and  general  funds.  The  Chief  operations  of  the  department  are 
the  reparing  of  old  tanks  and  the  extension  of  irrigation  works. 

The  Bolan  Railway  is  expected  to  be  opened  for  traffic  through 
from  Sibi  to  Quetta  as  a  broad-gauge  line  in  December.  The 
metre-gauge  line  from  Hirock  to  the  summit  of  tin*  Pass  is  being 
replaced  by  a  broad-gauge  line,  the  work  on  which  is  sufficiently 
advaniied  now  to  allow  of  carriages  being  run  through  if  necessary. 
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GovERSMEST  have  sanctioned  the  jjurchasc,  by  the  Cocoiiada 
GrovTie's  Extension  Committee,  of  a  Priestraan's  dredger  for  use 
on  the  Coconada  bar.  Permission  has  been  accorded  to  the 
(>>mmittee  making  their  own  arrangement  for  purchasing  the 
dredger  through  private  «gency,  iusteail  of  through  the  India 
Office. 

A  Mektisg  of  the  members  of  the  Uncovenanted  Service  was 
held  at  Simla,  on  26th  October,  Sir  Guilfonl  Molesworth  i)resi- 
dinc,  at  which  the  Committee  presented  the  pamphlet  setting 
forth  the  grievances  of  the  service,  which  it  was  decided  to  draw 
up  some  time  ago.  It  was  unanimously  approved  of  by  the 
meeting. 


fetters  to  tlie  Cliitor. 


Tht  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspo7idents.'\ 

THE  PRESENT  STATE  OF  THE  INDIAN  P.    W.  D.,   AND 
ITS  PAST  HISTORY. 

I. 

Sir, — At  the  present  time  when,  as  shewn  by  the  letter  which 
jrou  published  in  your  official  correspondence  of  13th  October,  it  is 
eridently  intended  to  remodel  the  Department,  I  think  it  ad- 
Tisable  to  give  a  summary  of  its  past  history.  Without  remem- 
bering the  past  it  is  impossible  either  to  correctly  comprehend 
the  present  problems  or  to  arrive  at  any  reasonable  conclusions 
for  their  future  solution.  I  shall  criticise  the  Government 
proposals  in  a  later  issue  ;  at  present  I  will  confine  myself  to 
the  past. 

You  sheweil  in  your  recent  articles  of  15th  September  and  30th 
September  wliat  are  the  deplorable  jwsitioiis  and  prospects  of  the 
Civil  Engineers  of  the  P.  W.  Department,  and  how  the  non- 
fulfilment  of  the  promises  of  Government  and  the  prohibition  of 
joint  memorials  had  caused  the  formation  of  the  C.  E.  Association. 
I  purpose  now  to  give  a  connected  history  of  the  Department  and 
its  development  shewing  especially  how  the  present  difficulties 
have  come  about,  and  the  line  of  action  on  the  part  of  the  Civil 
Engineers  which  led  to  the  order  of  1882  separating  Military  from 
Civil  works,  improved  rules  of  1884,  and  the  admission  of  the  64 
Indian  appointed  Engineers  to  the  better  rules  in  1888. 

I  believe  that  many  men  in  the  Department  are  not  aware  of 
the  history  of  the  P.  W.  D.,  and  therefore  are  in  doubt  as  to  what 
is  the  best  action  to  take  to  obtain  redress  of  their  disabilities. 
My  data  are  largely  extracted  from  a  jmmphlet. 

For  the  correct  comprehension  of  the  present  state  of  the 
P.  W.  D.  it  is  necessary  to  go  back  to  the  year  1855,  in  which  the 
Secretary  of  State  sent  out  a  few  trained  Civil  Engineers  for 
.special  works.  Others  followed  in  1858  and  in  1859.  Lord  Stanley 
(now  Earl  Derby)  arranged  for  a  regular  supply  of  Civil  En- 
gineers, to  be  supplemented  by  men  from  the  newly  founded 
Colleges  of  Roorkee,  Calcutta,  Poona  and  Madras.  These  Engi- 
neers counted  their  service  from  the  date  of  joining  their  appoint- 
ments, and  although  the  Stanley  Engineers  had  stamped 
and  signefl  covenants  with  the  Secretary  of  State  they  were 
arbitrarily  clas.sed  the  "  Uncovenanted  Service." 

The  Royal  Engineers  who  had  hitherto  had  (with  a   few   volun- 
teers from  the  staff  corps)  the  monopoly  of  the  service,  naturally 
occupied  all  the  administrative  posts,  and  no  jealousy  was  felt  from 
this  cause.  But  when  repeated  promotions  of  Royal  Engineers  out 
of  their  tuni  and  .selection  to  till  these  posts  over  the  heads  of  Civil 
Engineers  of  proved  ability,   shewed  to  demonstration   that   the 
governing  body  of    Royal   Engineers   were   moved  by   esprit  de 
corps  to  make  all    the   best    appointments   in    the    service   an 
appanage  of  the   R.  E    alone,  discontent   was   excited,  and   the 
general  dis-satisfaction  rose  to  so  high  a  pitch   that  the    Govern- 
ment of  India  issued  their  circular  A''o.  84.  P.  W.,  dated  Simla,  6th 
October  1869,  in  which   they  said  :— "The  Goveniment  of   India 
nnreservedly  declares  its     complete  confidence    in  the   body  of 
Civil  Engineers  in  its  service.     It  lias  long   been,   and   continues 
to  be,   the  desire  of  the  Indian  Government  to  recognise   their 
merits  and  just  claims  as  fully  as  tho.se  of  any  class  of  its  officers, 
•ml    it«  appreciation  of   them   is  sufficiently  proved  by  the  large 
addition     to     the   number   of  Civil   Engineers  employed  under 
Oovenimcnt  during  the   last   two  years.      Further,  so  far    from 
there  Ijcing   at   the  present   time   any  disposition    to  depreciate 
the  value  of  the  services  of  the  Civil    Engineers,  the   Government 
vl  India  has  recently  had  before  it  proposah  which  it  is  hoped  mil 
take  early  effect  for  improving  their  position  generally,  and  placing 
them    with   respect  to   the   emoluments    on  precisely  the   same 
footing    as  all   other  officers  employed  on  the  same  duties."     By 
this   time   (1869)    the  Department,   which    in    1850  consisted   of 
only  183  officers  in  all,  had  risen  to  a   total  of  896.   The  Civil  En- 
gineers being  : — 

18S6  ...  ...  ...  70 

1861  ...  ...  ...  121 

1866  ...  ...  ...  251 

1868  ...  ...  ...  400 

1869  ...  ...  ...  533 


The  rapid  expansion  from  1865  to  1869  was  due  to  the  new 
policy  inaugurated  by  the  Goveniment  of  India  for  a  greatly 
increased  construction  of  Railways  and  other  works,  for  famine 
protection  and  for  developing  the  resources  of  India.  All  the 
Engineers  so  engaged  had  been  brought  on  the  lists  on  one  foot- 
ing except  that  the  so-called  "  Stanley"  Engineers  engaged  by  the 
Secretary  of  State  in  England  had  written  agreements  or  co- 
venants, while  the  men  engaged  in  India  had  not.  Many  of  the 
latter,  however,  were  Engineera  with  English  training  who  had 
been  appointed  in  India,  though  not  through  the  Indian  colleges. 
By  the  following  year  (1870)  it  was  found  that  the  supply  of 
candidates  for  posts  in  the  P.  W.  D.  had,  owing  to  their 
exclusion  from  administrative  posts,  and  to  their  being  placed,  in 
spite  of  their  covenants,  on  the  footing  of  the  CJncovenanted 
Service,  fallen  off  so  much  in  number  and  quality  that  if  public 
works  were  to  continue,  some  action  was  necessary,  and  although 
the  Duke  of  Argvle,  then  Secretary  of  State  for  Indi»,  had  written — 
Under  Despatch  P.  W.  No  119,  dated  30th  November  1869  :— 

"  It  cannot  fail  to  conduce  to  better  harmony  between  the 
Military  and  Civil  branches  of  the  Establishment,  if  whatever 
advantages  are  accorded  to  the  members  of  one,  on  first  entry, 
should  be  obtained  by  both."  ♦  ♦  "  x  would  further  wish  you; 
to  consider  whether  there  ought  not  to  be  only  one  scale  of  salaries 
and  allowances  for  all  members  of  the  service  both  Civil  and  Mili- 
tary"— It  was  decided  rather  than  grant  this  equality,  to  establish 
the  Royal  Indian  Engineering  College,  Cooper's  Hill.  The  reasons- 
which  led  to  this  fresli  departure  are  involved  in  mystery,  unless 
referred  to  the  existence  of  a  clique  who  would  do  anything 
rather  than  risk  the  invasion  of  their  peculiar  privileges  by  grant- 
ing the  promised  equality  to  the  Civilians. 

The  Viceroy  in  Council  was  against  the  proposed  change.  In 
Despatch  43,  dated  28«A  March  1870,  Fort  William,  Lord  Mayo- 
wrote  in  answer  to  proposals  from  the  India  Office  : — 

5.  A  nd,  in  the  first  place,  we  feel  it  incumbent  on  us  to  record  our 
strong  sense  of  the  inexpediency  oj  adopting  any  measures  that  shall 
lead  to  the  creation  of  a  fresh  close  service  jor  India.  We  Jeel  that 
the  tendency  of  the  present  scheme,  when  viewed  in  the  light  of  the 
remarks  made  at  the  end  of  the  second  paragraph  of  your  Graces 
letter  under  reply,  would  almost  necessarily  be  in  this  direction,  even 
though  it  be  provided  that,  "  under  special  circunutances,"  Engineers 
may  be  appointed  Jrom  other  sources. 

7.  The  e.vperience  of  the  past  few  years  has  shewn  that  any 
estimate  of  future  requirements  of  Engineers  for  India  must  be  of  the 
vaguest,  and  most  probably  of  a  very  fallacious  character,  and  on 
whatever  scale,  considered  commensurate  with  present  or  immediately 
prospective  requirements,  a  college  might  note  be  started,  it  might  very 
possibly  be  fotind  that,  in  a  few  years,  the  demand  for  Engineers  hoid 
so  increased  that  it  could  not  be  met  by  any  expansion  of  the  college 
which  migfit  be  immediately  practicable.  This  alone  is  a  strong 
argument  against  the  assertion  of  any  such  prijiciple  as  that  which 
seems  to  be  enunciated  in  t/ie  2nd  paragraph  of  your  Graces 
Despatch. 

But  we  are  mucfi  inclined  to  t/iinl-  that  if  this  increase  of  salary 
to  £420  on  first  appointment  instead  of  £200  as  given  to  t/ie  Stanley 
Engineers  were  noio  offered,  it  would  liave  a  marked  effect  on  the 
supply  of  candidates  under  tlie  existing  system,  and  migfit  possibly 
remove  all  the  difficidties  that  have  hitherto  been  cvperienced  in 
recruiting  tfie  Department.  We  leave  it  to  your  Grace  to  determine 
%vhether  sucft.  an  experiment  might  properly  be  made  before  opening 
the  proposed  College. 

With  reference  to  paragrapfi  4  of  your  Grace's  Despatch  under 
reply,  we  may  rcnutrfc  that  wc  ftave  already  recommended  tfie  equalisa- 
tion of  the  pay  of  tfie  Military  and  Civil  hrancfies  of  tlie  Department, 
and  we  are  gratified  to  find  this  proof  that  Her  Majesty's  Govern- 
ment  are  likely  to  receive  that  proposal  favorably.  On  this 
point  we  only  add  that  we  shall  be  glad  to  see  some  plan 
adopted  by  wfiicfi  tfie  furlougfi  allowances  of  Civil  Engineer  sfiall 
be  equalised  with  those  of  military  officers  in  tfie  Public  Wor'ks 
Department,  and  so  far  as  practicable,  their  advantages  of  pension 
also. 

The  profession  at  home  was  against  it.  On  the  project  becom- 
ing known  the  Institute  of  Civil  Engineers  took  it  up  and  wrote 
Minutes  Proc.   Vol.  XXXIII.  App.  :— 

"  In  reference  to  tfie  alleged  failure  to  obtain  tfie  requisite  number 
of  competent  Civil  Engineers  for  India,  tfie  President  and  Council 
submit  that  it  may  be  attributed,  in  tlie  first  instance,  to  the 
inadequacy  of  tfie  emolument  hitherto  offered ;  and,  secondly,  to  the 
conditions  of  the  service,  which  are  less  favorable  than  in  some  other 
Departments  of  the  Government,  having  been  established,  as  the 
President  and  Council  are  informed,  on  tlie  hasu  assigned  to  Native 
as  distingmlied  from  European  officials.  The  first  of  tfiese  impedi- 
ments will  be  removed  by  the  promised  increase  of  remuneration; 
and,  if  the  GQvernment  carry  out  more  widely  the  improvements  in 
the  flules  of  the  Service,  which  have  been  commenced,  it  u  the  opinion 
of  the  President  and  Council,  that  there  will  not  be  any  difp,culty  in 
supplying  Engineers  for  India  from  existing  sources,  without 
establishing  a  special  Government  College— the  result  of  whioh  must 
inevitably  lead  to  the  creation  of  an  injurious  monopoly. 
"  Signed,  on  behalf  of  the  Council, 

"  CHARLES  B.  VIGNOLES, 

"  President. 
(A  true  Copy.) 

"JAMES  FORREST, 
"  March  18,  1871."  «  Secretary:' 
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There  was  therefore  some  secret  influence  at  work  which,  in 
spite  of  tlie  orders  of  tlie  Seei  etary  of  State,  in  spite  of  the 
willingness  of  the  Viceroy  in  Council,  interposed  with  official 
impossibilities  and  delayed  tlie  inception  of  any  Re-organization 
Scheme  which  would  have  the  effect  of  equalizing  the  Civil  and 
the  Royal  Engineers  in  their  pay,  promotion  and  emoluments 
generally,  and  thus  re-establishing  reci'uitment  out  ftom  the  ranks 
of  the  Profession  at  home.  The  Cooper's  Hill  College  was  started, 
under  the  Presidentship  of  a  distinguished  R.  E.  for  whom  a  bertli 
was  thus  found,  and  the  India  Office  now  appealed  for  recruits 
not  so  much  to  the  profession,  but  rather  to  the  public  schools. 
It  industriously  spread  the  idea  that  a  brilliant  career  as  a  Civil 
Engineer  in  India  awaited  him  who  preferred  mathematics  and 
the  sciences  to  classics  by  the  new  roadway  of  Cooper's  Hill.  The 
career  opened  up  by  Woolwich  and  Chatham  was  an  unknown 
quantity,  and  it  could  not  be  tlefiuitely  foreseen  in  which 
part  of  the  world  it  would  be  spent  and  in  what  capacity  ; 
the  Cooper's  Hill  career  was  at  least  in  some  degree  definite, 
and  this  certainty  itself  was  an  attraction.  The  India  Office 
scattered  lists  shewing  the  ])ay  of  the  various  classes  and 
grades,  and  gave  the  rate  of  annual  payment  to  allow  a  com- 
parison in  pounds  steiling  (for  it  declared  that  "  Rs.  10  = 
about  £1")  with  the  English  rate  of  income  ;  it  circulated  a  state- 
raent^which  shewed  the  pay  and  careers  of  members  of  the  Depart- 
ment who  had  joined  within  the  previous  few  years;  and  it 
offered  the  rank  on  appointment  of  one  grade  above  that  to 
which  Civil  Engineers  had  till  now  been  appointed,  with  a  pay, 
as  it  declared,  of  '•  about  £420  a  year."  The  public  schools  for  a 
few  years  respontled  to  the  call,  and  for  a  while  200  to  300  competi- 
tors to  enter  the  College  appeared  annually.  The  successful 
candidates  entered  Cooper's  Hill  full  of  hope  and  expectation, 
only  to  find  in  after  years  their  Indian  career  to  be  full  of  dis- 
appointment and  regret.  The  past  careers  of  Stanley  Engineers — 
which  were  insufficiently  alluring  to  the  profession  at  home  twenty 
years  ago,  even  when  the  rupee  was  worth  two  shillings — were 
held  up  to  induce  the  present  Cooper's  Hill  Engineers  to  come  out 
to  India. 

Senior  Cooper's  Hill  men  allege  that  a  further  table  was  given 
them  "  for  guidance  "  shewing  that  in  the  past,  jjromotions 
had  been  made  frum  grade  to  grade  at  about  2^  year  intervals, 
from  which  they  drew  the  inference  that  an  average  man  might 
expect  to  obtain  a  salary  of  about  £1,000  a  year  for  the  last  12 
years  of"  25  year  service,  supposing  liim  not  to  reach  the  Superin- 
tending Class — as  shewn  in  the  table  below. 

Prosi'KCts  of  the  Civil  Engineer. 

A. 

As  held  aiit  by  Government  of  India,  in   1870. 


GRADE. 

Years 
of 

age. 

Years 

of 
grade. 

Total  Salary 

in 

3  year  Periods. 

Assistant  Engineer,  2nd  grade   ... 

23 

3 

Rs. 
12,600 

Assistant  Engineer,  Ist  grade     ... 
Executive  Engineer,  4th  grade  .. 

26 

28 

2 

1 

[  17,400 

Executive  Engineer,  3rd  grade  ... 

29 

3 

23,400 

Executive  Engineer,  2nd  grade  ... 

32 

4 

"1  28,800 

Executive  Engineer,  1st  grade  ... 

36 

12 

j  32,400 

"^34,200 

34,200 

34,200 

34,200 

and  then  retire  on  a  ))ension  of  about  £400  a  jear,  taking  ten 
rupees  as  "about  equivalent  to  £1  " — which  with  average  savings 
from  the  above  pay  would  give  about  £600  a  year. 

Meanwhile,  pending  the  arrival  in  India  of  the  first  batch 
of  50  Civil  Engineers  from  Cooper's  Hill — an  event  which  could 
not  take  place  till  the  year  1874,  as  the  College  course  extended 
over  three  years — the  Indian  Government  was  in  the  greatest 
straits  in  the  matter  of  the  supply  of  European  Civil  Engineers 
for  the  Pu' lie  Works  Department.  The  supply  of  "Stanley 
Engineers"  had  practically  failed  altogether,  as  the  numbers  of 
qualified  candidates  in  the  years  1870  and  1871  were  quite  in- 
sufficient for  the  requirements  of  the  service.  At  its  wits'  end 
in  this  emergency,  and  actuated  by  one  of  those  spasmodic  bursts 
of  energy  that  periodically  characterise  its  adininistraion  in  the 
matter  of  ihe  development  of  public  works,  the  Government  of 
India  thereupon  engaged  in  India,  and  crowded  into  the  Depart- 
ment, within  a  short  space  of  time,  a  large  number  of  Engineers 
from  all  sources. 

It  was  not  long  before  the  earlier  arrivals  in  India  from 
Cooper's  Hill  discovered  that,  as  a  body,  they  would  suffer  from 
a  block  in  promotion  quite  unparalleled  in  the  history  of  the 
Department,  and  that  their  chances  of  ever  rising  into  the  higher 
posts  of    the  service   were  small   in  the  extreme.     Thus,  though 


the  (Jooper's  Hill  Engineer.s,  on  first  entering  the  service,  received 
higher  pay  than  the  Civil  Engineers  who  preceded  them,  they 
soon  found  that  in  reality  they  were  far  worse  off  than  any  other 
class  of  officers  in  the  service. 

Added  t'>  thi.s,  the  Cooper's  Hill  Engineers  .speedily  found 
out  that  they,  in  common  with  all  other  Civil  Engineers,  were 
subjected,  by  the  military  administrators  of  the  Department,  to 
the  same  grievances  as  had  formerly  caused  serious  and  general 
complaint  among  tlie  Civil  Engineers  of  the  Public  Works  Depart- 
ment. The  real  state  of  things  that  awaited  the  Cooper's  Hill 
Engineers  naturally  caused  the  keenest  and  bitterest  disappoint- 
ment among  them.  Utterly  disheai'tened  at  the  hopelessness 
of  their  prospects,  such  of  them  as  could  afford  to  begin  life  over 
again  resigned  the  service  at  an  early  period  of  their  career,  while 
those  who  remained  speedily  united  with  their  seniors  among  the 
Civil  Engineers  in  pressing  for  an  amelioration  of  their  grievances 
at  the  hands  of  Government. 

Veritas. 


CONDITIONS  AND  SPECIFICATIONS. 

Sir, — On  the  above  subject  there  are  very  few  works  to  guide 
the  Engineer,  although  the  drawing  up  of  the  same  is  a  most  im- 
portant ])art  of  his  professional  dutie.s.  It  is  seldom  you  see  a 
specification  through  which  the  proverbial  "  coach  and  four  "  might 
not  easily  be  walked  through,  and  I  have  noted  that  in  nearly 
every  ca.se  in  which  the  Engineer  and  Contractor  have  entered  a 
Court  of  Law  to  settle  disputed  points,  the  Contractor  has 
invariably  won  the  case.  Nor  is  this  to  be  wondered  at,  when  we 
recollect  that  hardly  5  per  cent,  of  the  Engineers  in  India  have 
practiseil  at  home,  where  of  necessity  the  Engineer  is  compelled 
to  pay  attention  to  this  most  important  subject. 

Of  course  in  India  for  the  ordinary  Mistri  Contractor  no 
such  things  as  specification  of  conditions  of  contract  are  required. 
But  there  is  ample  scope  here  for  a  class  of  contractors  such  as  one 
finds  in  England  and  who  would  take  over  all  ordinary  works, 
and  save  the  Engineer  a  great  deal  of  the  worry  and  bother  which 
are  now  part  of  his  calling,  besides,  in  a  great  measure,  abolish- 
ing that  curse  of  the  country — "  black  mail." 

That  rates  would  have  to  be  increased  no  one  will  denv,  but 
that  increase  would  be  more  than  met  by  the  decrease  in  the  cost 
of  supervision,  which  in  many  cases  is  as  high  as  30  per  cent. 

October  25,  1888.  G.  C. 


P.  W.  D.  UPPER  SUBORDINATE  PROMOTIONS. 

Sir, — I  need  hardly  say  that  it  would  have  given  me  no  little 
pleasure  to  have  answered  in  the  affirmative  your  query,  "  Is  this 
true  ?  "  in  regard  to  the  observation  of  a  contempcjrary  that  Sub- 
Engineers  rise  to  second  and  first  grades  after  fifteen  and  nineteen 
years.  Some  eight  or  ten  years  ago  the  stagnal^ion  in  promotion 
was  so  great  that  means  had  to  be  devised  to  remove  it,  the  con- 
sequence being  that  some  men  reached  the  higher  grades  within  a 
reasonable  time.  The  remedy,  however,  was  but  partial.  Look  at 
this  province  (N.-W.  l\  and  Oudh)  for  instance.  Several  in  the  lower 
grade  have  been  in  that  grade  for  seven  years  or  more,  and  assuming 
that  those  in  the  higher  grades  will  live  to  the  age  of  fifty-five,  an- 
other step  of  promotion  cannot  take  place  for  another  seven  years. 
Fourteen  years  without  a  step  of  promotion  is  a  lively  state  of 
things,  is  it  not  ?  There  is  still  a  livelier  prospect.  The  fifty  five 
years'  rule  may  or  may  not  be  enforced.  Indeed,  I  understand  we 
have  one  ancient  in  the  first  grade  already.  Well,  if  the  rule  be  not 
enforced  a  step  of  promotion  may  take  place  after  some  nineteen  or 
twenty  years  !  How  does  your  contemporary's  observatioi  tit  in 
with  these  facts  ?  Instead  of  reading  fifteen  and  nineteen  years, 
twenty-five  and  thirty-tive  would  be  nearer  the  mark. 

Are  these  men  deserving  of  more  consideration  ?  A  glance  at  the 
Civil  List  will  shew  that  most  of  them,  and  others  in  the  Supervisor 
grades,  are  holding  important  charges.  One  charge  cost  Govern- 
ment four  or  five  years  ago  Rs.  1,400  per  mensem,  it  now  is  being 
managed  for  less  than  one-thiid  of  that  sum.  As  late  as  last  year 
it  was  costing  Rs  1,100.  So  with  many  others  Some  of  the  charges 
may  not  be  administered  as  well  now  as  formerly,  but  I  think 
the  reverse  will  also  bear  examination  At  any  rate,  the  saving 
to  Government  is  very  consiilerable,  and  those  who  make  it  pos- 
sible do  not  ask  much,  when  they  ask  attention  to  the  state  of 
things  as  outlineil  above.  The  incremental  system,  as  adopted  in 
the  Customs  Department  and  in  the  Accounts  Branch  of  our  own 
department,  seems  to  be  the  only  remedy  possible. 

Sub-Engineer. 


IRRIGATION  IN  THE  PUNJAB, 
IIL 

Inundation    Canals. 

SiK, — I  beg  to  send  you  the  f  diowing  remarks  in  continuation  of 
those  already    published  on  the  subject   in  your  valuable  Journal. 

Upper  Sut/ej  Inundation  0«aaZ«. —These  c(jnsist  of  the  Kut- 
toru,  the  Khan  wall  and  Upper  Sohag  Canals,  and  take  out  from 
the  Sutlej,  nearly  oppo.site  Ferozepore.  The  principal  of  the  series 
are  the  Khanwali  and  Upper  Sohag.  The  Kuttoru  is  almost  a  new 
canal,  having  been  constructed   by  the   British  Government,   and 
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wa  iuitiateU  by  the  latd  Ci>U)uel  J.  C.  Amlerson,  u.e.  (Madras 
Corps),  who  was  the  first  Superinteudent  of  Inuiulatiou  Canals  in 
the  Pun  Ub  after  aunexatiou 

Tlur*  is  or  sIionKl  be,  in  the  Punjab  Secretariat  Irrigation 
Bmnch,  a  magnificent  project  for  a  weir  across  the  Sutlej  at 
Hnrraku,  fn.ni  3  to  5  miles  long,  the  ct)st  of  which  was  so  great 
•a  til  have  been  oousidertsd  prohibit«>ry  in  those  old  conservative 
d^va. 

Iriie  volume  of  the  Sutlej  is  now,  however,  so  consideiubly  di  ni- 
niahetl  by  the  Sirhind  Ciinal,  that  this  splendid  project  might 
af{aiu  be  taken  up  and  the  worK  (which  would  no.v  prol>ably  not 
b«  over  one  half  the  original  length)  Ciirrie<l  out  and  thus  convert 
the  Upper  Sutlej  sysU'iu  of  Inundation  Cinala  into  a  luagniticent 
ayateui  of  perennial  oiinals.  It  is  hoped  this  >  iew  of  this  most 
inporuuit  work  may  be  adopted  by  the  present  Lieut<?iiaiit- 
Ciuveruor   aiid  Chief  Engineer 

The  KutUiru  Canal  might,  by  this  means,  be  easily  and  profat- 
«bly  extended  to  Montgomery,  and  unite  with  the  Bari  Doab 
aystom,  and  thus  irrigate   the  wliole  of  the   Bari  Uoib. 

The  Cipital  expenditure  oil   the  Upper  Sutlej    Canals  amounted 
at  the  close  of  the  year  18S6-!*7   to  lU  5,77,261,  there  liaving  been 
no   expenditure  from  Capital  during  the  year. 
The  Working  expenses  were  ...  ...  •••   Hs.   1,50,483 

The  earnings  aniuuutttil  to     ...  ■•.  ••■     d     1,31,127 


Being  a  loss  of  3  35  per  ceut     ..  ...  ...  Rs.     19,356 

Whereas,  there  was  a  i)roflt  of  2-36  in  the  previous  year.  The 
loss  is  entirely  due  to  the  rather  heavy  expenditure  on  works, 
during  the  year  which  has  all  been  charged  to  revenue,  whereas 
Bb.  4,991  expended  on  extensions  and  improvements  was  fairly 
chargeable  to  Capital.  Maintenance  and  repair  cost  Rs.  80,759, 
being  nearly  double  the  amount  of  the  previous  year.  Good  work, 
however,  was  done  for  this  expenditure  ;  a  new  cut  for  increasing 
the  supply  for  the  Khanwah  Canal,  improving  and  widening  the 
upper  portion  of  the  Sohag  Canal,  extensive  repairs  to  the  Raj- 
buhas  of  the  Kuttoru  Canal. 

As  the  can.%ls  are  in  operation  from  April  to  September,  the 
duty  per  cubic  foot  of  water  is  in  consequence  low,  having  been 
only  87  acres  in  1883-84,  the  highest  in  five  years. 

The  proportion  of  "  Flow  '  to  "Lift "  is  very  favorable  on  these 
canal-s  having  been,  .luring  1882-83,  "  Flow"  94  00,  "  Lift"  600, 
and  during  1886-87  "  Flow  "  89-8,  "  Lift "  102. 

The  estimated  value  of  the  crops  irrigated  during  tlie  year  by 
these  canals  was  Rs.  26,09,626  against  Rs.  16,17,263  in  the  previ- 
ous year.  There  is,  therefore,  a  steady  development  of  irrigation 
on  these  canals,  wliich  would  be  enormously  increased  by  the 
construction  of  the  weirat  Hurruku,  as  previously  noticed.  Possibly, 
a  more  siiitalile  site  for  the  weir  would  now  be  below  the  he;v\ 
of  the  Lower  .Sohag  Canal,  and  thus  head  up  the  water  for 
the  entire  system  of  the  Upper  Sutlej  Canals,  including  the 
Lower  Sohag.  All  these  canals  take  out  from  the  right  bank 
of  the  Sutlej.  There  is  also  a  series  of  canals  taking  out  from  the 
left  bank  in  the  FerozejOTre  District  wliich  would  also  benefit  by 
the  construction  of  the  weir  below  the  Lower  Sohag  ;  whereas,  if 
constnicte<l  at  Hurruku  the  supply  for  the  Lower  Sohag  and 
Ferozepore  Canals  would  be  cut  off,  a  result  to  be  avoided. 

Lower  Sutlej  and  Chenab  Inundation  Canal  System. — This 
lystem  comprises  19  canals,  taking  out  from  the  right  bank  of  the 
Sutlej,  and  12  taking  out  from  the  left  bank  of  the  Chenab,  near  its 
confluence  with  the  Sutlej,  and  irrigate  for  six  months  in  the  year 
(April  to  September)  the  lower  p'Ttion  of  the  Bari  Doab  ;  the  old 
bed  of  the  Beeas  preventing  the  complete  union  of  these  canals. 
There  was  a  project  contemplated  in  1870  for  utilizing  this  old  lied 
of  the  Beeas  for  the  extension  of  the  Bari  Doab  Canal,  but  this 
apijarently  has  fallen  through.  Possibly,  a  canal  carried  down 
this  old  channel  would  be  too  low  for  any  but   "  Lift  "    irrigation. 

There  was  no  Capital  expenditure  on  the  Lower  Sutlej  and 
Chenab  Canals  during  the  year,  and  the  total  amount  of  capital 
expended  on  these  canals  to  the  close  of  1886-87  was  only 
Es.  1,10,102,  while  the  earuingg  amounted  to  ...  Rs.  6,08,388 

"Die  working  expenses  being  ..  ...     „     3,92,871 

Leaving  a  profit  of  195  74     ...  ...  ...     „     2,16,517 

The  profitM  on  these  canals  during  the  four  preceding  years  has 
been  20874,  199-45,  1.59-20  and  145-37  percent,  on  the  Capital 
exjjenditure.  These  high  returns  are  due  t.o  the  fact  that  these 
are  all  old  native  canals  on  which  the  British  Government  has 
expende<l  apparently  only  Rs.  1,10,102  since  the  annexation  of  the 
Province  in  April  1849,  just  38  years  ago. 

Tlnre  is  an  iinrightemis  fuml  on  these  canals  called  the  ''  Zarnaga 
fund  "  which  falls  entirely  on  the  poorest  cultivator.  The  sy.stem 
i*  this  ;  no  water  rate  is  charged  for  irrigation,  but  instead,  every 
village  irrigating  from  the  canals  is  assessed  in  a  certain  number 
of  able-bodied  ci.Kjlies  for  silt  clearance  of  the  caiiali  yearly,  a 
naml>er  of  tem|)orary  moonshees  are  employed  to  keep  an  account 
of  the  oolicH  so  furnished  by  the  villages.  An  influential  and 
fairly  rich  villager  fiays  one  of  these  vultures  some  Rs.  .'j,10  or  even 
Bs.  20,  and  is  let  off  with  4  or  5  coolies  insteati  of  10,  15  or  20,  and 
the  poor  cultivat<jr  who  cannot  aff^nl  to  pay  "  black  mail  "  to  the 
inoonf<hee  has  the  big  man's  absentee  coolies  written  against  him, 
for  every  one  of  which  he  is  fined  8  anna«  per  day,  although  the 
market    value  of  the  coolie's  work  is  just  lialf  of  this,  or  4  annas 


per  day.  Thus  this  iniquitous  "  Zarnaga,  "  or  absentee  fund,  accumu- 
lates year  bv  year.  This  system  should,  therefore,  be  altogether 
aboli.shed  at  the  next  settlement  of  the  district.  This  system 
was  handed  over  by  Moolraj,  to  him  by  his  father,  under  whose 
administration  of  the  district  it  is  understood  the  canals  were 
constructed. 

There  is  certain  to  be  opposition,  by  the  very  men  chiefly  affect- 
ed, to  the  abolition  of  this  most  iniquitous  tax.  Nevertheless,  abo- 
lislied  it  should  be,  and  thusa^reat  blot  in  our  otherwise  just  and 
leni.-nt  a<lmiiiistration  wiped  out.  The  writer  kuows  t  le  dis- 
trict well,  and  has  the  above  facts  from  the  cultivators  theraielves. 

The  last  settlement  was  effected  about  1876,  and  is  for  a  period 
of  30  ye;irs  Omsequently,  there  is  still  a  period  of  18  years  of  the 
present  settlement  to  run,  thus  affording  ample  time  to  fully 
discuss  and  explain  the  ciise  to  the  cultivattus.  This  must  be 
accomplished  by  the  Deputy  Commissioner  on  his  colfl  weather 
tour  in  the  district,  whose  communications  should  be  wiih  the 
poorest  cultivators  direct,  and  not  through  the  medium  of  the 
tabsildars  and  iheir  subordinates. 

The  amounts  standing  at  the  credit  of  these  canals  is  not  stated, 
but  195-74  per  centum  on  the  jjaltry  expenditure  of  Rs  1,10,102 
indicates  a  very  large  sum,  which  surely  might  be  very  fitly 
expended  on  "  Improvements  and  Extensions"  for  which  very 
careful  and  elaborate  surveys  were  made  about  1876  by  Mr.  H. 
G.  Haiiiia,  but  nothing  further  appears  to  have  been  done  in  this 
direction,  and  but  for  (ieneral  Brownlow,  u  K.,  having  been 
.Suiierintendent  of  this  Circle,  about  the  time  these  surveys  were 
initiated,  [ji-obably  nothing  whatever  would  have  been  done  in 
the  matter.  Tlie  present  Superintending  Engineer  of  the  Derajat 
Circle,  it  is  believed,  has  outlived  his  usefulness  (if  indeed  he  ever 
possessed  any)  and  the  permanent  Superintendent  of  the  Sirhind 
Canal,  or  the  Superintending  Engineer  of  the  Bari  Doab  Circle 
would  be  much  abler  and  altogether  litter  men  for  the 
Derajat  Circle,  than  the  present  ineurabeut,  whose  .service  for  a 
full  |)ension  is,  or  almost  is,  complete.  In  facts  the  very  best  men 
of  the  Departments,  Administrative  and  Executive,  should  be 
appointed  to  the  "Inundation  Canals"  instead  of  the  present 
system  of  transferring  the  seniors  of  the  Department  just  to 
put  in  their  time  for  pensions  in  easy  billets.  General  Brownlow, 
had  he  remained  a  short  time  longer,  would  have  changed  the 
whole  obsolete  system,  and  as  the  present  Chief  Engineer  is  both 
young  and  active,  he  could  not  possibly  spend  his  cold  weather 
tour  to  more  advantage  than  in  a  close  inspection  of  the  Punjab 
"Inundation  Canals,"  and  thus  see  and  judge  for  himself  thi' 
capabilities  of  these  canals  and  their  susceptibility  of  improvement 
and  extension. 

The  estimated  value  of  the  crops  irrigated  bv  these  canals 
amounted  to  Rs  80,32,618  against  Rs.  7482,409  in  the  year 
pi  evious. 

Loioer  Sohag  and  Para  Canal. — This  canal  has  always  been 
previou.sly  included  in  the  Upper  Sutlej  system  of  Inundation 
Canals,  but  has  recently  been  sci)arated  therefrom. 

The  Capital  expenditure  on  this  canal  at  the  close   of  1886-87 
Amounted  to  ...  ...  ...    Rs.  5,59,7.54 

The  earnings  to        ...  ...  ...      „      18,782 

The  working  expenses  to  ...  ...      „      13,008 


Leaving  a  profit  of  ...  ...  ...    Rs.       5,774 

Being  1-03  per  cent,  on  the  Capital  expenditure. 

A  number  of  colonists  have  settled  down  on  this  canal, 
whose  demands  for  irrigation  will  rapidly  develope  this  new 
canal. 

The  proportion  of  "  Lift"  to  "  Flow"  irrigation  is  very  high, 
so  far,  on  this  canal,  having  been  "Flow"  78-30,  "Lift"  2r70. 
There  is  evidently  room  for  considerable  improvement  in  this  direc- 
tion, which  it  is  hoped  may  be  effected  as  irrigation  inereasea,  and 
thebfiierits  of  "  Flow"  irrigation  thoroughly  appreciated. 

The  estimated  value  of  the  crops  raised  by  irrigation  from  this 
canal,  wereRs  4,54,217  against  its.  2,83,813,  in  the  previous  year, 
which  conclusively  proves  that  the  canal  is  appreciated  by  the 
cultivators 

Indxis  Inundation  Canals. — These  consist  of  great  number  of 
canals  taking  out  from  the  right  bank  of  the  IikIus  on  the  very 
border  of  the  Dehra  Ismail  Klian  District,  and  extending  as 
far  down  as  Mithenkote,  the  confluence  of  the  historical  five 
rivers  of  the  Punjab 

The  Capital  expenditure  on  these  canals  at  the  close   of  1886-87 
Amounted  to  ...  ...  Rs.    7,09  983 

The  working  expenses  to  ...  ...     „     2,49,040 

And  the  earnings  to  ...  ...     „     2,43,001 

Being  a  lo.ss  of  085  ...  ...  Rs.        6,039 

The  proportion  of  "  Lift  "  to  "  Flow  "  is  rather  low  on  these 
canals  during  the  year,  having  been  "Flow"  8.S-27,  "Lift"  11-73. 
The  area  irrigated  by  the  canals  was  178,671  acres,  and  the 
estimated  value  of  the  produce  raised  was  Rs.  46,76,245  against 
Rs,  52,04,923  in  the  year  previous. 

E.  B. 
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IRON  TRADE  PROSPECTS. 

Sir,— From  tlie  Journal  of  the  Royal  Statistical  Society  for 
March  1888  I  gather  that,  at  the  beginning  of  the  year,  a  great 
stimulus  was  given  to  English  iron  and  .steel  markets,  in  con- 
sequence oi  large  orders  from  the  United  States,  where  capacity 
for  production  failed  to  meet  the  needs  of  the  country.  It 
is  too  soon  yet  to  prophe.sy  failure  to  the  predominance  of  United 
States  markets.  But  the  time  is  coming,  the  times  are  working 
up  to  it.  No  country's  resources— not  even  the  most  typically 
golden  colored  of  Golcondas  could  prevail  against  such  reckless 
suicidal  improvidence  as  is  apparent  to  any  one,  havina;  eyes  to  see, 
in  the  inner  workiug  of  affairs  in  the  United  States  Government. 
A  few  years  ago  Colonel  Fiske  made  a  shining  hotel  fight 
again-it  tin  incial  difficulties,  and  he  was  a  type  and  examplar  of 
his  countrymen  s  day  and  generation,  and  will  continue  to  be, 
probably,  till  the  moon  takes  a  new  cyclical  turn. 

Peridin  J  whatever  cataclysm  is  impendent,  could  not  English 
iron  and  steel  wiu-kraen  transfer  predominance  in  their  special 
trades  from  the  States  to  England.  Could  not  Indian  workmen 
cut  both  out,  and  by  dint  of  cheap  working,  accuracy  of 
detail,  careful  finish,  and  so  forth  get  a  hold  on  the  market, 
leading  up  to  something  like  an  English  monopoly  ?  The  affair, 
of  course,  could  not  be  arranged  in  a  day,  or  a  week— a  year  even. 
But,  it  might  nevertheless  be  worth  while  to  begin  thinking  about 
it. 

It  pleases  one  to  find  energetic  protest  entered  in  this 
writing  against  the  wholesale  mania  of  the  commercial  world  of 
late  years  for  joint  stock  companies.  Their  ad  vantages —on 
paper— are  so  sedulously  set  forth,  in  every  jjaper  printed  in  the 
country,  that  any  attempt  at  recapitulation  of  the  subject  would 
needs  prove  offensive.  Reference  to  it  is,  however,  necessary  in 
connection  with  the  matter  I  am  presently  engaged  with.  In 
that  connection  the  following  extract  is  valuable  : — 

"Both  as  regards  the  past  year  and  with  respect  to  the  future, 
account  will  have  to  be  taken  of  the  change  which  has  taken  place 
in  the  manner  of  conducting  business.  The  old  form  of  personal 
contact  between  trader  and  their  employes  and  customers  is  fast 
disappearing,  and  in  place  of  it  we  have  the  impersonal  form  of 
limited  liability  companies  to  deal  with.  Much  mischief  has  arisen, 
and  will  probably  continue  to  be  experienced  from  this  change. 
When  a  trader  embarks  his  own  resources,  and  finds  that  in  place 
of  making  a  profit  he  is  losing  money,  he  curtails  his  commit- 
ments ;  but  when  a  limited-liability  company  is  in  a  similar 
position,  it  as  often  as  not  extends  its  works  with  borrowed  capital, 
and  endeavours  by  increased  production  to  overcome  the  effect  of 
smaller  percentage  profits,  if,  indeed,  it  does  not  actually  continue 
to  carry  on  increased  production  at  a  lo.ss,  under  the  impression 
that  it  will  be  able  to  crush  out  the  competition  of  other  joint 
stock  companies  and  private  producers  having  smaller  resources  to 
work  with.  Such  a  change  in  the  condition  of  doing  business 
may,  unless  a  check  is  imposed  on  indiscriminate  company  promo- 
tion, work  mischief,  and  be  aggravated  by  the  circumstance  of 
large  capital  being  created  with  a  fixed  yearly  charge  irrespective 
of  whether  the  company  makes  a  profit  or  not." 

The  substitution  of  telephones  for  telegraphs  on  Railway  lines 
and  elsewhere  in  America  is  held  to  have  resulted  equally  in 
increase  of  efficiency  and  economy. 

Fair  Tradb. 


JtteViirji  <^attas. 


Akt-Manufactures  of  India,  specially  compiled  for  the 
Glasgow  International  Exhibition,  1888.  By  T.  N. 
Mukharji,  F.L.S ,     Indian  Museum,    Calcutta. 

Tins  Catalogue,  or  Guide-book,  or  whatever  it  ought  to  be  called, 
represents  a  great  deal  of  painstaking  and  intelligent  researcli  on 
a  great  many  interesting  subjects — history,  ethnology,  archteology, 
folklore,  etc.,  arising  out  of,  dovetailing  into,  the  matter  of  India's 
Art-Manufactures— a  matter  we  are  glad  to  find  specially  to  the 
fore  just  now.  With  reference  to  pictorial  art  our  author  thinks 
that  perhaps — thanks  to  the  good  work  done  by  Government  Schools 
of  Art — we  are  on  the  eve  of  a  renaissance  of  painting,  of  the  Ajanta 
cave-temple  type.  God  forbid !  Indian  art  students  should 
learn  to  draw  before  they  essay  ambitious  paintings.  There  is 
quite  enough  high  falutin  knocking  about  as  it  is — in  Art  as  in 
College  degrees.  What  the  country  wants,  what  it  is  urgently 
in  need  of  is  practicality.  Apropos,  porcelain  Hindoo  gods  are 
now  being  imported  from  England. 

Manufactures  in  metal,  in  brass  especially,  are  the  most  im- 
portant of    Indian   art    wares.      Cooking   and   other   household 


utensils  are,  to  a  great  extent,  made  of  brass.  Brass  is  difficult  to 
keep  clean  and  sheeny  however,  and  so  it  happens  that  kdnsd,  or 
pkid,  a  form  of  bell-metal  composed  of  four  parts  of  copper  to 
one  of  tin  is  much  in  favor  ;  extensively  used  in  the  manufacture 
of  plates,  cups,  and  drinking  glasses.  Indian  goldsmiths  espe- 
cially excel  in  the  manufacture  of  gold  and  silver  filagree  work. 
The  Maharajah  of  Jeypore  has  in  his  employ  an  artisan  from 
Ulwar  named  Nand  Kishore,  who  received  his  education  at  the 
Government  Engineering  College  at  Roorkee.  He  has  introduced 
in  the  working  of  gold  and  silver  plate  a  new  style  of  surface 
decoration,  viz.,  of  engi-aving  figures  on  the  plate  in  such  a  way  as 
to  imitate  in  metal  the  clothing  of  human  beings,  the  natural 
fur  of  animals,  the  feathers  of  birds,  and  so  forth.  Given 
adequate  incentives,  and  even  the  phlegmatic  Hindoo  is 
not  uninventive — especially  when  he  has  been  educated 
at  Roorkee.  The  Burmese  silver  work,  so  well  thought  of  by  con- 
noisseurs is  being  improved  under  the  guidance  of  Europeans,  who 
are  careful,  we  rejoice  to  hear,  to  preserve  the  national  charac- 
teristics. 

Burmese  niello  work  is  famous.  Damascened  or  hoftgatri 
work  flourishes  at  Gujrat  and  Kotli  Loharan  near  Sealkote.  It 
is  also  practised  at  Lahore,  Jeypore,  Karauli,  Ulwar,  Datia,  Ac. 

With  the  extension  of  Railways,  and  facilities  for  inter-com- 
munication, English  wares  are  pushing  many  native  manufactures 
beyond  the  range  of  profitable  production — e.  g ,  cutlery,  brass- 
ware,  earthenware,  Brummagem  jewellery,  patent  leather  shoes, 
silk  and  cotton  fabrics.  With  reference  to  the  latter  Mr.  Muk- 
harji  writes  : — •"  The  wonder  is  that  cotton  fabrics  can  still  be 
manufactured  with  the  old  primitive  loom  all  over  the  country. 
In  one  sense  it  is  a  misfortune  that  it  should  be  so,  for  it  shews 
the  low  value  of  human  labor  in  India.  Machinery,  with  all 
its  modern  improvements,  seems  to  contend  in  vain  with  a  mori- 
bund industry  that  must  linger  on  as  long  as  the  worker  in  it  has 
nothing  better  to  do  than  to  produce  from  it  fourpence  a  day  as 
the  joint  earnings  of  himself,  his  wife,  a  boy,  and  a  girl. 
Those  that  wield  the  machinery  should  lay  their  heads  together, 
and  devise  means  to  teach  the  people  how  better  to  employ  their 
hands  in  other  crafts."  Side  winds  in  favor  of  technical 
education  in  India  are  constantly  springing  up.  It  is  said  that 
two  hundred  years  ago  a  piece  of  Dacca  muslin,  fifteen  yards  long 
by  one  yard  wide,  could  be  manufactured  so  fine  as  to  weigh  only 
900  grains. 

It  is  safe  to  say  a  good  many  things  about  200  years  ago  espe- 
cially in  India.  But  there  can  be  no  doubt  about  the  falling  off  in 
Dacca  muslins. 

Only — was  it  worth  while,  would  it  be  worth  while  now,  to  pay 
£40  for  fifteen  yards  of  gossamer  ?  That  was  the  price  charged 
for  fairylike  texture.  Muslins  of  more  useful  quality  are  still 
manufactured  at  Jahanabad,  Lucknow,  Benares,  Rampore,  and  all 
over  the  Eastern  Districts  of  Bengal.  Cotton  cloths  of  different 
kinds  are  wo\  lu  at  .Moradabad,  Pratabgarh,  Cawnpore,  Lalitpur, 
in  the  Azimgarh  and  Meerut  districts,  &c.  Agra  turns  out  large 
qiMntities  of  check  and  striped  cotton  cloths.  The  wage  earned 
by  a  workman  is— 'about  two  annas  a  day."  And  yet  the  aver- 
age profit  is  only  some  3  per  cent.  In  Assam  even  (where 
spinning  and  weaving  are  done  at  home)  English  yam 
is  rapidly  taking  the  place  of  home-spun  thread,  except 
when  coarse  and  particularly  durable  cloths  are  required. 
Specious  flimsiness  appears  to  be  the  rock  Manchester  is  likely 
to  split  upon,  unless  mill  owners  there  take  warning  in  time. 

For  clothing  material  cotton  stuffs  are  greatly  preferred  lo  wool- 
len stuffs  by  the  people  of  India,  even  in  cold  weather.  Coats 
padded  with  cotton  wool  are  worn  by  the  well-to-do  at  that  season. 
The  climate  is  opposed  to  the  good  preservation  of  woollen  stuffs  ; 
and  "  in  the  opinion  of  the  people  no  amount  of  thick  wool  can  be 
as  warm  as  quilted  cotton." 

Mr.  Mukharji's  book  contains  chapters  on  dyeing  on   embroid- 
eiy,  and  on  carpets. 
A  capital  book,  and  worthy  of  commendation. 
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p.  W.  D.  OFFICE,  BOMBAY. 

The  drawing  which  we  now  give  i\s  the  first  of  a  series  of 
iUustrations  of  the  public  buildings  in  Bombay  represents  a 
verj-  handsome  Venetian  Gothic  building,  having  for  a  site 
the  southern  side  of  the  continuation  of  Church  Gate 
Street  opposite  the  Post  Office,  facing  north,  extending  from 
the  Esplanade  Main  Road  to  the  Wellington  Road,  and  at 
right  angles  to  the  frontage  formed  by  the  Secretariat, 
University  Buildings   and    High    Court. 

This  building  was  erected  from  designs  by  Colonel  H.  St. 
Clair  Wilkins,  R.E.,  A.-D.-C.  to  the  Queen,  and  sanctioned 
by  the  Government  of  India,  on  the  4th  May  1869,  the 
work  being  commenced  on  the  21st  May  of  the  same 
year,  and  completed  on  the  1st  April  1872.  The  work 
was  carried  out  under  the  immediate  orders  of  Lieu- 
tenant-Colonel J.  A.  Fuller,  r.e.,  from  May  1869  to  May 
1871,  Mr.  J.  H.  E.  Hart,  M.  Inst.  C.  E.,  from  May 
1871  to  April  1872,  Mr.  Wasudew  Bapujee  Kanitkar, 
being  Assistant  Engineer  in  charge. 

The  building  Is  288J  feet  in  length,  50^  feet  in 
breadth  and  consists  of  a  basement,  two  storeys  over 
all,  and  a  third  storey  over  the  centre  portion  form- 
ing a  handsome  and  commanding  architectural  feature. 
The  height  to  the  eaves  generally  is  54  feet,  and 
in  the  centre  82  feet,  the  highest  point  of  the  roof 
being  116  feet.  The  building  contains  916700  cubic 
feet,  audit  is  faced  with  hammer-dressed  coursed  blue 
basalt  rubble  in  courses  not  deeper  than  5  inches  with 
bands  in  Cooria  rubble ;  the  dressings  of  Porebunder 
stone  ;  with  red  and  blue  basalt  alternating  with  Pore- 
bunder stone,  in  the  arches.  The  distribution  of  rooms 
is  as  follows  : — 

Ground  Floor. 

No.  1.  Superintending  Engineering  at  the  Presidency. 

No.  2.  Architectural  Executive  Engineer  and  Surveyor. 

No.  3.  Executive  Engineer  at  the  Presidency. 

FiR-ST  Floor. 
No.  1.  Ekaminerof  P.  W.  Accounts. 

Second  Floor. 
No.  1.  Secretary-  to   Government,    Public   Works    and 

Railway  Departments. 
No.  2.  Consulting  Engineer  for  Railways. 
No.  3.  Examiner  of  Railway  Accounts. 


The  actual  cost  was  Rs.  4,14,484. 


Xenophon. 


A  FEW  years 
rather  loosely. 


BICYCLE  RUNNING. 
By  a.  Ewbank. 

VL 

ago  mechanicians  used  the  word  strains 


Sometimes  the  word  meant  distortions 
of  figure  and  sometimes  the  forces  that  produced  these 
distortions.  In  late  years  careful  writers  speak  of  strains 
for  distortions  of  figures  or  any  alteration  of  size  or 
shape  while  the  accompanying  forces  are  always  called 
stresses. 

Thus  we  have  learned  that  if  a  bicyclist  applies,  or 
attempts  to  apply,  a  )8-rotation  he  causes  stresses  through 
the  connections.  These  stresses,  together  with  the 
additional  ground  friction  on  the  hind  wheel,  will  account 
for  any  reactive  movement  which  the  bicyclist  uninten- 
tionally causes  in  the  bicycle  minui  its  front  wheel.  The 
stresses  must  be  there,  but  the  ground  frictions  may 
prevent  any  new  movement. 

To  illustrate  this  point  let 
suspended  bicycle  with  its  rider, 
whole  mass.  Let  the  cords  be 
points  A,  B — say  in   the  same 

A  H  and  B  K.  Let  G  lie  midway  between  them.  Then 
these  cords  have  e(4ual  tensions.  The  bicycle  piv,8  rider 
rnay  be  replaced  by  a  unifcjrm  metal  body  A  B  as  long  as 
the  rider  is  passive.  If  the  rider  is  active  and  tries  a  /8- 
twist  it  is  as  if  one  part  uf  A  B  acted  on  another  part. 


us  return  to  the  cord 
Let  G  be  the  C  G  of  the 
fixed  to  the  bicycle  at 
level.     Let  the  cords  be 


Let  the  rider  give  a  (8-twist.     Then  the  actions  and 
reactions    called     into   play   being   equal   and  opposite 
cannot  in   any  way  move  G.     If  wc  look  at  the  cords  we 
see  that  they  are  no  longer  parallel.     Let  their  tensions  be 
T  and  T  when   the  rider  by  forcibly  causing  a  twist  has 
somewhat  raised  himself  temporarily.  One  T  is  equivalent 
to  a  vertical  force  V  and  a  horizontal  force  R.  The  other  T 
gives    the    same    vertical    force  V,  but  a  horizontal  force 
exactly  opposite  to  R.    It  is  these  vertical  forces  V,  V  that 
are    responsible   for   the   lift   of  G.     Let  W   be  the  total 
weight  of  rider  and  machine.     Thus  2  V  was  momentari- 
ly greater  than   W  while  the  /3-twist  was  being  effected. 
There  being  no  resultant    horizontal   force  G   had  no 
horizontal   displacement.     The  /3-t.vist  moves  the    front 
wheel  about  a  vertical  axis  through  its  centre.     This  has 
no   tendency   to   move   its  C    G.     And    the  C  G  of  the 
whole  has  not  moved.     Therefore  the  C  G  of  the  rest  of 
the  mass — viz.  rider  pluf^  bicycle  minus  front  wheel — has 
no  tendency  to  move.     If  then  this  remaining  mass  moves 
at   all  it  must   rotate   about   an  axis   through    its   own 
centre  of  gi-avit}-.     This   reasoning  deals   only  with   the 
horizontal    movements.      The    vertical   lift   is   not   here 
considered. 

Similarly,  let  a  bicyclist  with  his  bicycle  running  up- 
right endeavour  to  give  a  j8-twist.  This  does  not  shift 
the  C  G  of  the  front  wheel  either  right  or  left  of  the  track. 
The  C  G  of  the  whole  mass  cannot  be  moved  by  the  mere 
actions  plus  reactions  involved  in  effecting  the  twist. 
Therefore,  the  reactions  considered  by  themselves  have 
no  tendency  to  shift  the  C  G  of  the  total  mass  minus  the 
front  wheel  mass.  Therefore,  this  remaining  mass  tends  to 
rotate  about  a  vertical  axis  through  its  own  C  G.  Such 
a  motion  would  carry  the  hind  wheel  sideways  out  of  its 
momentary  track.  The  resistance  of  the  ground  to  such 
a  broadside  movement  may  be  great.  The  hind  wheel 
therefore  may  not  take  this  broadside  movement.  The 
opposite  ground  force  being  an  external  force  is  a  force  on 
the  whole  machine  pins  its  rider.  If  the  /3-twist  was  clock- 
wise the  hind  wheel  was  endeavouring  to  deflect  to  the 
right  by  having  a  rotation  coiniter-clockwise  about  a  point 
in  front  of  it.  The  frictional  resistance  is  therefore  left- 
wards. If  the  bicycle  is  rtmniiig  due  west  this  frictional 
force  is  southwards.  There  are  also  the  new  frictions  at 
the  base  of  tiie  front  wheel,  and  due  to  the  real  or  attempt- 
ed 13.  We  may  onsider  them  to  amount  to  a  counter- 
clockwise couple.  It  will  be  remembered  that  the  bicycle 
wa-s  upright.  These  forces  on  the  front  wheel  therefore  tend 
to  cause  no  linear  velocity  in  the  C  G  of  the  whole  mass. 
Thus  the  frictional  force  at  the  hind  wheel  is  the  only 
external  force — as  conti-astcd  with  a  couple  -  to  consider. 
The  force  on  the  hind  wheel  lasts  as  long  as  the  hind 
wheel  tries  to  move  broadside  on  to  the  right  or  the  north. 
If  the  hind  wheel  began  to  shift  to  the  south,  the  fric- 
tion would  immediately  change  in  direction.  We  see, 
therefore,  that  if  a  bicyclist  gives  a  clockwise  ^-twist  he 
causes  stresses  throughout  the  machine,  and  also  that  a 
ground  friction  on  the  hind  wheel  may  be  acting  side- 
ways though  the  hind  wheel  keeps  its  track.  The 
bicyclist  travelling  westwards,  and  attempting  a  clockwise 
j8-rotation,  this  frictional  force  F,  acts  towards  the  .south. 
Let  a  wheel  or  bicycle  be  placed,  at  rest  and  at  a  slope  Q 
on  a  level  smooth  plane.  The  C  G  tends  to  descend  verti- 
cally— the  wheel  or  wheels  slipping.  If  the  ground  is  rough, 
the  slipping  is  prevented,  and  hence  a  new  force  F^  acts 
towards  the  south  if  the  bicycle  was  dire  ted  towards 
the  west.  Now  suppose  that  a  bicyclist,  who  is  travel- 
ling at  a  left  slope  towards  the  west,  suddenly  puts 
the  drag  on.  The  machine  has  a  certain  tendency  to  fall. 
Hence  a  fricti  ii  F„  acts  towards  the  south  independent 
of  the  drag  friction  which  acts  east.  Again  the  bicycle,  as 
a  whole,  when  travelling,  is  bearing  constantly  towards  the 
left.  The  only  force  which  can  produce  this  must  be  such 
a  force  as  F„.  Hence  if  the  bicyclist  suddenly  attempts 
a  clockwise  |8-rotatioii  we  have  a  certain  force  F,  +  F.j 
directed  southwards  besides  any  frictions  along  the  track. 
It  may  sometimes  happen  that — the  ground  being 
changed    every  moment — the    wheels   run    into   ground 
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that  cannot  provide  F^+F^,  or  perhaps  even  F,  alone. 
In  such  a  case  the  hind  wheel  may  slip.  Such  slippings, 
in  fact,  do  occasionally  occur  when  the  bicycle  is  on  a  slope, 
and  consequently  on  a  curving  track. 

We   may  now   take  up   the  consideration  of  what   we 
called  the  "  simplest "  solution.     We  have  to  lift  the  front 
wheel  sufficiently  to  have  all  its  mass  above  ground. 
Fig.  6. 


In  fig.  6  the  reader  may  be  supposed  to  be  standing 
on  the  line  D  F  produced.  He  is  behind  a  bicycle  whose 
front  wheel  centre  is  C  and  hind  wheel  centre  O.  The 
bicycle  is  heeled  over  in  the  plane  L  F  M  Z,  and  G  F  M 
E  is  the  horizontal  ground.  The  front  wheel  has  had  a 
/3-rotation,  and  thus  the  momentary  front  wheel  track  is 
changed  from  K  M  to  K  M^  as  was  the  case  in  fig.  5. 
The  angle  M  K  M^  which  in  fig.  5  was  equal  to  E  C  Q, 
we  denote  by  the  Greek  letter  o-.  This  letter  carelessly 
written  is  apt  to  be  mistaken  for  the  figure  6. 

Fig 


o. 


stand  with  his  feet  at  0  and  his  body  along  0  I.  Then 
the  necessary  rotation  to  lift  the  front  wheel  will,  to  him, 
be  counter-clockwise. 

We  shall  call  this  a  ^-rotation.  If  we  ever  have 
occasion  to  consider  a  clockwise  rotation  about  O  I,  we 
can  give  0  a  negative  sign.  Similarly  if  a  bicyclist  turns 
his  handle  in  the  opposite  way  to  that  which  we  have  as- 
sumed we  can  consider  j8  negative. 

Now  a  rotation  A  if  applied  to  the  front  wheel  m  the 
plane  C  K  M  will  keep  the  wheel  in  this  plane.  But  the 
d-rotation  applied  to  the  real  wheel,  which  is  in  the  plane 
C  K  Ml,  will  cause  the  wheel  plane  to  take  a  third  position. 
This  third  position  involves  a  third  momentary  track  line. 
We  have  to  investigate  expressions  for  the  final  inclination 
of  the  wheel  plane  and  for  the  final  momentary  track. 

In  ^g.  5  we  had  a  rough  perspective  representation  of 
certain  planes.  In  fig.  7  we  adopt  a  different  presenta- 
tion of  the  planes. 

Fig.  7. 


The  front  wheel  by  changing  its  plane  from  CKM  to  C  K 
M 1  buries  its  lowest  point  in  the  ground.  When  the  ^-rota- 
tion has  been  effected,  this  rotation  is  to  be  left  undis- 
turbed. The  front  wheel  and  the  connections  are  now 
to  revolve  as  one  rigid  body  about  a  normal  drawn 
through  O  to  the  hind  wheel  plane,  which  plane,  approxi- 
mately, is  the  plane  L  F  M  Z.  The  rotation  about  this 
normal  may  be  thus  defined.  This  normal  (drawn  so  as 
to  slope  upwards)  slopes  to  the  right  hand  as  seen  from  a 
point  in  D  F  produced.  Let  the  line  so  dra^vn  be  O  I, 
ivhere  the  letter  I  is  not  shewn  in  the  figure.     Let  a  man 


C  is  the  unseen  centre  of  a  sphere,  aud  C  Z  a  vertical 
radius.  On  C  Z  produced  the  observer  is  placed,  and  so  to 
him  the  point  C  is  hidden  by  the  point  Z.  Thus  C  does 
not  appear  in  the  main  figure.  S  N  U  is  a  horizontal 
plane  through  C.  T  is  the  original  highest  front  wheel 
point  as  it  was  in  fig.  5.  All  great  circles  of  the  sphere 
that  pass  through  Z  will  to  the  observer,  project  into 
straight  lines  on  the  plane  S  N  U.  All  other  great 
circles  will  project  into  ellipses  on  S  N  U. 

The  original  front  wheel  plane  is  T  U.  This  wheel 
plane  revolved  about  the  line  C  T  into  the  position  Q  T. 
Z  R  is  drawn  perpendicular  to  Q  T  as  in  fig.  5.  Now 
this  plane  Q  T  has  to  execute  a  rotation  about  a  certain 
line  through  the  point  O  of  fig.  6.  A  rotation  about  the 
line  O  I  of  fig.  6  is  known  to  be  equivalent  to  an  equal 
rotation  about  a  parallel  line  drawn  through  any  other 
point.  The  equivalence  we  speak  of  here  refers  solely 
to  the  new  direction  of  the  rotated  plane  or  of  any  line 
in  that  plane.  The  equivalence  does  not  refer  to  the 
new  position  which  involves  a  movement  of  translation. 
But  we  are  at  present  only  studying  the  final  inclination 
to  the  horizon  of  the  front  wheel  plane  and  the  final 
momentary  track.  We  shall  therefore  replace  the  0-rota- 
tion  about  0  by  an  equal  0-rotation  about  that  line  which 
we  called  C  B  in  fig.  5.  This  line  would  also  be  C  B  in. 
fig.  7  if  we  could  indicate  the  point  C.  To  a  man 
imagined  as  having  his  feet  at  the  centre  of  our  sphere 
in  fig.  7,  and  his  face  at  B,  aud  looking  at  T,  which  is  a 
certain  point  on  the  front  wheel — but  not  now  the 
highest  point — the  ^-rotation  is  counter-clockwise,  being 
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the   same   in   character  as  the  rotation  round  the  hind 
wheel  axis  O  I  of  fig.  6. 

Now  B  is  the  pole  of  T  U,  and  the  ./.-rotation  will  carry 
the  ptunt  T  •  f  the  wheel  along  the  cirele  T  U  to  a  point 
V.  The  p««nt  Q  of  the  wheel  will  be  carried  below  the 
plane  S  N  U  to  «oine  point  Q,. 

Thus  V  artd  Q,  are  points  in  the  new  wheel  plane,  and 
these  two  jxnnt^  are  sufficient  to  determine  the  plane. 
The  gi-eat  cirele  Q,  V  entsS  U  in  P,  and  if  produced  far 
enoutjh  meets  Q  T  prtKluced  in  I.  This  point  I  has  no 
connection  with  the  }H)int  I  of  fig.  6.  If  <j>  were  an 
infinitesini:\I  anjjle — a  question  we  at  present  in  our 
mere  «^<nrn*tr\  leave  open — we  should  draw  a  circle  B  I 
perpeiidienlar  to  Q  T,  and  so  de' ermine  the  place  where 
Q,  V  cut-iQ  T.  The  lino  C  P  is  the  new  momentary  trick. 
The  new  iiieliia'ioii  of  the  wheel  plane  is  90° — Z  F.  The 
-figure  shews  that  the  ^-rotation  has  still  further  increased 
the  angle  which  the  wheel  makes  with  the  horizon. 

We  coidd  calculate  the  y)osition  of  the  new  plane  Q,  V 
by  taking  co-onlinate  axes  C  N,  C  U,  C  Z  as  shewn  in  the 
small  subsidiarv  figure.  But  we  can  calculate  the  arcs  P 
U  and  Z  F  by  ordinary  spherical)  trigonometry,  and  this  we 
shall  do  in  the  next  piper.  We  afterwards  return  to  fig.  6, 
in  which  we  have  C  the  front  wheel  centre  describing  a 
small  arc  C  S  about  O,  and  thus  lifting  itself  by  the 
vertical  difference  between  the  C  and  S  positions. 


THE  OYSTER   REEF   LIGHT-HOUSE. 

Note  by  Lieutexaxt-Colonel  W.  G.  Gumming,  RE., 

SajKrintending  Engineer,  Lower  Btirma. 

II. 

16.  For  this  purpose  I  attach  a  carefully  prepared 
plan  of  Oyster  Island,  shewing  its  shape  and  configura- 
tion, the  reefs  by  which  it  is  surrounded,  the  site  selected 
for  the  new  permanent  light-house,  the  site  of  the  exist- 
ing temporary  wooden  light-house  and  its  subsidiary 
buildiusrs  erected  in  1885-S6,  the  reduced  level  of  In'ofh 
and  low  water  of  ordinary  spring-tides,  and  lontjitudinal 
and  cross  sections  shewing  the  respective  depths  at  whii^h 
the  underlying  reef  of  stiff  .shaley  clay  is  found  below 
ground  surface. 

17.  Three  borings,  or  rather  three  excavations,  were 
made  by  the  Executive  Engineer  of  the  division  in  the 
early  part  of  1S86  through  the  accumidated  mass  of  sand 
and  shell  debris  with  the  result  that  a  stiff  blue  clavey 
shale  was  everywhere  met  with  at  depths  varving  from 
9  to  12  feet  below  ground  level.  On  the  .SOth  November 
last  I  verified  the  boring  taken  at  the  site  selected  for 
the  new  light-house  (marked  E  on  the  plm')  and  found 
the  measurem<-nt8  to  agn'C  closely  with  those  recorded 
by  the  Executive  Engineer.  The  underlying  reef  was 
found  at  a  depth  of  9  feet  9  inches  below  ground  surface. 
It  wa*  half  tide  at  the  time  .and  there  was  2}  feet  of 
water  over  the  clay.  The  Executive  Eneineer  states 
that,  when  he  took  his  measurements  in  188f5,  he  fonnd 
1  foot  of  water  at  low  tide  and  2J  at  high  tide.  Pos'sihlv 
3  feet  would  be  nearer  the  mark.  This  water  finds  its 
way  in  by  ()ercolation,  the  rise  and  fall  of  2  feet  correspond- 
ing to  a  rise  and  fall  of  lO'.SO  feet  in  the  surrounding 
aea.     The  water  was  brackish. 

IS.  The  Vwring  was  continued  in  Jannarv  l^ist  to 
ascertain  the  nature  and  comiiosition  of  the  underlv.ing 
strata.  An  augur  and  flanged  screw  were  both  tried, 
but  without  effect.  Neither  would  bite.  A  ch's  1  waa 
then  resorted  to.  This  was  jumped  down  slovv'v  and 
with  on-id  irable  diffi^ultv  to  a  depth  of  24  feet  .3  inches 
throtigh  -tiff  clay.  The  boring  had  now  reached  a  depth 
of  34  feet  below  the  siuface  of  the  island.  Specimens 
of  the  cl  iv  were  brought  up  in  a  pipe  and  were  not  found 
to  vary  throttghout  the  whole  depth  of  24}  feet.  They 
were,  moreover,  found  to  be  similar  in  all  respects  t"  the 
stiff  clayey  shale  first  met  with  at  9  feet  9  inches  below 
ground  level. 

19.     Foundations  of  the  nature    described    are,  in  my 

opinion,   gwxl    and   suitable.     No  griiat  diffictdty  shoidd, 

;  therefore^  be  experienced  in  constructing  the   light-housei 


Water  may  give  some  trouble,  but,  as  it  can  o&ly 
percolate  into  the  foundation  trench  through  the  loose 
sand  and  shale  debris,  a  properly  constructed  coffer-dam 
and  pumps  should  keep  it  under. 

20.  From  the  nature  of  the  clay  I  consider  that  it 
would  not  be  pi'acticablo  to  screNv  down  piles  to  any 
considerable  depth.  Piles  are  moreover  unnecessary,  as 
the  breadth  of  the  base,  the  weight  of  the  structure,  and 
the  concrete  filling  should  be  sufficient  to  overcome  any 
tendency  of  the  building  to  turn  over  in  a  cyclone. 

21.  As  little  iron-work  as  possible  shoidd  bo  buried 
under  ground.  Cast-iron  in  light-houses  is  not  objection- 
able if  the  light-keepers  can  get  at  it  to  paint    it,    and  so 

I  long  as  the  paint  brush  can  be  applied  there  need  bo  no 
fear  of  corrosion.  This  being  the  case,  the  cast-iron 
tower  should,  I  think,  commence  above  the  level  of  the 
surface  of  the  ground. 

22.  The  nature  of  the  foundations  appears  to  point  to 
a  solid  block  of  concrete  as  most  suitable  as  a  base  for 
the  tower.  In  this  block  at  a  low  level  a  cast-iron  ring 
should  be  added  connected  with  the  base  plate  of  the 
tower  by  a  number  of  bolts,  thus  adding  the  weight  of 
the  concrete  block,  or  a  portion  of  it,  to  the  weight  of  the 
concrete  that  may  be  put  into  the  lower  part  of  the 
tower  to  ensure  stability. 

23.  As  floors  odd  greatly  to  the  strength  of  an  iron 
light-house,  they  should,  if  possible,  be  not  more  than  12 
feet  apart,  and  although  the  tower  is  intended  to  carry 
a  fixed  light,  a  well,  say  2  feet  6  inches  in  diameter, 
should  be  provided  to  facilitate  the  carriage  of  stores  to 
the  different  floors  and  to  the  light-room. 

24.  When  designing  the  foundations  and  tower  the 
effect  of  the  wind  must  be  considered.  On  this  point 
Mr.  H.  M.  Mathews,  C.I.E.,  an  officer  of  large  and  varied 
experience  in  light-house  construction,  has  recorded 
the  following  note,  dated  the  2.5th  June  1886,  while 
officiating  as  Chief  Engineer  of  this    province  : — 


"  Molesworth's  pocket-book  at  page  386  gives  the  greatest  velocity 
of  the  wind  nt  100  miles  per  hour,  but  I  am  convinced  that  this  is 
greatly  under  the  mark. 

'•  Quite  recently  when  looking  through  the  monthly  weather  review 
published  by  the  War  Department  of  the  United  .States,  T  found  that 
on  the  26th  February  18S6  the  wind  had  continued  to  blow  for  eight 
hours  consecutively  at  Mount  Washington,  New  Hampshire,  at  th« 
rate  of  115  6  miles  per  hour,  the  instrument  having  registered  925 
miles. 

"  It  is  evident  that  the  rate  could  not  have  continued  the  same 
throughout,  but  that  it  must  have  blown  stronger  at  times,  and 
therefore  I  consider  that  120  miles  per  hour  is  not  too  high. 

"The  pressure  per  foot  super=  •O0492i!-,  therefore  a   velocity  of — 

100  miles-^4!)-2001bs    per  foot, 
and  120  miles=70  8481bs.   per  foot, 
a  very  considerable  increase  to  the  addition  to  what  was  con.siderecl  the 
highest  pressure  or  that  due  to  a  hurricane. 

"  In  my  opinion  the  weight  of  the  structure,  including  so  much  of 
the  foun  lations  as  form  part  of  the  structure  and  would  turn  over 
with  it  in  case  of  an  upset,  should  be  not  less  than  three  times  the 
effective  for  e  that  can  be  applied  by  wind.  " 

This  I  think  is  a  sound  opinion.  It  should  be  kept 
carefidly  in  mind  when  the  plans  are  being  prepared  for 
the  new  light-house. 

25.  As  regards  materials  on  the  island  for  concrete 
and  ashlar  work,  lime  there  is  none  except  what  can  be 
made  out  of  coral  d&ris.  Portland  cement  and  soorkee 
should  be  used  for  all  work  below  ground  level.  Ordinary 
stone  lime  mixed  with  soorkee  can  be  used  for  the 
remainder.  For  ashlar  work  the  boulders  lyintr  round 
the  ishmd  are  not  suitable,  though  it  is  possible  that 
some  of  them  beyond  the  wash  of  the  sea  may  be  found 
useful  for  concrete. 

In  any  case  this  yjart  of  the  work  will  be  costly,  as 
most  of  the  materials  required  will  have  to  bo  brought 
from  Akyab,  30  miles  distant. 

2G.  The  information  given  in  this  note  and  its  accom- 
patnments  will,  I  trust,  be  found  sufficient  to  enable  spe- 
cialists in  England  to  design  and  prepare  a  structure  suit- 
able to  our  wants.  There  is  no  one  now  in  Burma  quali- 
fied by  previous  training  in  light-house  construction  to 
satisfactorily  undertake  the  work,  though  we  are  prepared 
to  erect  the  light-house  as  soon  as  the  plans  and  the  iron- 
work are  received. 


^^ 
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NOTES  FROM  HOME. 
(From  our  ovni  Correspondent.) 

A  SCHEME  is  now  on  tlie  tapis  for  a  sliip  canal  connecting 
the  Forth  with  the  Clyde  which  will  be  available,  not  only  for 
merchant  vessels,  but  for  war  ships  as  well.  There  is  no 
doubt  that  such  a  canal  would  command  a  large  traffic,  and 
could  it  be  economically  constructed,  would  be  a  source  of 
revenue  to  its  proprietors.  It  is  most  interesting  to  note 
how  ancient  modes  of  transit  re-assert  themselves,  whilst  the 
Railway  system  of  Great  Britain  is  in  the  main  completed  ; 
its  ancient  competitor,  the  canal,  which  for  many  years  was 
entirely  neglected,  is  now  once  more  receiving  a  prominent 
share  of  attention. 

At  the  last  meeting  of  the  Neath  and  Brecon  Railway 
Company  the  Chairman,  Colonel  Laurie,  made  an  announce- 
ment which  has  excited  some  attention.  It  appears  that 
for  some  years  past  the  Jlidland  Railway  Company  work  the 
throui;h  traffic  over  the  Company's  line,  and  their  agreement 
expires  with  this  year.  The  Chairman  stated  that  it  was  not 
the  intention  of  the  Directors  to  renew  this  agreement,  and 
hinted  that  Sir  Eiward  Watkin,  he  hoped,  would  be  induced 
to  more  closely  associate  himself  with  their  line.  This 
statement  of  the  Chairman's  is  considered  to  point  to  future 
arrangements  which  would  bring  the  Neath  and  Brecon 
Railway  in  close  connection  with  the  Manchester,  Sheffield 
and  Lincolnshire  Railway,  and  thus  provide  that  great 
system  which  is  now  a  gathering  ground  for  traffic  for  other 
Railways,  with  an  independent  access  to  Central  Wales  and 
the  great  shipping  ports  of  Neath  and  Swansea.  It  may  be 
interesting  to  state  that  Sir  Edward  Watkin  is  about  to 
visit  India,  and  will  leave  England  for  that  purpose  on  the 
15th  October. 

The  last  volume  of  the  Proceedings  of  the  Institution 
(vol.  94)  has  just  been  issued.  It  contains  papers  on  the 
distribution  of  hydraulic  power  in  London,  and  the  descrip- 
tion of  the  Tay  Viaduct.  Both  these  papers  are  copiously 
illustrated,  and  the  discussions  which  follow  are  very  fully 
given.  The  usual  good  collection  of  other  selected  papers 
then  follow,  but  the  volume  is  chiefly  noteworthy  from  the 
excellent  portrait  as  a  frontispiece  and  memoir  of  the  late 
Thomas  E.  Harrison,  the  Engineer-in-Chief  of  the  North- 
Elastern  Railway,  whose  death  caused  a  gap  in  the  role  of 
eminent  Engineers  which  will  not  be  easily  filled  up. 

Having  had  the  pleasure  of  knowing  him  personally,  I  can 
only  endorse  the  concluding  words  of  the  memoir  which  run 
as  follow  : — "Thus  a  great  man  and  a  great  Engineer  has 
been  taken  from  us,  amidst  the  affectionate  regrets  of  all  who 
knew  him.  In  the  circle  in  which  he  more  immediately 
moved,  a  blank  has  been  created  which  can  never  be  filled  up. 
The  memory  of  his  long  and  distinguished  career,  of  his  emi- 
nent ability  and  unsullied  reputation,  will  long  survive  him  ; 
while  his  numerous  important  works  will  tell  to  future 
generations  of  the  soundness  and  skill  which  devised  them, 
and  of  the  integrity  and  care  with  which  they  were  carried 
out." 

The  Association  of  Municipal  Engineers  lately  visited  the 
Vrnwy  Works'  for  the  supply  of  water  to  Liverpool.  These 
important  and  very  extensive  works  are  now  approaching  com- 
pletion, and  afford  to  those  engaged  in  water-supply  probably 
the  most  interesting  example  of  their  kind  in  the  kingdom.  The 
masonry  dam  of  tlie  great  reservoir  is  eighty  feet  in  height, 
and  dams  up  the  water  to  the  extent  of  .5  miles  along  the 
course  of  the  stream.  The  supply  to  Liverpool  is  taken 
from  the  yeservoir  at  a  considerable  distance  from  the 
dam  and  is  drawn  oflf  through  iron  pipes  so  constructed 
and  fixed  in  a  tower  of  masonry,  that  the  water  will  run  off 
at  six  feet  from  the  surface.  It  is  here  passed  through  wire 
screens  Vjefore  passing  on  to  the  filter  beds  at  Oswestry.  The 
tunnel  is  7'  in  diameter,  and  the  iron  conduit  3'  6"  in 
diameter. 

The  new  Railway  line  from  Wimbledon  to  Putney  which 
will  supply  direct  communication  with  the  West  of  London 
jointly  by  the  Lomion  and  South- Western  Railway  and  the 
District  Railway  Companies,  is  now  nearly  completed,  and  it 
is  expected  to  be  opened  next  month. 

A  paper  is  published  this  week  from  Dr.  Miiller  bearing 
upon  the  tubject  of  main  drainage  and  sewerage  irrigation, 
more  particularly  descriptive  of  the  system  known  as  the  Ber- 
lin system.  It  appears  from  this  paper  that  some  time  ago 
the  .sewage  farms  of  Berlin  were  a  public  nuisance,  so  much 
so  that  the  Government  found  it  necessary  to  order  a  survey 
and  to  appoint  an  official  supervisor  for  the  works,    and  from 


that  date  things  took  a  decided  turn  for  the  better.  Dr. 
Miiller  is  no  advocate  for  asphalte  pavements  for  streets  and 
courtyards — for  he  says  it  cannot  be  denied  that  these  prevent 
the  sel (-cleansing  process  of  the  ground,  permeated  as  it  is  la 
large  towns  by  impurities,  and  this  not  merely  in  spite  of  the 
sewerage  system,  but  largely  in  consequence  of  it,  thus  collect- 
ing the  germs  of  desease  as  it  were  in  a  Pandora's  box  on  the 
one  hand,  and  on  the  other  making  it  impossible  to  plant  the 
streets  and  roa'iways  with  trees. 

The  inhabitants  of  Poplar  have  been  urging  upon  the 
Metropolitan  Board  of  Works  to  proceed  withoui  delay  in  the 
construction  of  the  Thames  Tunnel  (Blackwall)  making  it 
suitable  for  vehicular  as  well  as  foot  traffic. 


MINING  IN  GREAT  BRITAIN. 

(From  our  own  Correspondent.) 

The  noble  and  disinterested  couriige  with  which  Clarence 
Stewart  Lindsay  did  not  hesitate  to  incur  danger  in  the  at- 
tempt to  save  the  victims  of  the  great  disaster  at  the  De 
Beer's  mine,  has  made  him  the  admiration  of  Englishmen  in 
all  parts  of  the  world.  Such  an  act  of  heroism  and  humanity, 
voluntarily  performed,  at  the  risk  of  life,  should  be  remem- 
bered by  all  Englishmen,  and  it  is  a  matter  of  regret  that 
there  is  no  public  recognition  for  conduct  as  brave  as  that  of 
any  soldier  on  the  field  of  battle.  It  is  hoped  that  in  this 
instance  some  permanent  memorial  will  be  created  to  com- 
memorate such  an  instance  of  conspicuous  bravery  and  un- 
selfish courage. 

The  advocates  of  State-aided  technical  education  brought 
two  Bills  forward  this  year,  both  of  which  were  withdrawn 
after  the  first  reading.  These  Bills  provided  for  instruction  in 
the  use  of  tools,  and  modelling  in  clay  and  other  materials  and 
in  the  application  of  the  principles  of  science  and  art  to  indus- 
tries. The  cost  of  such  education  is  to  be  chargedito  local 
rates  and  administered  by  local  authorities.  In  most  cases,  the 
school  board  authorities  would  carry  out  the  provisions  of 
these  Bills.  It  is  a  matter  of  regret  that  such  authorities  as 
Sir  Henry  Roscoe  should  be  so  eager  to  remodel  our  educa- 
tional system.  Technical  schools  may  be  valuable,  but  the 
best  results  v.'ould  be  obtained  by  improvements  of  the  old 
apprenticeship  system,  which  has  hitherto  produced  the  best 
mechanics  in  the  world. 

Again,  we  all  know  how  members  of  school  boards  are  drawji 
from  retired  butchers,  pastry  cooks,  publicans  and  others  who 
are  not  competent  to  judge  as  to  the  nature  of  the  technical 
instruction  for  special  industries.  The  subject  of  technical 
education  should  be  welded  to  the  present  apprenticeship 
system  by  private  enterprise,  rather  than  attempts  should 
be  made  to  cram  lads  of  12  or  13  years  of  age  with  the  use  of 
tools,  instead  of  instruction  in  leading  principles  which 
would  tend  to  develope  their  mental,  physical  and  moral 
faculties. 

A  Commission  appointed  by  the  French  Government  has 
demonstrated,  by  numerous  experiments,  that  explosive  sub- 
stances, ignited  in  the  midst  of  explosive  mixtures  of  fire- 
damp and  air,  can  only  ignite  them  when  the  temperature 
of  explosion  exceeds  4,000°  Fahrenheit.  The  Commission 
has  prepared  mixtures  of  explosive  substantives,  incapable 
of  igniting  explosive  atmospheres.  Their  composition  is 
determined  in  such  a  manner  as  ensures  their  temperature  of 
ignition  being  less  than  4,000.  The  Commission  found, 
Vjy  numerous  experiments,  that  mixtures  of  dynamite 
with  equal  weights  of  carbonate  of  soda,  sulphate  of  soda, 
ammoniacal  alum  or  chlorate  of  ammonia  did  not  ignite  ex- 
plosive mixtures  when  exploded  in  them.  The  same  effects 
were  produced  by  mixing  dynamite  with  finely  pulverised 
co(d  dust.  The  mixtures  formed  by  adding  nitrate  of  am- 
monia to  nitro-glycerines  or  to  guncotton  are  perhaps  the  best, 
as  the  nitrate  acts  itself  as  an  explosive,  and  lowers  the  tem- 
perature of  explosion,  as  its  own  temperature  of  explosion 
is  about  2,070°,  whilst  that  of  dynamite  is  5,220,°  that  of 
nitro-glycerine  is  5,740°,  and  that  of  guncotton  is  4,780°. 

The  North  of  England  Institute  of  Mining  Engineers,  in  con- 
junction with  the  Mining  Institutes  of  South  Wales  ami  the 
Midlands  has  appointed  a  representative  Committee  to  report 
upon  questions  of  mine  ventilators.  Many  new  fans  have  been 
introduced  since  the  report  of  the  last  Committee  of  the  North 
of  England  Institute,  and  mine  managers  will  welcome  the 
report,  as  disposing  of  the  question  of  the  most  efficient  means 
of  mine  ventilation  available  at  the  present  time. 

The  Mining  Institute  of  Scotland  recently  appointed  a 
Committee  to   experiment  with    "  roburite"  with  coal   shots 
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coBtainin;  1 }  ounces  of  roburit*,  the  quantity  of  explosive  was 
not  quite  in  proportion  to  the  work,  and  the  fumes  were 
■light  and  no  flame  seen.  Charces  of  9  and  1.5  ounces  used  to 
■hoot  liown  the  stone  to  makeheinlit  in  the  main  roaiis  worked 
■atisCactorily,  but  the  fumes  were  considerable.  In  tlie  case 
tlAols  in  stone  containiug  3f  ounces  and  specia'ly  prepared 
■o  as  to  produce  blown  out  shots  flame  was  produce<i  in  the 
three  trial  shots  The  Committee  wore  satisfied  that  roburit* 
was  an  effective  explosive,  but  they  declined  to  express  an 
opinion  as  to  its  safety  in  an  explosive  atmosphere. 


^lic  (Hiucttes. 


(Official  $lapcr9. 
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ARMY  REGULATIONS  INDIA,  1884.  PART  I.,  VOL.  I. 

Pkxsion  Ri'i.E.s  OK  1881. 

W  1636.    The  following  revised  senile    of  pensions  for  officers  of  the 
Ib4uui  Staff  Corps  and  the  Indian  forces  took  effect  from  the  Ist  July 
1881. 

•  1637.     VoT  the  purposes  of  these  pension  rules,  which  will  be  known 
«■  Ukam  of  1881,  oHiceri  are  divided  into  four  cLisses,  viz.  : 
(a J    Officers  who  entered  the  Staff  Corps  prior  to  or  on  the   12th 

Septfnilier  1S66. 
(bj     Officers  of  the  late  Indian   Cavalry  and  Infantry  who  have  not 
joined   the  8t«ft'  Corps,  commonly   known   as  officers  of  the 
Local  service. 
(cj    Officers  ou  the  general  list  who  entered  the  service  under  "  new 
conditions   of  appointment"  and  who  liave  not   subsequently 
joinol  the  Staff'  Corps. 
(d)     Ofliters  who  have  entered  the  Staff  Corps  since   the  12th  Sep- 
tember 1866. 
1639.     The  peosions  for  officers  in  classes  (cj  and  (d)  are  : 

Per  anxum. 
.£. 
.\fter  20  years' service  in  indla     ...  ...  ...     250 

„     24      „  „         „  ...  ...  ...     365 

^    M      „         „         „  ...  ...  ._     500 

„     32      „  , ...  ...     700 

!Not  applicable  to  an 
officer   joining     Staff 
Corps  on  probation  on 
or  after  Ist  July  1881 
16iO.     Furlough  service  for  pension   will  continue  to  be  governed 
by  the  furlough  regulations  under  which  each  officer  may  be  serving. 

1641.     Officers  will  Ije  allowed  to  commute  a  portion,  not   exceeding 
^,  of  their  pensions,    which   commutation   may    take    place  on  retire- 
ment or  at  any  time  subsequent  thereto.     The  rules  for  commutation 
are'laid  down  in  clause  13,  India  Army  circular  of  1882. 
»"•  •  •  •  *  »  • 

1785.     An  officer  who  shall  be  reported  by  a  Military  Medical  board 

to  have  lost  a  limb,  or  an  eye,  or  to  have  siistain- 

Speaal  I'oiMom  for     gj  other  injuries  equivalent,  or  nearly   equivalent, 

'  to  the  loss  of    a   limb,   in   consequence  of  wounds 

received  in   the  execution   of  military   duty*   otherioise  than  in  action. 

may  be  recommended  for  a  pension  at  the  following  rates  in  accordance 

with  the  army  or  relative  rank  held  by  him  at  the  time  of  his  wound  ; 

tka  grant  or  continuance  of  such  pensions   to  be  subject  to  the  oondi- 

t^MM  which  apply   to  officers  injured   in  action,  laid   down  in  articles 

1771  to  1784. 

Per  annom. 
£. 
Ceneral  Officer  ...  ...  ...  ...     Special 

Colonel         ...  ...  ...  ...  ...     250 

Lieutenant-Colonel        ...  ...  ...  ...     250 

Major  ...  ...  ■•  ...  ...     1.50 

Captain         ...  ...  ...  ..\  ...       75 

Lieutenant  ...  —  ...  ...  ...      .50 

*N'oTK.-  To  entitle  an  officer  to  tbU  pension,  the  wouu'Js  must  have  been 
iWeiTed  by  tlm  while  in  the  actual  performance  of  his  duty,  and  be  directly  aitri- 
bmabie  to  It«  T*rf.'rnianre.  1786  an  Officer  who  fthall  hav  received,  when  in  bo 
Wftltl-'*  of  MlU'ary  duty.  othetwiM  than  in  action,  an  injury  reported  by  a  Military 
Medic*!  bo«r'i  i.«  "icvcro,  althooKh  neither  equivalent  nor  nearly  cciiuvajent,  to 
{tteloas  of  a  liintf,  may  l>«  allowed  a  gratuity  of  from  three  Ui  twelve  months'  pay 
•rtkl«  ndt  of  the  appofntment  bold  by  hin  at  the  date  of  his  wound. 


&  a  No.  234. 

CIVIL  LEAVR  CODE. 
CiiAiTER  v..  Pace  1«3,   Sections  .57,  58  and  59. 
87.     An  Officer  on  ordinary  furlough  is  entitled  to  a  leave  allowance 
e^oal  to  half  his  average  salary  subject  to  the  followini;  limits  :— 
(a)    in  the  case  of  a  ('ovenanted  Civil  Servant, 
(ij    if   paid   at  the    Home   Treasury    of    the  Government  of  India, 
maximum  £2.50  a  ijunrtfr,  and  minimum   .£126  A  quarter   or 

Am  laii  mlary,  whirkrvtr  if  /e««.  + 
•  •  •  ♦  « 

(^j     In  thecaec  of  a  Military  Officer  Subject  to  Civil  Rules — 

tir  name  mnximum  ana  minimum  nit  in  the  cine,  of  a  Covf.nanlfd 
Civil  .'•tirtint.  Provided  that  during  furlough  added,  under 
proviso  II.,  to  section  48,  to  the  furlough  earned  under  Civil 
Rulea,  the  minimum  (in  the  case  of  an  Officer  who  entered 
Cird  Employ  on  or  after  the  1st  April  1K88)  shall  le  that 
pre!«;ril>e<i  1  y  the  Military  rules  to  which  the  Officer  was 
previously  subject. 

(ej     in  the  ca'e  of  an  Uncovenanted  Officer. 

(iJ    if  piiid  at  the   Home  Tr-  asury  of    the  Oovemment  of  India 
maximum  £200  a  quarter  ;  no  minimum. 


t  -KoUpay. 


PUBLIC  WOKKS  DKl'ARTMENT. 

Burma,  October  20, 1888. 
Burma  St'ite  Railway. 

Mr.  E.  C.  Beeaton,  Kxeoutive  Engineer,  2n(l  grade,  Touiigoo- 
Manilalay  Exten.iiim,  sub.  pro  tern.,  is  gianted  six  weeks'  privi- 
lege leave,  wit''  effect  from  the  13th  October  1888 

Air  G.  Dcucliar-,  Executive  Kiigineer,  4th  grade,  Toungoo- 
Mandalay  Extension,  temporary  rank,  is  ))laced  in  charge  of  the 
3rd  division,  Toungoo-Mandalay  Extension,  Burma  State  Railway, 
durino  the  absence  on  privilege  leave  of  Mr.  R.  C.  Beeston,  Exe- 
cutive Engineer. 

Madras,  Oetobep  23, 1888. 

The  following  juisting  is  oideial  ;  — 

Mr  J.  F  Sonicrs-Eve,  Assistant  Engineer,  1st  grade,  to  the 
No.  II  Division,  Periyar  Project  Works — To  join  on  return  from 
furlough. 

Mr.  A.  M.  Hayes,  Executive  Engineer,  4th  grade,  tempo- 
rary rank,  is  granted  furlough  for  fifteen  months  from  17th 
December  1888  or  date  of  relief. 

Colonel  Ross  Thompson,  b.k.,  Executive  Engineer,  Ist  grade, 
Prcsideiicv  Division,  will,  ms  a  temporary  measure  and  in  addition 
to  his  own  dutie.s,  assume  charge  of  the  office  of  the  Superintend- 
ing Engineer,  V.  Circle,  from  Colonel  H.  M.  Vibarf,  R  E.,  pro- 
ceeding on  leave.  While  in  charge  of  the  Circle  Office  Colonel 
Thompson's  head-quarters  will  be  at  Madras. 

India,  October  27, 1888. 

The  services  of  the  undermentioned  officers  are  placed  at  the 
disijosal  of  th"  Government  of  Madras  for  employment  on  Rail- 
ways in  that  Presidency  : — 

Mr  C.  A  Bull,  Executive  Engineer,  lat  grade,    State   Railways. 

Mr.  A  Penny,  Executive  Engineer,  1st  grade,   Statf   Railways. 

Mr.  W.  L.  Buyers,  Executive  Engineer,  1st  grade.  State  Rail- 
wavs  (on  return  fiom  leave). 

Mr.  A.  Sprenger,  Executive  Engineer,  1st  grade,  Assam  (on 
return  from  leave). 

Mr.  A.  S.  Gerrard,  Executive  Engineer,  2nd  grade,  sub.  pro 
tern.,  Stiite  Railways. 

Mr.  O.  H  C  Bikerton,  Executive  Engineer,  3rd  grade,  sub.  pro 
tern  ,  State  Railwiiy.s. 

Mr  T  W.  Grant,  Executive  Engineer,  2nd  grade,  sub.  pro  t,:m., 
State  Railways  (on  return  from  leave). 

Mr.  A.  C  C.  Roger.«i;  Executive  Engineer,  3rd  grade.  State 
Railwavs  (on  returm  from  leave). 

Bai  Baroda  Prosad  Bosu,  Sahib,  Executive  Engineer,  4th  grade, 
sub.  p  0  tern.,  State  Railways. 

Mr  E.  F.  Gordon,  Executive  Engineer,  4th  grade,  sub.  pro  tern.., 
State  Railways.  .       „     . 

Rai  Kali  Sunker  Chatterjee,  Sahib,  Executive  Engineer,  4th 
grade,  tempoiary  rank,  State  Railways. 

Mr.  C.  T  R.  Scovell,  Assistant  Engineer,  2nd  grade.  State  Rail- 
ways (on  return  from  leave). 

Mr.  A.  Brereton,  Executive  Engineer,  2nd  grade,  will  hold 
charge  of  the  current  duties  of  the  Office  of  the  Manager,  Sind 
Section,  North-Western  Railway,  in  addition  to  his  own,  during 
the  absence  on  one  month's  privilege  leave  of  Mr.  J.  Lightfoot. 

Mr  R.  D.  Bayley,  Executive  Engineer,  1st  grade,  Punjab,  is 
appointed  to  officiate  as  a  Superintending  Engineer  during  the 
absence  on  jirivilege  leave   of  Mr    H.    Garbett,   or  until  further 

onlers. 

Military  Works  Department. 

Lieutenant  A.  L.  Swainson,  r.b.,  Assistant  Engineer,  2nd  grade, 
passed  ihe  examination  for  promotion  to  1st  grade  Assistant  Engi- 
ne r,  on  the  10th  October  1888. 

Lieutenant  A.  L.  Swainson,  K  e.,  A.ssistant  Engineer,  2nd  grade, 
passed  the  colloquial  examination  in  Hindustani  on  the  lOth 
October  1888. 

Lieutenant  J.  A.  Gibbon,  R  e.,  Assistant  Engineer,  2nd  grade 
pa8«>  d  the  examination  for  promotion  to  1st  grade  Assistant  En- 
gineer on  the  10th  October  1888. 

Director- General  of   Railways. 

Mr.  A.  D.  Fowler,  Assistant  Engineer,  1st  giade,  has  been 
grnnted  by  Her  Majesty's  Secretary  of  State  for  India  a  further 
extension  of  le^ive  for  three  months,  in  continuiition  of  the  nineteen 
months'  furlough  notified  in  Director  General's  Notification, 
dated  1 2th   February  1887,  and  Gth  March  1888. 

N.  W.  P.  and  Dude,  October  27,  1888. 

Irrigation  Branch, 

With  reference  to  Notification,  dated  4th  June  1888,  Mr.  C.  A. 
Perrin,  Executive  Engineer,  3rd  grade,  on  return  frcm  privilege 
leave,  received  charsre  of  the  Mainpuri  Division,  Lower  Ganges 
Canal,  from  Mr  A  C  Evans,  Executive  Engineer,  on  the  forenooa 
of  the  4th  Octfdier  1888. 

Mr  N.  V.  McLeod,  Assistant  Engineer,  1st  grade,  lias  been 
.'ranted  by  Her  Majesty's  Secretary  of  State  for  India  five  weeks' 
Furlough,  in  extension  of  that  granted  him  in  Notification,  dated 
7th   April   1887. 
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With  reference  to  Notification,  dated  22nd  October  1888,  Mr. 
A.  C.  Evans,  Executive  Engineer,  ia  retransferred  from  the  Main- 
puri  Division  to  tlie  Etawah  Division,  Lower  Ganges  Canal. 

CentFal  Provinees,  October  27,  1888. 

Mr.  R.  B.  Thompson,  Executive  Engineer,  reported  his  depar- 
ture from  Bombay  on  the  3rd  current,  on  the  furlough  granted  to 
him  by  Notification  dated  the  27th  ultimo. 

Mr.  D.  Wallace,  Executive  Engineer,  Eastern  Division,  is  trans- 
ferred to  the  Jubbulpore  Division. 

Assam,  October  27, 1888. 
Mr.  W.  McM.  Sweet,  Executive  Eni?ineer,  4th  grade,  tempo- 
rary rank,  Sibsa.'ar,  and  Manager  of  the  Jorhat  State  Railway, 
who  was  granted  privileiie  leave  for  three  months  in  Orders,  dated 
5th  June  1888,  reported  his  return  to  duty  on  the  forenoon  of  the 
19th  October  18S8,  and  took  overcharge  of  the  Sibsigar  Division 
from  Mr.  D.  .J.  Clancey,  Officiating  Executive  Engineer,  on  the 
22nd  idem. 

Bengal,  October  31, 1888. 

Railway. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification,  dated  12th  October  1888,  Mr.  F.  V.  Tayler, 
Assistant  Engineer,  2nd  grade,  is  posted  to  the  Western  Bengal 
l?ailway  Surveys. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification  of  the  12th  October  1888,  Mr.  P.  P.  Rogers, 
Assistant  Engineer,  1st  grade,  is  posted  to  the  Eastern  Bengal 
State  Railway. 


ittbidit  (Eiigtuccving  Patent  Jlcgteter. 


RECENT  BRITISH  PATENTS. 
Harvesters. — ./.  llornshy,  J.  Innocent,  &  I.  Trolley,  Grantham. — In 
order  to  prevent  any  straw  from  winding  itself  upon  the  spindles  of 
the  rollers  which  operate  the  various  sets  of  canvasses  for  conveying 
the  cut  crop  to  the  binder  platform,  the  inventors  make  the  rollers 
longer  than  has  been  the  case    hitherto  ;  the   timbers  to  which   the 


bearings  are  fastened  are  recessed  for  the  reception  of  the  ends  of  the 
rollers,  and  they  form  a  hood  for  the  ends  of  the  rollers.  Sometimes, 
when  the  machine  is  cutting  a  crop  with  an  undergrowth  of  weeds', 
the  crop  passes  sluggishly  down  the  binder  table,  especially  at  the  end 
of  the  table  where  the  stubble  end  of  the  crop  passes  down.  In  order 
to  accelerate  the  motion  of  the  crop,  the  inventors  have  devised 
several  mechanisms,  one  of  which  is  represented  in  the  accompany- 
ing figures.  An  auxiliary  packer  F  is  mounted  between  the  ordinary 
packer  spiudle  and  the  elevators.  The  packers  0  are  carried  on  the 
crank  arms  B,  which  are  mounted  on  a  horizontal  axle  A,  and  their 
ends  are  pivoted  to  the  swinging  arms  D,  which  oscillate  about  a 
common  centre  E.  The  auxiliary  packer  F  is  driven  by  a  crank  pin 
O  on  the  auxiliai-y  shaft  H,  the  latter  shaft  being  driven  from  the 
shaft  A  by  means  of  a  pitch  chain  I  and  chain  wheels  as  shewn. 
Seven  claims  are  made  for  the  recess  in  the  framing  to  receive  the 
ends  of  the  rollers  carrying  the  canvasses  used  in  conveying  the  cut 
crop,  and  for  the  various  arrangements  of  extra  stirrers  between  the 
crank  axle  of  the  ordinary  packers  and  the  top  of  the  binding  table 
for  the  purpose  of  passing  down  the  stubble  end  of  the  cut  crop.— 
No.  9819.     July  13th,  1887. 

Reelikg  Mechanism  FOR  Rolling  Mills.— ii:  yy.  Danieh,  WorcPit- 
ttr,  J/a«sacAu«e«s.— The  new  feature  of  this  invention  lies  in  the 
arrangement  of  the  reel  receptacles.  There  are  more  than  one  of 
these  receptacles,  and  they  receive  the  coil  in  turn  ;  they  are  after- 
V  ards  tilted  over  so  as  to  dischaige  their  contents.  The  accompany- 
ing figure  shews  an  elevation  of  one  form  of  apparatus  constructed   in 


accordance  with  this  invention.  Two  reels  C  are  attached  at  opposite 
sides  to  the  rotating  shaft  A,  and  a  circular  hood  K  partially  sur- 
rounds them.  The  rod  (i  is  fed  through  the  aperture  O,  and  is  coiled  ia 
its  place  by  the  reel  being  rotated  by  the  friction  cone  F,  which  is  on 
a  stationary  revolving  shaft.  When  the  operation  is  completed, 
the  reel  is  revolved  round  the  axis  A  in  the  direction  of  the  arrow,  and 


PTS^ 


-:^^?v"<^?w^ 


\N>^\V\^:'^^W 


the  coil  is  discharged  upon  the  lower  end  of  the  hood  K  ;  while  at  the 
same  time  the  other  reel  is  brought  into  position  to  receive  a  coil. 
J  indicates  a  plate  which  serves  as  a  brake  for  stopping  the  rotation  of 
the  reels  when  they  are  moved  from  an  upright  position.  The  shears 
S  are  disposed  at  the  side  of  the  platform  L  for  the  purpose  of  cutting, 
off  the  rough  ends  of  the  coil,  and  they  are  operated  by  a  crank  P, 
a  shaft  M,  and  a  belt  from  the  motor  shaft.  The  rotation  of  the  reels 
upon  their  standards  D  is  allowed  by  the  screws  I,  which  run  in  an 
annular  groove  round  the  spindles  H.  Nine  claims  are  made  for  the 
rotation  of  the  reels  in  evacuating  their  contents,  and  for  the  guard 
and  platform  K  L.— No.  6163.     April  25th,  1888. 


^bbcitt0€mcntB. 


D.  p.  W   India. 


IMPORTANT  NOTICE. 

All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties. 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Cen- 
tral Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  G-rind- 
lay,  G-room  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Civil  Eng*ineers'  Association. 
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WANTED. 

ENGAGEMENT  as  Draftsman  and  General  Assistant  in 
an    Architect's    or   Engineer's  Office.     Excellent   testi- 
monials. 

Address — A.  B. — 

c/o     Editor, 
(197)  Indian  Engineering. 


WANTED   IMMEDIATELY. 

A  COMPETENT  TELEPHONE  IN- 
SPECTOR for  H.  H.  the  Nizam's  Tele- 
phone Department.  Salary  H.S.Rs.  150andRs.  30 
Horse  Allowance,  Applicant  should  state  age, 
nationality,  whether  Married  or  Single,  and  fur- 
nish copies  of  Testimonials  addressed  to 

D.   GAUNTLETT, 

Officiating  Chief  Etujineer  and  Secty. 

to  Government,  P.  W.  Dei>t. 

Hyderabad,  Dkccan,") 
October  19,  1888.    J 


NOTICE. 

SEALED  TENDERS  will  be  received  by  the  Municipal 
Commissioner  for  the  City  of  Bombay,  up  to  2  p.m.  on 
Monday,  the  17th  day  of  December  1888,  for  the  supply  of 
Fittings  and  Service  Pipes  required  for  Water  Works  purposes. 

2.  Form  of  Contract,  Specification,  &c.,  and  all  information 
can  be  obtained  on  application  to  the  Undersigned,  on  payment 
of  Rs.  5. 

3.  Tenders  should  be  accompanied  by  a  Deposit  of 
Rs.  5,000,  to  be  paid  to  the  Chief  Acoountjint  in  Cash,  and 
to  be  forfeited  in  case  of  refusal  to  sign  the  Contract. 

4.  The  Municipal  Commissioner  does  not  bind  himself  to 
«Mxept  the  lowest  or  any  Tender. 

By  Order  of  the  Municipal  Commissioner, 

S.  TOMLTNSON,  C.E., 

Deputy  Executive  Engineer, 

In  Charge  Water  Works. 

Bombay  ;  Executive  Engineer's  Office,  \ 
October  17,  1888.  / 


BEST  MIRZAPUR  STONE. 

The  &(irzapur  Slone   and   Trading  Co.,    Cut-Stone   Contractors  and  Quarrymc 
If  irzapnr,  can  supply- 


Flagging 
Pillar  Baus  . 


Roofing. 
Coping. 


r-s?) 


And  all  deKriptioa<  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LVALL,    MARSHALL  &  CO., 
4,  Clive  Ghat  Street^  Calcutta. 
DepAt— Sulkea,  Calcutta. 


NOW  READY. 

t^  TO  ENGINEERS   AND  ESTIMATORS. 

0IAQRAM8     OF 

SeaiLtlingB,  Soiled  Iron  3eams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  E    HILTON,  MEM.  INST.  C.E. 

A  kudj  book  with  Litbo-diagranu  for  oitiiDatiDg  and  derigning  rapidl;. 

doth  bound  ^rite  Re.  1-8 

ALL  PUBLISHING  RIGHTS  BE8ERVED. 

To  br  ohl.-»in<;d    of  - 

W.  BALL  &  Oo..  Govt.  Printers  and  Publishers, 
r..A.ia:oR.E:. 


[29]  BOMBAY. 


OIL 


SPINDLE 

BATCHING 

LUBRICATING 


MACHINERY 

CYLINDER 

ENGINE 

Stocks  of  all  descriptions  always  in  Iiand.  Contiacts  at  reduced  ratei. 
(134)  KER    DODS    &   Co.,  81,  Clive  Street. 


THOMSON  &  MYLNE'S 

PATENT  SUaAROAlTS    MILLS- 

For  particulars  of  Deoots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BKHKEA,   E.  I.    RAILWAY; 

OP  6,  Commereial  Buildings,  Calcutta. 

(103) 

ROOMS    WITH    BOARD, 

BY  Djy  OR  MOJVTH. 

46,    WELLESLEY    STREET, 

CORNER  OF  PARK  STREET, 

CALCUTTA. 

HIGHLAND    WHISKY. 


Rs.  25  per  dozen. 


GISBORNE  &  CO., 

(193)       40,  STIl.A.3XrX>. 


Notice. 

TO  CONTRACTORS   ANO  OTHERS. 

For  sale  at  the  S.  M.  Railway  Company  Stores 
at  Hubli. 

10  Portable  Engines,  10  H.-P. 

2  Portable  Engines,  12  H.-P. 

Also  the  following  Centrifugal  and  Contractors'  Pumps  : — 

5  eight-inch  Centrifugal  Pumps,  "inyincible." 

4  seven-inch  Centrifugal  Pumps,  "invincible." 

16  six-inch  Centrifugal  Pumps,  "  Invincible." 

4  four-inch  Contractors'  Pumps. 

7  six  inch  Contractors'  Pumps. 

1  six-and-ahalf-inch  Contractors'  Pump. 

1  eight-and-a-quarter-inch  Contractors'  Pump. 

1  two-and-a-half-inch  Contractors'  Pump. 
The  Portable  Engines  and  Pumps   have  all  been  in   use,   but  they 
will  be  put  into  working  order  before  being  sent  away. 

The  Agent  and  Chief  Engineer,    S.   M.  Railway,    Dharwar,  is   pre- 
pared to  leceive  offers  for  any  of  the  above. 
They  are  open  to  Inspection  to  any  one  wanting  them. 

Apply  to  Agent  and  Chief  Engineer. 

(17.3)  5.  M.  Kaihoay,  Dharwar. 


A    GREAT    WANT   SUPPLIED 
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HeaistercM  J4th  Octohev  JS7S. 

CYLINDER  OIL. 

T'aillTEIl,  HOEEISON  &  Co.,  Calcutta, 

Sole  Agents  for  Bengal, 


November  3,  '88.] 


INDIAN  ENGINEERING. 


859 


RANSOMES,  SIMS&JErFEEIES,LD., 

IPSWICH  &  LONDON. 


ENGINES  and  BOILERS— Portable,  Vertical,  Semi-Fixed  and  Stationary. 


RANSOMES   ^if/S   A  J 


Mining-  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 

OCTAVIUS  STEEL  &  Co.,  Ageots,  Cabtta. 


(155) 


ENGINES  &  MACHINES  IN  STOCK. 


T.  E.  THOMSON  &  CO.,  LD,    9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap- Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Boiled  Iron  Joists  and  Girders. 


coo 
00  ob 


STONEYS  PATENT 
SILENT  SELFOILINC  PUNKAH  WHEEL 

HORIZONTAL  VERTICAL 


!2i 


These  wheels  ore  Xoibei.ess  and  self-lnbrif.itiii?,  do  not  drop  oil  or  allow  the 
rope  to  b«  pulled  off  them,  are  eaHilj  fixed  in  any  position,  answer  equally  well  as 
Teriical  or  Horizontal  wheels,  and  run  perfectly  for  vears  without  attention. 

<iS4)  Sola  Asenta  for  Madras  :— 

SPBNOSa  at  Co.,  Mount  Boad,  Uadraa 


Calcutta  Plumbing  &  Gas  Fitting  Establishment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J,  D.  JONES, 

Mechanical  EnginuTf 
'  PROPKIITCBt 
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BURRAKUR    IRON    WORKS, 

Cast-iron  Socket  Pipes,  of  ordiimry  dimensions,  coated    with    Dr.    Angus    Smith'E   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  .v.  ...  ...     Rs.   4-4  per  cwt. 

O&St-iron  Flange  Pipes,  of  ordinaty  dimension*,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  dri  led  bolt  holes,  coated    with  Dr.    Angus   Smith's  solution       ...  ...       ,,  .    5-12      ,, 

OftSt-iron   Bends,    Tees    and    Cross     Pieces    for    Pipings   of    ordinary     dimensions  coated     with 

Dr.  Auirus  Smith's  solution  from  ...  ...  ...  ...  ...       ,,     7-0      „    upwards. 

CftSt-iroa  FuvUara,  Floor-plates,  Piain  Oolunuis,  Ac,  from  ...  ...  ...  ...        ,,      5-0      ,,  „ 

C&st-iron  Railway  Ohairs  and  Railway  Sleepers  from  ...  '...  ...  ...        ,,      3-8       ,, 

Cast-iron     Ornamental    Columns     railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

ic,  in  jjreat  variety  ...  ...  ...  ...  ...  ...  At  cheapest  rates. 

Oast-iron     Rammers,    Road    Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water   Pipes, 

Axle-boxes,    parts   of  machinery   and    other  castings  of  any  description  ...  ...  At  cheapest  rates. 

W»ter-lifu  ...  from  Rs.  35-0  each,  and  upwards. 

Ploughs  ...  Rs.     4-0  each. 

Kemarks. — Special  qnotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  appHcatiou. 

Orders  to  be  addresbed  to  the  Sitekintendknt  from  whom  any  further  particulars  can  be  ascertained.  (181) 

TBE  INDIA  RUBBER,  dUTTA  PEHCHA,  &  TELEURAPH  WORKS  Co.,  11, 

ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS, 

MANUFACTURERS  OP 

E1L.ECTI^IC5     lL.IGmT     .A.  I»  I»  J4^  II  .A.  T  XT  S  , 

OTNAMO.S.    LAMP*,    CAnUOSS,     LEADS,    SWITCUKS,    VOLT    AND    AMPERE    METERS,    LEAD  COVERED    LEADS    FOR    UNDERGROUND    WOBr 

SUBMARINE    TELEGRAPH    CABLES    AND    WIRES, 

BATTERIES,    IN3TET7MBNTS,    AND    TELBaRAPH    CONSTRUOTION    STORES,    TORPEDO    APPARATTJS. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


Foundry  Pig  Iron  No.    1  ...       ,,     445-0  per  ton. 

Ditto         No.  2  ...       „     2-8 

Ditto         No.   3  ...       „     40-0 


EsHintttes  given  for  all  kiitfis  of  Electric  Light  Work, 

WOESS :— SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTA    BKAN(^H: 13,    GOVKRNMENT    PLACE,    BAST- 

GODOWNS:— DACRE'S  LANE. 
(168)  Telegrnphte  Address^"  HI  LV  ERG  RAY,"    CALCUTTA. 

COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Tiuenty-sixth  Annual  Report  viz,  for  the  year  1887. 


FIRE   DEPARTMENT. 

Premiums  after  de<lucting 
Be-inaunLncea  ...    £769,265    0    0 

IntarMt  ...  ...     £  19,612    0    0 


aft«r  deducting  Re- 
uuurancea    .  ...     £443,587    0 


LIFE  DEPARTMENT. 

Premiuins  after  deducting 

Re-insurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Reinsurances.    £  79,229    0    0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £175,118    0    • 

Interest  ...     £     8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  ..     £138,365    0    a 

Interest  not  belonging  to 
above,  but  included  in 
Pro6t  and  Loss  ..     £  18,645    0    0 


Tbe  Life  Fund  was  increased  dnrin?  the  year  "by  £Q5,Q'iQ  and  now  amounts  to  ^GljOTO.OSi. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  chare  with  the  other  contracts  of  the  Company  in  the  security  afiforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capiul  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  foun^  to  stand  the  test  of  time,  thereby  in  conjunotlaD 
with  the  ample  Funds  affording  absolute  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  3l8t  December  1887  stood  at  £2,613,059. 

(39)  C.   H.  OG BOURNE,   Manager  and  Underwriter. 

PURE   HYDRAULIC  LIME. 

FRESE:      FI2.0IVE     .A.r>XJIL.TEI«,-A.TI03Sr. 

Numerous  favourable  certificates  of  the  quality  of  our  nnanufacture  have  been  received,  and  the  following  are  fair  selections: — 

J.   H.   Apjohs,   Esq.,   Superintending  En<:ineer,   Kidderpore  Dock   Worlis,    says  ; — 

"  Mr.  McKennie's  teat  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only  frds 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 

Paul  Dbjoux,  E.sq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — • 
"  It  i«  the  best  fihooting  Lime  imported  into  Calcutta." 

Jahes  Kihbbr,  Esq.,  M.I.O  E.,  En<^ineer  to  the  Corporation  of  Calcutta,  says  : — 

"  I*  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure  in  certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 

0.   A.   MiLi.8,  Esq.,  Executive  Engineer,  P.   W.   D.,  2nd  Calcutta  Division,  says  : — 
ITie   flhooting   Lime   manufactured   by  Messrs.  Burn  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  hare  used  it  i> 
the  construction  of  nwny  public  buildings  and  have   been  thoroughly  satisfied  with  it." 

1!T.S.-Cur  Lime  vu  used,  throuzhOTit  all  tho  Ei7or  Works  of  tbo  Calcutta  Fort  Oommlssloners. 


(179)  7,  Hastings  Street,  or  Maneegunge, 
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^otxas. 


The  Ofice  of  Publication  of  Iviiart  (ffngineeriiig  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spends  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
itig  subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  he  made  payable  to  them. 


Quarterly. 

■Rs.  4 


{germs  of  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  Es.  12     ...     Es.  7 

Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added.        

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 
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NOW  READY. 

"Artesian  Borings  in  the  Sunderbunds." 

As  the  issues  of  the  journal  containing  the  articles  headed 
as  above  are  out  of  print,  and  sufficient  inducement  having 
ofifered,  the  matter  has  been  reproduced  in  pamphlet  form  to  meet 
the  requirements  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Frice  lis.  2  per  copy Caxh. 
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IS  THE  GAME  WORTH  THE  CANDLE  ? 
Of  all  the  appliances  requisitioned  to  lend  a  coulev/r  cU 
rose  to   Indian   Administration   Reports,  that  which   is 
popularly  known  as  '  Eye-wash  '  plays  the  most  important 
part.  An  official  document  without  this  useful  and  neces- 
sary adjunct  is  like  the  play  of  Hamlet  with  the  part  of 
the  Prince  omitted  ;  it  is   stale,   flat,  and  unprofitable  ; 
what  is   worse   it   invites   hostile   criticism  and  exposes 
defects  and   shortcomings  that   had   rather  not  see  the 
light   of  day.      At   the  same   time,  however,  it  must  be 
admitted  there  is  a  certain  amount   of  tact  required   to 
manipulate  the  'Eye-wash.'     When  judiciously  applied  it 
covereth  a  multitude  of  sins  and  deformities,  but  if  there  is 
a  bungling  in  administering  it,  the  consequences  are  in- 
convenient, if  not  positively  unpleasant,  especially  should 
the  head  of  the  executive  happen  to  see  through  the  ugly, 
flimsy  device. 

The  other  day  we  had  occasion  to  review  the  Report  on 
the  Madras  Civil  Engineering  College,  and  pointed  out, 
on  the  admission  of  the  authorties  themselves,  what  poor 
return  the  public  got  by  the  up-keep  of  that  institution^ 
Now  we  have  a  report  of  what  may  be  considered  a  sister 
institution,  namely  the  Madras  School  of  Arts,  which 
discloses  still  more  lamentable  results. 

That  all  is  not  gold  that  glitters,   we   will   first  review 
the   annual   report  for   1887-88   and  then   examine  the 
financial  statement  appended  thereto,  to  see  how  far  they 
go  to  establish  the  progress  of  the  school.     The   number 
of  students  on  the  rolls  at  the  end  of  the  year  was  299,  a 
total   increase  of  34  on  the  number  in  the  previous  year  : 
"  the   increase   since  March  1888  is  over  100  per  cent.  " 
The  average  attendance  was  197,  or  a  total  increase  of  48. 
The  largest  number  of  students  attended  the  class  teach- 
ing  elementary   freehand  of  ornament  and  foliage  from 
copies  ;  next  come  those  who  learnt  freehand,  model   and 
geometrical   drawing   for   the   Middle   School   Drawing; 
and   the  others  proportionately   low.     As  an  instance  of 
the  popularity  of  technical  education,  and  how  students 
are  attracted  to  it,  the  following  is  a  safe  guide.     Among 
the  new  classes,  there  was  one   for  architectural  drawing, 
which  commenced  work  at  the  beginning  of  the  year  and 
was  attended  by  20  students  and  apprentices ;  another 
class  for  instruction  in  drawing,  up  to   the   first  stage  of 
the  Preliminary  Higher  Examination,  was  started  in  July. 
Like  all  novelties  in  India  the  attendance  went  up  like  a 
rocket,  the  attendance  for  the  first  four  months    being 
60  ;  but  by  the  end  of  the  year   it   came   down   like   the 
stick,  and  the  paying  students  were  represented  by  the 
number  four  !    The  Director  of  Public  Instruction,  how- 
ever, is   sanguine   in    his  expectations,   notwithstanding 
these   discouraging   results,   and   thinks  the  class  will  in- 
crease in  time  and  prove  useful. 

The  examinations  of  which  so  much  has  been  attempted 
to  be   made,  are   not   encouraging ;  the  results  are  an- 
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uounced  in  such  a  cloud  of  words  that  one  feels  diffident 
whether  to  commend  or  to  disparage  it.  Of  55 
students  who  appeared  for  the  Middle  School  Examin- 
ation, seven  passed  in  the  first  class,  13  in  the  second, 
and  12  in  the  third.  The  Higher  Examination  was 
scarcely  more  satisfactory.  In  geometry  and  measure- 
ment drawing  the  results  were  anything  but  good.  The 
Examiners  report :— "With  regard  to  the  whole  examin- 
ation, the  Examiners  are  of  opinion  that  in  the  mechani- 
cal work  of  the  students,  there  is  considerable  room  for 
improvement,  and  they  would  insist  on  more  methodical 
work  and  a  higher  standard  of  neatness  and  exactness. 
In  more  artistic  branches,"  (we  presume  from  an  orna- 
mental point  of  view)  "  such  as  foliage  drawing,  light  and 
shade  study,  and  more  especially  in  design,  the  work  is 
very  fair  and  creditable  to  the  students."  In  the  matter 
of  scholastic  attainments  in  English,  the  result  is  still 
more  deplorable.  Out  of  a  total  of  299  students 
134  could  only  read  and  write  English  and  151 
Hindus  were  ignorant  of  that  language.  The  total 
number  of  scholars  and  apprentices  was  49.  Even  the 
Museum  failed  to  attract  visitors,  for  the  number  during 
1887-88  was  48,997  shewing  a  falling  off  of  9,961  as  com- 
pared with  the  previous  year.  From  the  statement  of 
accounts  we  find  that  instead  of  there  being  a  surplus  of 
Rs.  999  as  anticipated,  there  was  a  deficit  of  Rs.  781  ;  this 
was  owing  to  .salaries  of  sergeant,  peons  and  other  ser- 
vants, who,  though  not  in  any  way  employed  in  the 
industrial  departments,  have  to  be  paid  from  the  profits 
of  manufactures. 

The  Director  of  Public  Instruction  in  his  review  of  the 
jetter  of  the  Superintendent,  School  of  Industrial  Arts, 
congratulates  him,  which  we  suppose  is  another  form  of 
official  compliment,  on  the  appreciable  increase  in  the 
strength  of  the  institution,  the  number  having  risen 
from  265  to  299,  or  by  13  per  cent.  The  standard  of 
excellence  is  evidently  computed  by  the  quantity,  and  not 
the  quality  of  results.  Of  course  there  has  been  an  indis- 
criminate application  of  '  Eye-wash'  which  may  have  some 
effect  on  officialism,  but  the  public  are  unfortunately 
too  obtuse  to  accept  it  in  the  same  light. 

Descending  to  matter  of  fact  figures,  we  find  that  they 
have  been  evoked  to  a  precision  such  as  we  may  hope  in 
vain  to  find  even  in  an  official  document.  Under  the  head 
of  receipts,  the  income  from  school  fees  and  sales  of  manu- 
factures is  credited  with  Rs.  10,461.  To  this  is  added  Go- 
vernment grant  in  its  various  forms  at  Rs.  23,252,  and  what 
with  the  outstanding  on  the  31st  March  of  the  present  year 
and  stock  and  materials  the  handsome  figure  of  Rs.  30,843 
is  reached.  This  by  way  of  receipts  only.  But  will  any 
one  have  the  goodness  to  tell  us  why  the  sum  of 
Rs.  23,252,  wrung  from  the  '  masses'  out  of  their  hard  earn- 
ings, living  probably  on  one  meal  a  day,  should  be  appropri- 
ated for  such  a  purpose — viz.,  to  support  299  students  at 
the  rate  of  Rs.  77  for  each  pupil  per  year  ? 

Not  to  cany  the  process  of  breaking  a  butterfly 
on  a  wheel  further,  we  will  reproduce  an  excerpt  from 
the  local  Journal  of  Education,  as  to  what  value 
is  placed  upon  such  interested  testimony.  Referring 
to   the    foregoing    account    our    contemporary    says : — 


We  might  have  presumed  that  this  was  impossible, 
and  that  some  portion  of  this  large  sum  was  due  to 
expenditure  in  the  manufacturing  section,  and  might  be 
laid  to  the  account  of  the  lion's  cage  in  the  People's  Park 
and  the  Lady  Grant-Duff  cabinet.  But  this  cannot  be, 
for  we  find  on  the  debit  side  large  entries  of  sums  paid 
out  of  "  profits  of  manufactures."  It  is  true  that  the  only 
profit  shewn  on  the  credit  side  was  a  debtor  balance,  but 
that  may  be  only  an  artistic  detail.  However,  items  of 
Rs.  21,425-2-4  are  said  to  be  '  met  from  the  profits  of 
manufactures.'  A  goodlj'  amount  of  profit.  On  the 
other  side  of  the  account  we  find — Sale  of  Manufactures 
Rs.  9,334-12-0.  Net  Outstandings  (taken  as  due  to 
Manufacturing  Department)  Rs.  1,120-11-3.  Increase  of 
Stock  and  Materials  Rs.  732-6-2,  total  Rs.  11,187-1-35. 
This  is  not  profit,  this  is  the  gross  return.  So  we  have 
this  remarkable  fact ;  gross  returns  of  Rs.  11,187  shew  a 
profit  of  Rs.  21,425.  Of  course  this  is  all  nonsense,  but 
it  is  what  the  report  says.  We  may,  we  presume,  take 
all  expenditure  '  met  from  profits  of  manufactures '  as 
expenditure  on  manufactures,  and  this  being  so,  so  far 
from  any  profit  there  is  a  loss  of  Rs.  10,237-4-11.  This 
is  met  as  follows.  Special  Government  Grant,  Govern- 
ment Fixed  Contribution,  fees  of  the  School  Depart- 
ment, Rs.  9,505-11-6,  leaving  a  debtor  balance  at  the  end 
of  the  year  of  Rs.  731-9-5.  This  takes  no  account  of 
the  value  to  the  manufacturing  department  of  the  services 
of  the  Permanent  Establishment  for  which  Government 
pays  separately  to  the  tune  of  Rs.  13,118-11-0  joer  annum. 


PETROLEUM. 

Sundry  scientists  in  religion  who  make  the  book  of  Re- 
velations their  special  study  every  now  and  again  announce 
the  end  of  the  world,  the  great  battle  of  Armageddon 
and  the  triumph  of  the  saints  as  a  cataclysm  to  be 
expected  immediately — if  not  sooner,  a  Yankee  would 
say.  Similarly  sundry  scientific  doubters  of  Nature 
are  fond  of  telling  us  every  now  and  again  that  the 
world's  coalfields  are  exhausted,  that  the  world's  fuel 
is  all  used  up,  and  a  new  glacial  period  impending ; 
Credat  Judceus  Apella.  New  coalfields  are  being 
discovered  all  over  the  world  every  year,  there  is  every 
geologic  reason  to  suppose  will  continue  to  be  discovered 
and  developed. 

Your  mere  scientist  lives  in  his  books,  and  on  his 
theories.  He  has  very  vague,  somewhat  distru.stful, 
verj'  distressful  ideas  about  the  values  and  uses  of  practi- 
cality. Practicality,  however,  is  not  at  all  "  touchy," 
and  will,  when  the  need  for  its  services  is  perceived, 
readily  come  to  the  rescue.  Coal  suppositiously  failing. 
Why  not  in  the  guise  of  petroleum  ?  Neither  the 
American  or  Burman  deposits  are  anything  like  worked 
out  yet — or  shewing  any  signs  of  such  likelihood.  The 
North-West  is  full  of  promise.  And  hardly  ever  do  six 
months  go  by  without  our  hearing  of  some  new  striking 
of  "  ile."  On  some  Indian  Railways  it  has  proved 
fvhere  tried,  a  cheap,  as  well  as  an  efficient,  substitute 
tor  coal,  as  a  factor  towards   motive  power.     For  many 


November  10,  '88.] 


INDIAN  ENGINEERING. 


363 


reasons,  over  and  above  cheap  Railway  working,  we 
welcome  therefore  a  Report  on  petroleum  deposits  in 
the  Upper  Assam  Valley  lately  furnished  to  the  Govern- 
ment of  India  by  Mr.  R.  A.  Townsend,  Superintendent 
of  Petroleum  Works  in  Beluchistan.  He  speaks  well  of 
%e  oil  supply,  and  holds  out  a  prospect  of  coal  as  well, 
as  the  reward  of  exploitation.  He  estimates  the  proba- 
ble, profitably  workable  area  at  700  square  miles.  But 
that  is  not  all,  or  anything  like  all. 

Mr.  Townsend  tells  us,  even  as  other  competent  autho- 
rities have  told  us,  a  vast  tract  of  land  within  the  Upper 
Assam  Valley  is  known  to  have  many  shows  of  petroleum 
outside  the  above-named  limits  ;  and  it  should  be  care- 
fully examined  during  a  proper  season  of  the  year  when 
the  geological  features  can  be  studied  from  rock  sections 
exposed  in  the  dry  beds  of  rivers  and  streams,  and  when 
locomotion  with  ease  and  certainty  is  possible :  until  this 
can  be  done,  any  attempt  to  define  the  area  or  limit  over 
which  oil  may  be  mined  for  successfully  in  Assam  would 
be  presumption  on  my  part. 

Would  it  not  be  better  to  employ  skilled  men  like 
Mr.  Hughes,  of  the  Geological  Survey,  on  the  work 
indicated  instead  of  sending  them  to  waste  their  time, 
and  incur  opprobrium,  at  places  like  Hyderabad,  where 
amlagham  jealousies  and  suspicions,  and  greeds,  will 
always  defeat  energetic  pursuit  of  science  ? 

Development  of  an  oil  trade  in  Assam  is  no  new  idea. 
Attempt  at  it  was  made  twenty  years  ago.  An  attempt 
that  failed  commercially  from  various  causes.  Chiefly 
for  lack  of  cheap  and  easy  transport  to  consuming 
markets  ;  partly  because  of  inexperience.  Certainly  not 
because  of  lack  of  oil.  Experience  has  been  gained  now 
that  good  communications  have  been  established.  What 
between  the  Brahmapootra  Steam  Flotilla  and  the  new 
Railway,  Assam  has  little  to  complain  of  in  the  way  of 
communications — could  have  little  difficulty  in  despatch- 
ing oil  to  market,  if  so  minded.  Artesian  borings  are  cheap 
now-a-days ;  the  demand  for  kerosine  all  over  India  is 
great,  and  is  increasing.  Petroleum  prospects  in  Assam 
seem  to  us  decidedly  rosy.  Mr.  Townsend  says  so,  more 
cautiously,  and  makes  the  admission  text  for  a  seasonable 
homily.  Thus  the  time  having  arrived  when  the  oil 
deposits  of  Assam  are  likely  to  be  worked  in  a  practical 
way,  it  will  be  well  for  the  Government  of  India  to  devise 
some  satisfactory  method  of  dividing  up  the  lands  into 
plots  for  leasing  on  terms  of  mutual  advantage  to  all 
concerned  ;  and  it  will  be  found  necessary  also  to  establish 
rules  governing  the  treatment  of  bore  holes  when  made> 
and  especially  when  abandoned.  The  rainfall  of  Assam  is 
a  phenomenal  one,  and  the  bulk  of  the  country  in  which 
oil  is  likely  to  be  found  is  a  flat  plain ;  conditions  re- 
quiring great  care  in  preventing  surface  water  from 
flooding  the  oil  measures  by  means  of  carelessly  or 
ignorantly  constructed  boring.s.  It  may  also  be  found 
necessary  to  relax  somewhat  the  rules  governing  the 
reserved  forests  covering  the  tracts,  at  any  rate  in  the 
pioneering  stages  of  development,  if  for  no  other  than 
sanitary  reasons  affecting  the  skilled  laborers  who  will  bo 
forc^  to  live  near  their  works  when  once  started. 


AMERICAN  RAILWAY  PASSENGER  TRAVEL. 

Scribner's  Magazine  continues  its  Railway  articles. 
The  one  in  the  September  issue  deals  with  Railway  passen- 
ger travel  and  has  been  written  by  General  Horace  Porter. 
In  September  1825,  the  Stockton  and  Darlington  Railway 
(12  miles  long)  was  opened  in  England,  George  Stephen- 
son acting  as  "  driver,"  a  man  on  horseback  riding  a  little 
in  advance  of  the  engine  to  warn  trespassers  of  the  fearful 
fate  which  awaited  them  if  they  failed  to  get  out  of  the  way 
of  a  train  moving  with  such  startling  velocity  as  ten  miles 
an  hour.  It  was  not  till  1829  that  a  locomotive  engine  was 
used  on  an  American  passenger  track.  It  was  one  imported 
from  England,  and  called  the  "  Stourbridge  Lion." 
When,  in  May  1830,  the  first  division  of  the  Baltimore 
and  Ohio  road  was  opened  (a  distance  of  15  miles)  horse 
power  was  employed.  A  primitive  railroad  notice  in- 
forms intending  passengers  that  "  a  brigade  of  cars  "  will 
leave  the  Pratt  Street  Depot  at  such  and  such  a  time. 
Although  the  word  brigade  has  dropped  out  of  the 
American  Railway  vocabulary  it  differs  a  good  deal 
from  the  English  one.  E.g.,  the  Yankee  driver  is  the 
Engineer,  the  Guard  the  Conductor,  carriages  are  cars 
the  booking  office  is  the  ticket  office,  &c.,  &c.  Conserva- 
tive England  has  held  fast  to  coaching  styles  and  appel- 
lations that  were  dear  in  the  days  before  Railways 
supplanted  stage  coaches.  The  coach  was  naturally  the 
direct  model  of  all  primary  Railway  carriages.  The  writer 
in  Scribner  reminds  his  readers  that  England  still  retains 
the  Railway  carriage  divided  into  compartments  that 
bear  a  close  resemblance,  inside  and  out,  to  stage  coach 
bodies  with  the  middle  seat  omitted.  Radically  inclined 
America,  at  a  very  early  stage  of  its  Railway  development, 
repudiated  stage  coach  architecture,  and  adopted  a  long 
''car"  in  one  compartment  and  containing  a  middle  aisle 
which  admitted  of  communication  throughout  the  train. 
This  car  "was  carried  on  two  trucks,  or  bogies,  and  was 
well  adapted  to  the  sharp  curvature  which  prevailed  on 
our  Railways."  The  introduction  of  Railways  was  received 
in  America  with  fully  as  much  distrust  and  dislike  as  in 
England,  and  at  first  the  arrangements  for  passenger 
traffic  were  very  crude.     General  Porter  says  : — 

The  railroad  was  a  decided  step  in  advance,  compared 
with  the  stage  coach  and  canal  boat,  but  when  we  picture 
the  surroundings  of  the  traveller  upon  Railways  during  the 
first  ten  or  fifteen  years  of  their  existence,  we  find  his 
journey  was  not  one  to  be  envied.  He  was  jammed  into 
a  narrow  seat  with  a  stiff  back,  the  deck  of  the  car  was 
low  and  flat,  and  ventilation  in  winter  impossible.  A  stove 
at  each  end  did  little  more  than  generate  carbonic  oxide. 
The  passenger  roasted  if  he  sat  at  the  end  of  the  car,  and 
froze  if  he  sat  in  the  middle.  Tallow  candles  furnished  a 
"dim  religious  light,"  but  the  accompanying  odor  did  not 
savor  of  cathedral  incense.  The  dust  was  suffocating  in 
dry  weather  ;  there  were  no  adequate  spark-arresters  on 
the  engine,  or  screens  at  the  windows,  and  the  begrimed 
passenger  at  the  end  of  his  journey  looked  as  if  he 
had  spent  the  day  in  a  blacksmith  "  shop."  Then, 
the  springs  were  hard,  the  jolting  was  harder,  the 
windows  rattled,  the  brakes  were  clumsy,  and  of  little  use. 
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There  were  no  double  tracks;  there  was  no  telegraph  to 
fecilitat-e  the  safe  despatch  and  running  of  trains.  Long 
journeys,  when  undertaken,  have  to  be  made  over  lines 
composed  of  a  number  of  short,  independent  Railways, 
and  the  bewildered  iiassenffer  had  to  transfer  himself, 
buy  a  fresh  ticket,  personally  pick  out  his  luggage,  as 
likely  as  not  on  an  uncovered  platform,  in  the  rain. 
There  has  been  transformation  since  then.  Every  year  has 
its  own  record  of  progress  effected.  In  1849  the  Hodge 
hand-brake  was  introduced,  in  1869  George  Westing- 
house  patentfid  his  air-brake,  by  which  power  from  the 
engine  was  transmitted  by  compressed  air  carried  through 
hose  ;  in  1871,  the  vacuum  brake  was  devised.  A  difficul- 
ty under  which  American  Railways  suffered  for  many 
years  was  faulty  car  coupling.  The  ordinary  means  con- 
sisted of  coiipling  pins  inserted  into  links  attached  to 
the  cars.  There  was  a  great  deal  of  "  slack,"  the  jerking 
of  the  train  in  consequence  was  very  objectionable,  ami 
the  distance  between  the  platforms  of  the  cars  made  the 
crossing  of  them  dangerous.  In  collisions  one  platform 
was  likely  to  rise  above  that  of  the  adjoining  car,  and 
"  telescoping  "  was  not  an  uncommon  occurrence. 

The  means  of  warning  passengers  against  standing  on 
the  platforms  were  characteristic  of  the  dangers  which 
threatened,  and  were  often  ingenious  in  the  devices  for 
attracting  attention.  On  a  New  Jersey  road  there  was 
painted  on  the  car  door  a  picture  of  a  new-made  grave, 
with  a  formidable  tombstone,  on  which  was  an  inscrip- 
tion announcing  to  a  terrified  public  that  it  was  "  Sacred 
to  the  memory  of  the  man  who  had  stood  on  a  plat- 
form." 

The  Miller  coupler  and  buffer  were  invented  in  1863, 
and  were  followed  by  the  Janney  coupler,  and  a  number 
of  other  deviees,  the  essential  principle  of  all  being  an 
automatic  arrangement,  by  which  the  two  knuckles  of 
the  coupler,  when  thrust  together,  become  securely  locked^ 
and  a  system  of  springs  which  keep  the  buffers  in  close 
contact,  and  prevent  jerking  and  jarring  when  the  train  is, 
in  motion. 

The  first  attempt  to  furnish  the  American  Railway 
passenger  with  a  sleeping  berth  during  his  journey  was 
made  in  18.36  on  the  Cumberland  Valley  Railroad  of 
Pennsylvania  A  primitive  and  inefficient  attempt  at 
passenger  relief  Each  one  cost  about  4,500  dollars.  In 
1864  in  a  yard  of  the  Chicago  and  Alton  Railroad,  Mr.  Pull- 
mann  built  his  first  car,  the  Pioneer,  at  a  cost  of  18,000 
dollars — and  was  laughed  at  for  his  pains.  He  laughs 
best  who  wns.  Three  years  afterwards  the  Pullmann 
Car  Company  was  formed. 

The  story  of  its  success,  of  the  afloption  of  Pullmann 
cars  all  over  Europe,  as  well  as  America,  all  of  us  know. 
All  our  readers  may  not  know  that  in  1880,  the 
Pullmann  Company  erected  the  most  extensive  "  car 
works"  in  the  world,  at  Pullmann,  fourteen  miles  south  of 
Chicago.  Five  thousand  workmen  are  employed  there ; 
and  an  idea  of  the  capacity  and  resources  of  the  shops  may 
be  gathered  from  the  fact  that  a  hundred  freight  cars — 
what  English  people  would  call  goods  vans — have  been 
built  in  them  in  eight  hours. 


In  America  a  "  Bureau  of  Information"  is  to  be  found 
at  large  passenger  stations.  There  sits  an  official  who, 
"  with  Job-like  patience,  repeats  to  the  curiously  inclined 
passengers  the  whole  Railway  catechism,  and  successfully 
answers  conundrums  that  would  stump  an  Oriental 
pundit."  A  good  idea,  this  Information  Bureau !  In 
Europe,  in  India  it  is  the  third  class  passenger  traffic  that 
pays:  in  America  it  is  the  first.  First  class  in  America 
costs  no  more  than  third  across  the  Atlantic.  Third 
class  travel  is  confined  to  immigrants  from  Europe. 

The  subject  of  Railway  accidents  is  a  delicate  one 
General  Porter  suggests  that  statistics  regarding  them 
are  necessarily  unreliable,  because  "Railway  Companies 
are  not  eager  to  publish  their  calamities  from  the  house- 
tops." Mulhall  in  his  Dictionary  of  Statistics  brings 
American  Railways  in  guilty  of  killing  and  wounding  on 
an  average  about  four  times  as  many  passengers  as  are 
killed  and  wounded  on  European  lines  in  the  same  space 
of  time ;  about  five  times  as  many  as  Railway  accidents  in 
the  United  Kingdom  are  responsible  for.  General  Porter 
protests. 

We  for  our  part  have  no  means  of  judging  to  which 
side  the  balance  of  truth  inclines — can  only  say  that 
General  Porter's  apologia  is  not  satisfactory  ;  is  indeed  in 
itself  suspicious. 


ROAD-CONSTRUCTION  IN   THE   VIZAGAPATAM 
AGENCY. 

The  tendency  of  latter  day  thought  is  towards  replen- 
ishments, restitutions,  relevancies,  in  place  of  the  wide 
area  of  scandal  and  surmise  that  used  to  have  dominion. 
Siberia  is  no  longer  a  trackless  unexplored  region,  only  fife 
for  fictionists  to  glean  sensational  materials  for  their  novels 
in,  but  acknowledged  as  a  quite  eligible  place  of  residence. 
Madras  is  not  second  to  Siberia  in  capacity  for  the  recep- 
tion of  civilizing  influences.  So  at  least  a  State  paper 
lately  published  on  authority  in  that  Presidency,  leads  us 
to  conclude.  We  find  it  written  in  the  said  State  paper 
apropos  of  a  Through  Siberian  Railway  : — 

"  It  is  a  paradox  that  a  huge  territory  abounding  in 
every  kind  of  potential  riches  should  have  been  left  pin- 
ing for  the  roads  without  which  none  of  its  resources  can 

be  rendered  available Siberia   has  been   regarded 

as  a  wilderness  simply  because  it  was  unknown.  It  was 
unknown  and  practically  a  wilderness  because  it  was  de- 
void of  roads.  Inquiry  has  demonstrated  that  it  is  a 
region  of  extraordinary  fertility  for  a  large  part  of  its 
surface.  Its  climate,  which  was  fabled  to  be  {sic)  and 
deadly,  has  been  proved  by  experience  to  be  generally 
endurable,  and  at  some  spots  delightful,  &c.  Had  half 
the  energy,  skill  and  money  been  applied  to  Siberian 
development,  which  have  been  lavished  on  rounding  off 
Ru.ssian  boundaries,  the  country  would  by  this  time  have 
been  a  veritable  treasure  house." 

The  picture  drawn  is  held  applicable  to  the  existent 
state  of  affairs  in  Jeypore.  The  Jeypore  plains  are  said  to 
be  mines  of  agricultural  wealth,  not  a  whit  inferior  in 
economical  degree  to  those  of  Siberia,  and  fully  as  worthy 
of   being  ". promoted.  ?'.  To   open  roads  through  -these 
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ghauts  has,  we  are  told,  "  been  the  aim  of  every  Collector 
of  the  Vizagapatam  District  for  the  last  five  and  twenty 
years.  "  Evidently  it  is  not  altogether  for  nothing  that 
Madras  has  earned  a  reputation  as  Slow  and  Benighted. 

Apropos,  it  occurs  to  the  writer  of  the  Report  we  have 
under  consideration,  that  if  a  Deputy  Examiner  were 
attached  to  the  Superintending  Engineer's  Office  to  audit 
all  the  Public  Works  Accounts  of  the  First  Circle,  and  if 
the  Superintending  Engineer  had  in  his  own  hands  the 
authority  now  vested  in  the  office  of  the  Chief  Engineer 
of  Madras,  Public  Works  in  the  relieved  districts  would 
proceed  with  vastly  less  delay,  and  with  far  more  satis- 
factory execution  than  now  obtains. 

The  Vizagapatam  and  Central  Provinces  trunk  line  is 
by  responsible  authority  held  to  be  "  an  indispensable 
work."  Alignment  of  the  road  is  shortly  to  be  commenced. 
It  has  been  settled  that  it  is  to  touch  the  border  near 
Borai.  Apropos,  consider  this  remark  on  the  part  of  the 
Governor's  Agent  at  Vizagapatam: — 

"  With  regard,  however,  to  the  contemplated  cost  of 
this  road  on  our  side  of  the  border,  I  enter  a  most  serious 
protest  against  the  estimates  of  the  Madras  Public  Works 
Department.  I  am  of  opinion  that  the  sanctioned  esti- 
mates for  the  Pottingi-Koraput  road  are  very  largely  in 
excess  of  the  rates  actually  necessary ;  and  these  rates 
must  not  be  taken  as  the  criteria  for  work  over  the  whole 
line.  Putting  aside  the  bridges,  which  are  to  be  iron 
girder  bridges — an  innovation  that  is  involved  in  doubt 
and  great  expense — I  venture  to  say  that  the  road  work, 
excluding  the  larger  bridges,  ought  to  be  completed  for 
Rs.  2,500  a  mile,  whereas  I  understand  that  the  earth- 
work, metalling  and  culverts  are  estimated  to  ccme  to 
over  Rs.  5,898  a  mile.  The  soil  is  excellently  adapted  for 
road-making.  There  are  few  embarkments  or  cuttings  ; 
■nothing  to  pay  for  the  land." 

Here  is  a  paragraph  worthy  of  some  attention  : — 

""  Lieutenant-Colonel  Eraser,  r.e.,  says  that  it  is  130  miles 
from  Koraput  to  the  frontier  (by  the  route  I  advocate 
it  is  115  miles),  and  he  says  '  at  the  low  estimate'  of  the 
Pottingi-Koiaput  road,  the  total  cost  will  be  Rs.  13,50,000, 
and  it  will  take  20  years  to  open  it !  The  difference  be- 
tween the  per-mileage  estimates  of  the  two  Engineers  is  as 

follows  : — 

Rs. 
Ma<Iras  estimate  fori  mile  of  road      ...  ...  ...  10,  .384 

Central  Provinces  do  ...  ...  ..      3,053 

My  estimate  is  as  follows : — 

Rs. 
Koraput   to  frontier,    115   miles,  less  5   miles  paid  by    the 

Maharajah,  balance  110  miles.     Earth-work,   metalling  and 
gravelling  at  Rs.  2,500  per  mile        ...  ...  ...2,75,000 

Bridging  18  nullahs,  with  a  total   water-way  of  855  fset,  at 

Rs.  65  per  running  foot  ...  ...  ..    55,575 

Constructing  a  raft  for  carts  to  cross  the  Indravati  river        ...      1,000 
iTwo  8urpervisors,  at  Rs,  350  each  per  month  for  four  years  ...    33,600 


^otcs  nut)  domnteittH. 


Cost  o    20  inspection  houses 
ffools 


3,65,175 
..  10,000 
..    20,000 

3,95,175 


or  in  round  aumbers    .,.4,00,000' 


Struck  Oil. — At  a  jail  iu  Minbu,  in  Upper  Burma,  the 
P.  W.  D.  while  digging  a  well  at  a  depth  of  about 
60  feet,  discovered  bluish  shale  strongly  impregnated  with 
earth  oil.  It  is  believed  that  a  better  yield  of  oil  may 
be  obtained  at  Minbu  than  at  Yanangyoung. 

H  ow  Long  ? — Says  the  Ooty  paper : — Delay  appears 
inevitable  with  the  Nilgiri  Railway.  Mr.  WooUey  who 
was  to  have  left  England  about  the  middle  of  the  current 
month,  has  been  obliged,  unavoidabl}',  to  postpone  his 
departure  till  the  end  of  the  current  or  beginning  of  the 
next  year.  It  is  hoped  that  then  the  line  will  be  started 
and  no  cause  for  further  delay  occur. 

Jade-Stone. — There  has  been  no  increase  in  the  value 
of  this  product  sent  away  from  Burma  to  China.  In  1886- 
87  2,890cwts.,  valued  at  R.s.  5,61,000,  were  shipped,  and 
in  1887-88  3,907cwts.  of  the  value  of  Rs.  5,53,515.  All 
that  was  available  during  the  year  was  of  poor  quality. 
The  trade  was  also  greatly  retarded  by  the  unsettled  state 
of  the  country  in  the  neighbourhood  of  the  jade-mines. 

The  Scarcity  of  Fuel  at  Darjeeling. — In  a  recent 
letter  from  Mr.  Prestage,  to  the  Chairman  of  the  Darjee- 
ling Municipality,  he  says  that  since  1874  the  price  of  fire- 
wood has  increased  from  Rs.  15  to  its  present  cost  of  Rs.  32 
per  100  maunds,  so  that  one  of  our  main  necessaries  has  in 
a  few  years  more  than  doubled  in  cost,  but  what  is  still 
more  serious  is,  that  from  the  present  control  and  working 
of  our  sources  of  supply,  and  the  neglect  to  produce  and 
reproduce,  there  is  reason  to  fear  that  another  14  years 
may  shew  a  further  increase  of  cost  of  more  than  100  per 
cent. 

Indo-European  Cable.s. — The  simultaneous  break 
in  the  telegraphic  communication  between  Australia  and 
India,  and  between  India  and  Aden,  teaches  a  lesson, 
thinks  a  London  journal,  by  which  we  .should  lose  no  time 
in  profiting.  At  present,  the  only  alternative  route  we 
have  when  our  direct  wires  are  disabled,  is  through 
foreign  territory.  This  is  a  state  of  things  which  should 
not  be  allowed  to  exist  longer  than  can  be  helped.  It  is, 
therefore,  hoped  that  the  Government  will  see  their  way  to 
bring  to  a  speed}'  conclusion  the  negotiations  which  have 
been  for  a  long  time  pending  for  the  laying  of  a  direct 
cable  between  Vancouver's  Island  and  Australia. 

The  G.  I.  P.  Railway. — The  Chamber  of  Commerce. 
Bombay,  have  addressed  the  Acting  Agent  of  the  G.  I.  P. 
Railway  Company,  Bombay,  regarding  the  necessity  which, 
in  their  opinion,  exists  for  the  immediate  doubling  of 
that  line  of  Railway  from  Khandwa  to  Itarsi,  and  ultimate- 
ly to  Jabalpur.  From  the  information  at  their  disposal 
the  Chamber  believe  that  to  provide  for  the  traffic  now 
existing,  the  capacity  of  that  section  of  your  system  is 
already  taxed  to  the  uttermost  during  the  busy  season  in 
April,  May,  and  June,  and  that  when  the  additional  traffic 
which  may  be  anticipated  from  the  opening  of  the  Midland 
Railway  has  to  be  dealt  with,  it  will  be  impossible  to  trans- 
port it  on  a  single  line  of  rails. 

British  Engineering  Work  in  Egypt. — Whatever 
may  be  doubtful  in  our  dealings  with  that  country,  ib 
must  be  admitted  by  our  bitterest  critic,  unless  he  desires 
to  forfeit  all  claim  to  candor,  that  we  have  labored  hard 
under  gi-eat  di.sconragements  to  improve  the  physical  con- 
dition of  the  people  and  to  develope  the  great  natural 
wealth  of  the  soil.  The  improvements  carried  out  inider 
the  able  direction  of  Sir  Colin  Moncrieff  and  the  staff  of 
assistants  into  whom  he  has  inspired  his  own  enthusiasm. 
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confer,  in  their  direct  material  enrichment  of  the  popu- 
lace, and  in  their  indirect  effect  upon  its  moral  character, 
a  boon  such  as  no  rulers  of  Egypt,  native  or  foreign,  have 
dreamed  of  bestowing  for  centuries. 

A  RmiRKtE  CoLiJiaE  Grievance. — The  rules  which  are 
in  future  to  govern  the  appointments  to  the  upper  subor- 
<linate  grades  in  the  case  of  Eoorkee-passed  students  are 
likely  to  bear  very  hardly  on  the  cirilinii  candidates.  We 
have  the  old  and  new  niles  before  us,  and  in  paragraph  16 
of  the  latter  we  read: — "Twenty-five  men  of  those  who 
pass  successfully — j)-)  efereiwe  leivg  given  to  soldiers — 
will  be  appt)inted  as  overseer  apprentices,  and  will  spend 
the  third  year  of  their  training  in  acquiring  the  practical 
pari  of  their  education."  The  words  we  have  italici.scd 
are  those  to  which  objection  has  been  taken.  In  the  old 
rules  the  same  paragraph  begins  with  the  words,  "All 
who  pass  successfidly,"  &c.,  there  being  no  special  con- 
cessions to  anybody. 

Advice  to  Inventors. — An  American  exchange 
says  : — In  testing  the  actual  value  of  any  new  invention 
the  cardinal  question  to  be  asked  is:  "How  will  the 
benefit  to  be  derived  by  the  use  of  this  device  compare 
with  the  trouble  and  expense  of  establishing  and  main- 
taining it  ?  "  It  is  the  misfortune  of  the  typical  inventor 
the  while  he  may  be  able  to  estimate  with  some  degree 
of  fairness  the  cost  of  his  device,  he  is  always  prone  to 
over-estimate  the  benefit  to  be  derived  from  its  use. 
The  Patent  Office  records  are  full  of  the  results  of  such 
men's  work ;  the  only  result  which  they  ever  attained. 
There  are  thousands  of  things  which  it  is  quite  possible 
to  do,  and  which  would  result  in  some  benefit ;  but  they 
are  not  done,  simply  because  this  benefit  is  too  high  priced. 

Sanitation  in  India.— Dr.  Bidie,  the  Sanitary  Com- 
missioner of  Madras,  has  come  to  the  .'ame  conclusions  as 
the  Government  of  India  and  all  the  sanitary  authorities 
in  this  country,  to  the  effect,  that  but  little  can  be  done 
except  under  the  advice  of  qualified  Sanitary  Engineers. 
In  order  also  fully  to  carry  out  the  plans  of  these  Engi- 
neers it  will  be  necessary  to  employ  under  them  trained 
Sanitary  Inspeciors,  as  the  Inspectors  and  Overseers  at 
present  employed  for  this  duty  are  without  any  of  the 
Racial  knowledge  required.  Where  to  find  them  at 
present  is  the  difficulty,  but  Dr.  Bidie  suggests  that 
hygiene  should  be  included  in  any  scheme  of  technical  edu- 
cation, when  fairly  educated  men  might  qualify  for  Sani- 
tary Inspectors,  especially  if  the  study  were  made  obli- 
gatory. 

Svdney  City  Railway.— The  Government  of  New 
South  Wales  are  now  considering  a  scheme  of  a  compre- 
hensive character  for  the  City  Railway  extension.  It  is 
proposed  to  cairy  the  line  underground  from  the  Rodfem 
station  along  the  western  side  of  the  City  to  a  terminal 
i.tation  at  the  south-western  corner  of  the  Circular  Quay. 
The  Railway  will  then  be  carried  by  a  semi-circular  route 
acrfjss  the  northern  part  of  the  quay  under  the  Govern- 
ment House  domain  and  the  Botanic  Gardens  to  Wool- 
loomooloo  Bay,  and  thence  vid  Darlinghurst,  Randwick 
and  Waterloo  to  Ers-kineville  station  on  the  Illawarra 
Railway.  It  is  proposed  to  have  stations  at  various 
Buiuble  centres  along  the  whole  route,  and  the  line  is  in- 
tended to  serve  for  suburban  passenger  as  well  as  general 
goods  traffic  to  and    from    the   shipping  in  the  harbour. 

The  Mixerai,  Re.sol-rces  of  Qleen.sland.— The 
Rejiort  of  the  Department  of  Alines  for  the  year 
1887  is  a  very  valuable  contribution  to  the  mining 
literature,    and   contains    much  information    of  a  per- 


manent, as  well  as  some  of  onl}'  a  transient  interest 
The  principal  feature  of  the  report  is  the  boom  which  has 
taken  place  in  gold-mining.  In  1886  there  was  greater 
activity  as  compared  with  the  previous  j-ear,  but  last  year 
there  was  a  general  forward  movement,  the  result  of  which 
was  an  increase  in  the  yield  of  gold  amounting  to  84,925 
oz.  Most  of  the  old  fields  of  the  Colony  contributed  more 
of  the  precious  metal  than  they  did  in  1886,  and  the  new 
ones  produced  enough  to  mark  the  position  they  arc  likely 
to  occupy  in  future  amongst  the  auriferous  localities  of 
Queensland.  In  those  fields  where  there  was  no  increase 
it  may  be  attributed  to  their  remoteness  from  the  coast, 
and  the  difficulty  of  access  to  them  by  drays  carrving,, 
machinery. 

Railway  Extension  in  South  Australia. — The 
Railway  Commissioners  have  just  returned  from  an  in- 
spection of  the  Great  Northern  Railway.  They  travelled 
to  Anna  Creek,  580  miles  up  the  line  from  Adelaide,  and 
thence  to  the  present  head  of  the  line,  Edward's  Creek,, 
forty  miles  further.  The  rails  are  laid  to  this  point,  but 
the  earthworks  are  constructed  twenty  miles  beyond, 
leaving  about  forty  miles  to  Angel  pole  to  be  covered. 
It  is  doubtful  whether  the  Railway  will  at  present  be 
extended  beyond  Condowie  Creek.  The  Commissioners- 
found  the  line  in  splendid  order,  and  well  and  solidly  laid. 
The  country  beyond  Hawker  is  greatly  in  want  of  rain, 
the  present  season  being  the  driest  known  for  at  least  ten 
years.  It  is  impossible  to  get  stock  through,  as  water 
has  to  be  taken  up  by  train,  the  supply  at  Coward" 
Springs  and  other  places  not  being  suitable.  Camels 
have  been  largely  used  in  connection  with  the  works,  and 
were  found  to  be  almost  invaluable. 

Municipal  Building  Rules.— A  Rangoon  contem- 
porary suggests  with  reference  to  the  Rangoon  Muni- 
cipal Secretary's  notice  that  certain  amendments  are  to 
be  made  to  the  Rules  regardinfj  Imildings,  that  the 
Engineering  Department  of  the  Municipality  design  plans 
of  buildings  suited  to  the  different  classes  of  the  lots  in 
town  and  prepare  specifications  and  estimates.  These, 
with  the  usual  form  of  application,  could  bo  lithographed 
and  printed  at  a  cost  which  could  be  recouped  by  fixing  a 
price  for  each  class  of  design,  so  that  any  person  willing 
to  build  could  call  at  the  Municipal  Office  and  purchase 
the  complete  project  for  the  dwelling  he  intends  building. 
Such  a  plan  would  save  the  tax-payer  much  worry  and 
trouble  in  having  to  tip  underlings  to  prepare  plans  and 
get  the  matter  sanctioned  by  the  Municipality,  while 
those  who  might  want  fancy  designs  of  their  own  will 
be  in  the  minority  and  can  pay  for  obtaining  their  roipiire- 
ments.  We  believe  that  like  suggestions  were  offered  in 
our  columns  with  reference  to  the  Building  clauses  of 
the  Calcutta  new  Municipal  Act. 

A  Groyne  at  the  Sangam  Anicut.— The  head  and 
under-sluices  of  the  Sangam  anicut  are  set  back  behind  a 
rocky  .spur  which  juts  out  into  the  river.  This  spur  causes 
a  deposit  of  .sand  and  silt  in  front  of  the  head  sluice.  Tfe 
levels  shew  that  this  deposit  is  .3  feet  to  4  feet  above  sill  of 
head  sluice  and  5  feet  to  6  feet  above  sill  of  under-shiicefe. 
The  levels  also  shew  that  the  deep  .stream  keeps  a  o-ood 
way  out  from  the  head  sluice  and  bunds  round  sharply 
to  the  under-sluices.  To  increase  the  water  action  iji 
front  of  the  head  sluice  and  so  diminish  the  deposit 
formed  there,  it  is  proposed  to  con.struct  a  groyne  about 
22.5  feet  in  length  at  right  angles  to  the  anicut  up-stream. 
It  will  have  a  top  width  of  9  feet  and  slopes  of  1^  to  1. 
Its  foundation  will  be  carried  at  least  3  feet  below  sill  of 
under-sluices.     It  will  be  formed  of  stones  not  less  than 
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3"feet  in  depth  carefully  packed  and  wedged  up  resting 
oiii  a  core  of  stones  averaging  1|  or  2  cubic  feet  each, 
which  -will  be  carefully  packed,  all  interstices  being 
grouted  with  quarry  rubbish.  For  a  length  of  25  feet 
from  its  nose  the  groyne  will  be  formed  entirely  of  large 
stones  without  a  core  of  small  stones,  and  the  nose  will 
be  sloped  off  at  IJ  to  1.  The  groyne  will  be  built  up  to 
levels  of  103-50  at  its  base  and  10100  at  its  nose.  The 
estimated  cost  is  Rs.  2,958. 

A  Gigantic  Drain.— The  Nallamada  Drain,  in  the 
Kistna  Western  section,  starts  from  the  Nallamada  surplus 
sluice  in  42nd  mile  of  Commamur  canal,  where  it  receives 
drainage  from  428  square  miles  of  country  above  the 
(anal.  It  riins  nearly  due  south  for  a  distance  of  7  miles, 
and  then  runs  in  an  easterly  cource  for  a  distance  of  4 
miles,  where  it  falls  into  the  Tungabhadra  drain.  A 
little  above  the  5th  mile  from  its  head  it  receives  the 
Pundla  affluent,  having  its  head  in  37th  mile  of  canal, 
draining  195  square  miles,  being  the  area  drained  by 
west  branch  of  Nakkavagu,  also  above  the  canal.  The 
delta  area  drained  by  the  Nallamada  and  its  affluent 
below  the  Commamur  canal  is  only  22  square  miles. 
The  drain  from  its  head  to  the  infall  of  the  Pundla 
affluent  will  have  a  bottom  width  of  166  feet,  will  run 
7  feet  deep,  and  have  a  bed  and  surface  fall  of  08  foot 
per  mile,  and  from  here  to  its  infall  at  the  Tungabhadra, 
it  will  have  a  bottom  width  of  189  feet ;  bed  and  surface 
fall  and  depth  of  water  being  the  same.  With  a  depth 
of  7  feet  at  the  head  the  discharge  is  about  3,055  feet 
per  second  ;  and  with  a  depth  of  9J  feet,  the  discharge 
■would  be  5,200  cubic  feet  per  second,  or  about  ^th  that 
given  by  Ryves'  formula,  with  a  co-efficient  of  450.  This 
is  considered  sufficient  as  a  tentative  measure  for  the  pre- 
sent. The  estimate,  amounting  to  Es.  1,35,065,  is  sanc- 
tioned from  the  balance  of  Rs.  4,72,286  available  for 
improvements  to  the  Tungabhadra  drain  and  its  affluents. 

Public  Works  in  Cochin. — The  total  expenditure  on 
Public  Works  during  the  year  (1886-87)  was  Rs.  3,79,764, 
being  Rs.  24,625  in  excess  of  the  previous  year.  The 
most  important  works  to  the  advancement  of  which  this 
sum  was  devoted  were  the  further  improvement  of  the 
irrigation  works  at  Moolathurai,  the  extension  of  the 
ghat  road  to  the  coffije  cultivation  on  the  Nelliampathy 
Hills,  and  the  improvement  of  the  road  between  Trichoor 
and  Vanianipara.  Of  the  total  expenditure,  the  Public 
Works  Department  accounted  for  Rs.  2,12,143  and  the 
District  Officers  for  Rs.  1,67,620.  Another  important 
work,  which  should  be  noticed,  is  the  improvement  of  the 
road  between  Shoranur  and  Trichoor,  with  the  aim  of 
finally  converting  the  road  into  a  Railway.  The  carrying 
out  of  the  improvements  in  this  direction  is  impeded  by 
the  objections  of  landholders  on  the  line  to  a  diversion 
of  the  existing  road ;  but  more  might  be  done  than 
is  being  done,  in  view  to  establishing  a  Railway 
connection  between  the  navigable  canal  8  miles  south 
of  Trichoor  and  the  Madras  Railway  line  at  Shoranur. 
The  Malabar  portion  of  the  Trichoor-Shoranur  road,  lying 
between  the  Shoranur  bridge  and  the  Railway  station, 
is  invariably  in  a  worse  condition  than  any  part  of  the 
road  in  the  Native  State,  and  the  same  remarks  apply  to 
other  roads.  Two  hundred  and  ninety-five  miles  of  road 
liave  been  maintained  during  the  year  at  a  cost  of 
Rs.  112  per  mile,  and  the  wants  of  the  public  have  been 
■well  attended  to  in  this  respect,  whilst  the  attention 
being  paid  to  irrigation  works  shews  that  the  interests  of 
'  the  agricultural  population  have  not  been  neglected. 


OLiivaut  fiti))Q. 


Mr.  E.  J.  McC'uDDEN,  F.R.S.A.,  Executive  Engineer,  passed 
through  Lahore  on  his  way  to  join  the   Batinda  line. 

The  first  through  train  to  Bhopal  left  Jhansi  yesterday  mom- 
injr,  « ith  Mr.  Wright,  Traffic  Manager,  and  Mr.  Brock,  Locomo- 
tive Superintendent. 

The  platelaying  on  the  main  line  of  the  Indian  Midland  Rail- 
way is  completed,  and  through  trains  to  Bhopal  wiil  commenca 
running  from  the  5th  instant. 

The  cyclone  in  Southern  India  has  played  great  havoc  with 
the  telegraph  lines  there.  Telegraphic  communication  with  the 
Madras  Presidency  is  disorganized. 

CoLOSEL  Pemberton,  Secretary  to  Government  of  India,  Public 
Works  Department,  will  leave  Sinda  on  the  9th  instant  for  Umhal- 
la,  and  thence  to  Calcutta  on  the  following  morning. 

Mr.  Harris,  Engineer-in-Chief  of  the  Gwalior  State,  has  been 
stopping  at  Jhansi,  and  has  gone  on  to  Karera,  where  he  is 
building  barracks  for  fifteen  hundred  of  Scindia's  troops. 

We  understand  that  none  of  the  officers  of  the  Office  of  the 
Director-General  of  Eailways,  at  Simla,  go  to  Calcutta  this  cold 
weather,  with  the  exception  of  the  Director-General  himself. 

Me.  G.  R.  Macdosald,  Deputy  Accountant-General,  has  arriv- 
ed in  Lahore,  and  the  Special  Committee,  appointed  to  report  on 
the  system  of  accounts  in  the  Public  AVorks  Department,  com- 
mence iheir  work  at  once. 


As  Lieutenant-Colonel  E.  Harvey,  r.e.,  is  placed  on  duty  as 
one  of  the  Public  Works  Accounts  Committee,  the  charge  of  the 
3rd  Circle  of  Superintendence  of  Public  Works  vacated  by  that 
officer  is  now  held  by  Mr.  T.  E.  Ives. 

A  DESPATCH  has  been  received  by  the  Viceroy  from  the  Secre- 
tary of  State,  creating  Burmah  into  a  Lieutenant-Governorship 
at  the  close  of  the  present  financial  year.  Sir  Charles  Cros- 
thwaite  will  most  likely  be  the  first  Lieutenant-Governor. 

During  the  recent  cyclone  at  Madras  a  night  train  of  twenty- 
one  carnages  capsized  near  Chingleput  and  lay  in  a  dangerous 
position  overhanging  the  lake  within  a  foot  of  the  water,  wliich 
was  over  twelve  feet  deep.  The  passengers  remained  in  this 
situation  for  hours  owing  to  the  non-arrival  of  assistance  con- 
sequent on  the  interruption  of  the  telegraph. 


BIr.  J.  D.  Wright,  Superintending  Engineer,  has  left  Umballa 
en  route  to  Bombay  and  England,  on  three  months'  privilege 
leave  of  absence.  His  appointment  has  been  filled  by  Mr.  E.  E. 
Oliver,  and  the  Under-Secretavyahip  to  Government  in  the 
General  Branch  of  the  Public  Works  Department,  vacated  by 
Mr.  Oliver,  is  now  held  by  Mr.  J.  E.  Hilton. 


An  accident  occurred  the  other  day  at  the  works  on  the  Bengal- 
Nagpur  Railway,  which  will  probably  delay  the  progress  of  plate- 
laying  for  about  a  fortnight.  A  flood  on  the  Damooda  had 
undermined  a  temporary  bridge,  and  it  gave  way  while  some  trucks 
were  crossing.  Happily  there  -were  no  serious  casualties,  three 
men  who  were  slightly  hurt  having  quite  recovered. 

At  the  recent  meeting  of  the  National  Electrical  Association  of 
America,  the  President  stated  that  there  were  now  in  use  in  the 
United  States  192,500  arc  lights,  1,700,000  incandescent  lamps, 
and  thirty -four  electric  railways  with  233  motor  cars  in  full  opera- 
tion. Forty-nine  more  roads  are  in  course  of  construction.  In 
six  months  the  capital  invested  in  electric  plant  increased 
by  £8,400,000. 


The  open-line  section  of  the  Bengal  Nagpore  Railway  from 
Nagpore  to  Rajuandgaon,  which  has  been  converted  to  broad 
gauge,  and  the  extension  to  Raipore,  were  inspected  by  the  Con- 
sulting Engineer  on  Tuesday  and  Wednesday  of  last  weeek,  pre- 
paratory to  opening  the  whole  line  from  Nagpore  to  Raipqre 
on  the  broad  gauge.  The  inspection  was  satisfactory,  and  as  soon 
as  Government  approves  the  Consulting  Engineer's  report,  ihe  lijie 
will  be  opened.    This  will. probably  be  about  the  15th  instant,    j 
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fetters  to  tlic  Cbitov. 


Tk*  Editor  dennt  it  to  b«  dittiuctlg  undtrttood  that  he  doet  not  hold 
kimtelf  rttpontibU  for  the  opintotu  expreued  by  correspondents.] 

THE  PBESE^r^  state  of  the  INDIAN  P.    W.  D.,   AND 
ITS  PAST  HISTORY. 
II. 

S:r  —It  WM  about  1868that  the  first  Civi.  Engineers'  'Committee 
ms  fonueii  in  Calcutta,  ami  from  time  to  time  it  presented  menio- 
yuklii  to  the  Government  of  India  on  the  grievances  of  the  Depart- 
ment. These  har|)etl  mainly  on  the  following  points  which  were 
felt  to  be  the  only  basis  of  a  satisfactory  organization  of  the  Depart- 
ment, and  these  with  exception  of  (1)  remain  the  demands  of  the 
C.  E's.  to  the  present  day. 

I.     Abolition  of  the  term  "  Uncovenanted." 

8.  E4u»lity  of  pay  for  all  members  of  the  same  grade  whether 
Civil  or  Military. 

3.  Promotions  to  be  proportionate  between  Civil  and  Military 
members. 

4.  Managememt  and  control  of  State  Railways  to  hi  similarly 
prop<irtionate. 

5.  t'omiilete  separation  of  Civil  from  Militiry  works. 

6.  Traiisfer  of  Military  officers  from  higher  posts  in  the 
Miliury  Works  over  the  heal-i  of  Civil  Engineers  in  Civil 
branches  to  be  stoppetl. 

7.  Improved  j)eusion  Rules. 

8.  Improved  retirement  Rules. 

9.  Reprejteiitation  on  the  S.'cretary  of  State's  Council. 
These  i-equirements,  though   they   seem   to  embody   the  most 

elementary  justice,  and  are  but  requests  for  fulrtlment  of  the  pro- 
mises of  'l8fi9  and  1S70,  were  dist.asteful  to  the  Royal  Engineer 
Secietary  to  Government  for  Public  Works,  and  in  1876  an  order 
was  promulgated  prohibiting  memorlfvls  by  any  class  of  its  sub- 
jects in  Government  service,  and  ruling  that  all  persons  wishing  to 
memorialize  must  do  so  severally  and  individually.  Tlie  fear  of 
official  displeasure  thus  awakened,  caused  the  Committee  of  Civil 
Engineers  at  Calcutta  to  be  dissolved,  aiid  for  a  while  all  went  on 
merrilv,  the  Public  Works  Secretariat  having  successfully  stifled 
the  appeals  of  the  Civil  Engineers  for  promised  justice. 

These  facUs  in  a  few  years  becoming  known  in  England, 
the  natural  result  followed,  and  the  supply  of  candidates  for 
admission  to  the  College  (which  was  at  first  ample)  steadily  de- 
clined, and  at  last  dwindled  down  to  such  a  ridiculously  low  figure 
that  competition  became  no  longer  possible.  Thus  what  had 
happened  in  the  years  1869-1871  {paragrap/ts  6  and  9)  again  occur- 
reu,  ami  English  gentlemen  not  unnaturally  declined  to  allow  tlieir 
sons  to  enter  a  service  that  labored  under  such  grave  and  serious 
<lis.ad  vantages. 

By  1879,  however,  no  less  than  299  Engineers  from  Cooper's  Hill 
had  entered  the  Department,  and  these,  together  with  tlie  hasty 
im|>ortations  from  guaranteed  Railways  and  other  sources,  had 
fille<l  the  ranks  of  the  Department  to  overflowing.  The  policy  of 
Government  in  regard  to  public  works  had  changed.  It  was  con- 
sidered ailvisable  to  employ  more  largely  private  enterprise  and 
capital,  ami  to  partially  abandon  State  construction,  and  the  supply 
of  Engineers  in  the  Department  was  found  to  be  redundant.  There 
were,  moreover,  among  the  men  so  hastily  recruited  some 
who  never  had  any  proper  training  for  the  works  thev  were 
employed  on,  a  very  few  were  strongly  suspected  of  helping 
themselves  to  the  saving*  which  their  insufticient  .salary  did  not 
admit  of  their  legitimately  economising,  and  to  crown  all  the  want 
of  a  onsistent  Public  Works  policy  led  to  an  almost  complete 
Bt'jppage  of  funds. 

Under  these  circumstances  when,  during  the  years  1879-80,  the 
expeniliture  in  the  Public  Works  Depariment  was,  in  consequenee 
of  the  financial  crisis  then  prevalent  in  India,  restricted  to  the 
ab.4olute  and  immediate  necessities  of  the  country,  the  Govern- 
ment of  India  suddenly  di-scovered  that  it  must  forthwith  reduce 
the  very  large  establishment  that  had  been  collected  in  the  reck- 
less maimer  already  described.  The  re<luction  was  accordingly 
made  by  the  simple  plan  of  arbitrarily  dismissing  about  200  Civil 
Sogineers  from  the  service  of  Government.  A  shew  was  m.ade, 
at  the  same  time,  of  relegating  a  few  of  the  Royal  Engineer  officers 
of  the  Public  Works  Department  to  military  duty,  but  as  these 
gentlemen  were  subsequently  re-introduced  into  the  Department, 
after  a  short  period  of  absence  from  it,  and  in  many  cases  in 
higher  [Msitions  than  they  formerly  held,  this  proceeding  in 
reality  left  the  Royal  Engineers  of  the  Department  better  off 
than  they  were  before,  and  allowed  the  full  brunt  of  the  reduc- 
tiont  Ui  fall  upon  the  Civil  Engineers. 

TJii.H  lai<t  p<.>int  has  perhaps  beeti  made  too  much  of  in  relation 
to  the  reiluctions  of  1879,  and  tho.se  now  impending,  for  though 
an  umioubted  hariiship  to  the  C  E's ,  it  is  unavoidable,  because 
if  it  in  neceiwarv  to  keep  up  a  certain  numl)er  of  Royal  Engineers 
in  Indi.a,  it  is  incuml^enl  on  Government,  in  the  interests  of  the 
public  service,  to  employ  them  in  the  P.  W.  D.  rather  than  pay 
them  for  doing  nothing. 

In  the  following  year  it  was  felt,  even  in  the  Sinda  Secretariat, 
tliat  to  engage  men  on  indeterminate  promises  and  dismiss 
them     en   >n<i«M  summarily    when    no    longer   required    could 


not  be  regarded  as  a  Public  Works  policy,  and  that  some  kind 
of  re-organization  was  imperative.  Accordingly  a  Committee, 
which  consisted   of^ 

Major-General  A.   Fraser,   R.  K. 

Major-tJeneral  J.  S.  Trevor,  R  E. 

Major-General  J.  Crofton,  r.e. 

Colonel  W.  S.  Trevor,  R  K. 

Major  A.  J.  Filgate,  R.E. 

Mr.  A.  B.  Sampson,  Secretary, 
sat  to  discuss  the  terms  which  should  be  offered.     If  th  s  Com- 
mittee, leaving  alone  the  que3ti<uiof  Military  |)ay  (drawn  by  R.  E. 
otticers   over  and   above   the  Civil   pay  of  their  grade)  had  seen 
their  way  to  roconimend  the  Government  of  India,  whose  advisers 
they  were,  to  loyally  carry  out  their  promises  of  eiiuality  given  by 
the  Government  of  India  in  all  other  respects,  to  give  the  C.  E.'s  the 
same  promotion,  the  same  pension,  ami  the  same  furlough  allowance 
as  the  officers  of  their  own  corps  serving    in  the  De  partment,  it  is 
more  than  probable  that  a  healthy   tone  would  have  .set  in  and  the 
present  dilficul ties  have  been  obviated.  This,  however,  was  not  the 
case.     The  pro|)osals  of  the  Committee  left  these  maiters  untouch- 
ed.    It  ignored  absolutely  the  statements,  from  time    to    time,  pub 
forward  by  the  C  vil    Engineers   themselves.     It   called   no   Civil 
Engineer  to  give  evidence  before  it,  and  it  evolved  the  following 

SuMifARY  OK  Proposals. 

I.  That  retirement  at  the  age  of  55  be  compulsory. 

II.  That  no  promotions  to  a  higher  class  be  made  after  the 
age  of  50. 

III.  That  no  alteration  be  made  in  the  classe-s,  grades  and  pay 
of  Chief  and  Superintending  Engineers. 

IV.  That  the  several  grades  of  Executive  Engineers  be  merged 
into  a  new  class  cilled  Divisional  Engineers,  with  salaries  cnra- 
menciuu'  at  Rs.  650  I'cr  niensum  rising  by  monthly  increments  of 
Rs  25  for  each  year  of  approved  service  up  to  a  maximum  of 
Rs.  1,050  Such  increments  not  to  commence  till  an  officer  has 
entered  on  the  37th  year  of  his  age.  In  the  case  of  officers  now 
drawing  higher  pay  than  the  above  minimum  increments  uot  to 
commence  till  they  have  entered  on  the  43rd  and  49th  years  of  age, 
according  as  tuey  belong  to  the  2nd  or  Ist  grade  of  Executive  En- 
gineers. 

V.  Tint  the  present  Assistant  Engineers  be  broken  up  into  two 
classes,  to  be  called  Deputy  and  Assistant  Engineers,  each  divded 
into  two  grades.  That  the  salaries  of  Dcp\ity  Engineers  be  fixed 
at  Rs  500  and  450,  and  of  Assistant  Engineers  at  Rs.  300  and 
Rs.  250  per  mensem. 

Vr.  That  the  number  of  Deputy  and  Assistant  Engineers  be 
fixed  on  a  proportion  which  will  ensure  proniotii>n  to  the  rank  of 
Divisional  Engineer  in  less  that  16  years,  and  to  Deputy  Engineer 
in  less  than  7  years. 

VII.  With  a  view  of  securing  this  rate  of  promotion  that  the 
following  jiroportion  be  for  the  present  accepted  as  the  sanctioned 
scale  of  the  Department  :  — 


Chief            Engineers  2 " 

Superintending,,  5 

Divisional          „  40 

Deputy               „  28 " 

Assistant            „  25: 


1 


per  100. 


VIII.  That  the  net  pay  of  R.  E  officers  be  added  to  the  con- 
solidated salaries  on  the  ]iro])Osed  scale  of  their  deiiartmental 
api)ointments  in  order  to  i)lace  them  on  an  equality  it'ith  other 
mititary  oficers  of  their  r««l*  employed  on  the  oidinary  stafl' of 
the  army  ;  and  that  in  future  all  military  officers  be  brought  on 
to  the  consolidated  Civil  departmental  salary  »nd  be  no  longer 
allowed  to  draw   Staff'  pay   and   allowances. 

Officers  who  may  at  present  be  drawing  more  than  is  admissible 
under  these  rules,  to  be  allowed  the  ditt'erenceas  a  personal  allow- 
ance until  it  disappears  with  the  increase  of  consolidated  pay. 

IX.  That  these  proposals  be  submitted  to  Government  with 
an  intimation  that  their  adoption  will  involve  an  increase  in  pay 
of  Rs.  7,200  and  in  pension  of  Rs.  800  per  mensem. 

These  proposals  were  never  made  public,  but  they  leaked  out 
and  were  felt  to  be  so  manifestly  in  favor  of  the  military 
officers  and  so  much  less  than  h^d  been  held  out  to  the  Civilians 
when  they  joined  the  Department,  that  they  were  felt  to  be  im|)os- 
sible,  even  apart  from  the  l)robalile  result  of  their  adoption  which 
would  have  been  to  keep  all  administrative  appointments  in  R.  E. 
hands,  and  the  Committee  and  its  labors  were  relegated  to  the 
limbo  of  failures.  It  is  only  mentioned  here  as  marking  both  an 
epoch  in  the  histoiy  of  the  P.  W.  D.  and  as  shewing  the  spirit  in 
wh  ich  the  incre.asing  discontent  was  met. 

The  fears  created  in  the  minds  of  the  Civil  Engineers  by  the 
reductions  of  1879  and  the  recommendations  of  the  Committee  of 
1880,  led  to  an  interchange  of  views  among  the  Civil  Engineers 
of  the  department  which  grew  into  the  Civil  Engineers' 
Association  sitting  at  Uombay,  and  which  concerted  measures  to 
bring  their  case  before  the  ultimate  tribunal  of  all  English 
subject-",  the  Imperial  Parliament.  The  result  of  frequent  inter- 
views with,  and  numerous  letters  to  the  Secretary  of  .State  for 
India,  and  of  (piestions  asked  in  the  House  by  Members  of  Par- 
liament who  generously  and  most  disinterestedly  gave  their  time 
and  trouble  to  look  into  the  injustice  done  the  Civil  Engineers,  was 
the  Despatch  18  P.  W.,  dated  LondoTi,  2ind  March  1883. 

*  Ittlioi  are  ours. 
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This  despatch  laid  down  that — 

2.     The  objects  embraced  in  this  re-organisation  should  be — 

(a)_The  reduction  of  the  numerical  strength  to  such  proportions 
as  will  suffice  for  the  work  to  be  done. 

fl) — The  re-adjustment  of  the  grades  so  as  to  make  promotion 
more  rapid. 

(c) The  offer  of  terms  of  retirement  which  will  have  the  effect 

of  accelerating  promotion  and  providing  members  with  a 
superannuation  allowance  justified  by  their  service  and 
age. 

((i) — The  determination  of  the  jjroportions  in  which  establish- 
ments shall  be  recruited  by  Royal  Engineer  Officers,  by 
Civil  Engineers  from  England,  and  by  passed  students 
(chiefly  natives)  from  the  Colleges  in  India. 

And  to  secure  these  ends  provided  the  following  means  : — 

(1).  That  the  Government  should  have  power  to  call  on  officers 
not  promoted  to  Superintending  Engineer,  to  retire  at  50  years   of 

(2).     That  pensions  as  per  scale  below  should  be  given. 
On  Medical  Certificate. 
No.  of  years  service.  Pension  per  Annum. 

Es. 

10  ...  ...  .-  ...     1,'00 

11  ...  ...  ...  ...     1,400 

12  ...  ...  ...  ...     1,800 

13  ...  ••  ••  ...     2,200 

14  ...  ...  ...  ...     2,600 

15  to  19  ...  ...  ...     3,000 

Without  Medical  Certificate. 
20  to  24  ...  ...  ...     4,000 

25  and  upwards  ...  ...  ...     5,000 

applicable  to   all  the  European  Civil  Engineers  of  the  P.  W.  D. 

(3).     The  institution  of  a  Provident  Fund. 

(4).  That  the  nimiber  of  Executive  and  Assistant  Engineers 
should  be  equalized. 

(5).     That  the  latter  should  obtain  an  increment  of  Rs    .50. 

(6).  The  reduction  of  the  Royal  Engineer's  pay  by  the  stopping 
of  Military  jjay  proper. 

(7)  Their  due  share  of  appointments  in  the  Administrative 
posts  to  be  given  to  Civil  Engineers. 

(8).     Their  removal  from  the  ranks  of  the  Uncovenanted  Service. 

After  a  promulgation  of  this  De.'^patch  which,  if  acted  upon, 
would  have  partially  met  the  Civil  Engineer's  case  (althougli  they 
had  never  contemplated  the  reduction  of  the  Royal  Engineers  to  the 
C  E.  level).  A  tuinute  on  the  Despatch  was  produced  by  Colonel 
W.  S.  Trevor  r.e.,  (though  generally  believed  to  be  the  joint  pro- 
duction of  Major  Begbie,  u.E,  and  Captain  Broadbent,  r.e.) 

Colonel  Trevor  commences  by  comparing  the  emoluments  of 
Royal  and  Civil  Engineers,  and  subsequently  discusses  the  point 
as  to  whether  the  Government  can,  with  justice,  order  reduction 
of  the  scale  of  pay  of  Royal  Engineers  now  in  the  Department. 
It  is  demonstrated  that  if  the  Secretary  of  State  is  willing  to 
grant  to  Civil  Engineers  the  scale  of  pensions  proposed  in  his 
despatch,  the  much-desired  assimilation  of  their  position  to  that 
of  Royal  Engineers  serving  in  that  Department,  will  have  been 
practically  effected,  or  at  least  ao  nearly  so  that  the  withdrawal 
of  the  Ket  military  pay  of  the  latter,  in  addition  to  the  grant  of 
improve<l  pensions  to  the  former,  woiild  reverse  their  respec- 
tive positions  in  respect  to  emoluments.  This  solution  of  the 
relative  position  of  tlie  two  classes  is  arrived  at  by  a  good  deal 
of  elaborate  calculation  and  actuarial  detail  which  is  based  on 
very  questionable  information,  among  the  rest  Hannyngton's 
tables,  which  aie  wi.iely  divenrent  from  the  act\ials  of  the  past 
20  years.  The  conclusion  reached  is,  moreover,  falsified  I)y  the 
fact  that  because  R.  E.'s  are  so  fortunate  as  to  be  paid  for  3  years, 
British  service  and  are  allowed  to  count  this  service  as  Indian 
service  for  pension.  Colonel  Trevor  has  deducted  a  proportionate 
amount  of  their  pension  merely  sayin?  that  it  is  not  departmental 
service.  He  also  considers  the  net  military  piy  which  is  received 
and  can  be  accumulated  month  by  month  for  life,  at  interest,  as  if 
it  were  a  lump  sum  paid  on  retiremenf. 

He  further  adds  "toreiluce  the  .allowances  of  the  Royal  Engi- 
neers in  order  simply  to  assimilate  their  emoluments  to  those  of 
the  Civil  Engineers,  would  afford  the  latter  no  satisfaction  ;  and 
their  grievance,  which  is  not  that  others  get  more  pay,  but  they  do 
not  get  enough,  would  be  untouched." 

"  If  any  Civil  Member  of  the  Department  h  ive  .seriously  agita- 
ted for  the  reduction  of  the  Royal  Engineer's  pay,  it  is  not  by  any 
feelings  of  empty  jealousy  that  they  have  been  actuated." 

He  then  recommends  an  incremental  scheme  which  is  a  mere 
return  to  that  of  1880. 

After  this  document  had  seen  the  light,  the  Despatch  of  the 
Secretary  of  State,  directiu!.' the  a.ssImlation  of  the  pay  of  Royal 
and  Civil  Engineers,  was  suffered  to  become  a  'lead  letter,  and, 
finally,  owing  to  the  pressure  brought  to  bear  by  the  Royal  Engi- 
neers in  India  and  in  Etigland,  the  Se -retary  of  Ptate  has  been 
induced  to  cancel  his  Order  of  22nd  March  1883,  and  thtis  to 
continue  to  the  Royal  Engineer  officers  of  the  Public  Works 
Department  the  higher  rate  of  pay  than  that  given  to  the  Civil 
Engineers  of  the  same  rank  in  the  Department.  It  will  thus  be 
seen  how  a  matter  on  which  loth  the  Secretary  of  State  and  the 
Government  of  India  had  long  and  consistently  pursued  an  un- 
deviating  line  of  policy  is,  immediately  a  definite  order  is  promul- 


gated, actively  opposed  by  the  Royal  Engineer  rulers  of  th« 
Department  ;  and  how,  in  consequence  of  that  opposition,  an 
order,  based  upon  facts  and  despatches  well  and  carefully  consi- 
dered, is  deliberately  rescinded  in  face  of  the  repeated  declara- 
tions establishing  the  propriety  of  the  conclusions  originally 
arrived  at.  After  this  signal  instance  of  their  power,  it  is  idle  to 
contend  (as  is  sometimes  done)  that  the  Royal  Engineers  are 
not  the  (/e/«c<o  rulers  of  the  Department. 

It  was  evident,  however,  that  these  measures  could  not  be  final, 
and  in  August  1883  Government  called  together  the  first  represen- 
tative Committee  of  the  Public  Works  Department  to  cons'der  the 
effects  of  the  Despatch  and  make  proposals.    Its  members  were  :  — 

Mr.     G.  Molesworth 

„     H.  Bell 

„     R.  A.  Way 

„     C.  Vincent 

„     E.  Pinhey 
Major  Marshall,  r.e. 

„       Hall  R.E. 
Mr.  P.  Dangerfield 
„     W.  A.  Lesmond 
„     Cregeen 
Baboo  Madhub  Chunder  Roy. 

This  Committee  commenting  on  the  Secretary  of  State's  Despatch 
and  Colonel  Trevoi's  minutes  pointed  out  giving  full  detail  in 
support   of  their  contentions. 

(1)  That  the  abolition  of  the  term  "Uncovenanted"  was  a  valu- 
able concession  the  giant  of  future  concessions  involving  no 
precedent. 

(2)  That  the  pension  scheme  would  have  been  liberal  if  given 
in  sterling. 

(3)  That  the  proposed  admission  of  Asiatics  at  j  pensions  wag 
just. 

(4)  That  as  Government  of  India  could  not  raise  a  4  per  cent, 
loan  at  par,  the  concession  of  the  Provident  Fund  was  illusory 
and    wheie  compulsory,  is  of  the  nature  of  a  forced  loan. 

(5)  That  the  De-patch  omitted  to  remove  the  disabilities  in 
leave  rules  under  which  certain  classes  of  Engineers  engaged  in 
India    labored. 

id)  That  as  the  Government  of  India  had  admitted  that  the 
C.  E.'s.  were  underpaid,  it  was  no  relief  to  them  to  cut  down  the 
R.  E.'s  to  their  level. 

(7)  That  in  any  case  the  R.  E's.  in  the  Military  Works  Depart- 
ment, P,  W,  D.  should  not  lose  their  military  pay. 

(8)  That  complete  separaticm  of  the  latter  from  the  P.  W.  D. 
in  all  grades  shoidd  be  effected,  so  that  the  translation  of  Superin- 
tending Engineers  in  that  Department,  over  men  in  other  branches 
of  the  P.  W,  D,,  should  be  stopped. 

(9)  That  the  promotion  and  possible  reductions  between  Civi- 
lians and  R.  E's.  should  be  impartial. 

(10)  That  the  alteration  in  the  number  of  the  grades  1st,  2nd, 
3rd  and  4th  Executives  to  the  proportions  of  8,  9,  1 0,  and  1 2  instead 
of  8,  9,  9,  4  seriously  injures  the  three  lower  grades. 

(11)  That  if  the  above  were  coupled  with  the  proportion  of  2  to  1 
between  Executives  and  Assistants  it  would  be  of  tangible  benefit. 

The  Committee  further   proposed — 

(A)  To  adopt  a  sliding  scale  to  convert  the  sanctioned  propor- 
tion of  1    to  1  gradually  into  2  to  1. 

(B)  To  introduce  the  50  year  rule  at  once,  giving  adequate  com- 
pensation to  the  men  retired. 

It  may  be  noted  that  during  the  progress  of  the  Committee  the 
incremental  scheme,  whose  chief  recommendation  a[)peared  to  be 
that  it  would  facilitate  the  exploitation  of  the  Department  by  the 
Royal  Engineers,  wa->  overthrown  mainly  by  the  energetic  steps 
taken  by  the  Civil  Engineers'  Association,  to  collect  the  opinion  of 
the  Department  and  so  convince  the  members  of  the  Committee 
beyond  doubt  of  the  extreme  unpopularity  of  the    measure. 

With  regard  to  this  scheme  proposed  by  Colonel  Trevor  in  his 
minute  on  the  Despatch,  they  pointed  out  that  the  whole  result* 
in  which  he  brought  out  that  the  Royal  Engineers  were  now 
1^'Cia'ly  t-cated  with  the  C.  E's.  were  fallacious. 

(1).     Through  ignorin,'  th»  British  service   of  the  R.  E. 

(2).  By  con-siderin'T  his  Military  pay  as  given  him  in  a  lump 
at  end  of  service,  instead  of  at  intervals  during  service. 

(.3).     Ry  assuming  Rs.  12  =  .£1. 

They  further  point  out  that  the  source  of  officers'  emoluments  is 
of  no  importance  in  comparing  their  prospects. 

A  curious  commentary  on  Colonel  Trevor's  recorded  opinions  that 
the  improved  Pen.sion  Rules  had  secured  practical  equality 
between  the  R  E's.  and  C.  E's  is  given  by  the  concluding  paras,  of 
liis  note  on   the  Desmtch  of  the  Secretary  of  State,  which  ran  : — 

"That  they  (the  C  E'-^  )  will  never  desist  from  .agitation  until 
they  have  succeeded  in  substantially  improving  their  pecuniary 
position,  and  being  at  least  as  well  remunerated  as  the  R.  E's.  I 
have  no  doubt  whatever  ;  and  that  they  will  ultimately  succeed 
may,  I  think,  be  safely  assumed" 

"Government  had  bett"r,  therefore,  make  a  merit  of  necessity 
than  yi  Id  grudgingly  under  presure.  Tlie  cost  would  only  be 
about  Rs.  7,500  per  mensem  to  every  hundred  C  E's."  It  may  be 
accepted  "  as  a  foregone  conclusion   the  Government  will   in   the 
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ron  long  h»ve  to  yield  to  the  organiztHl  iui]K)itunity 
of  the  C.  E's.,  backed  «s  it  appears  to  be  by  influence  of  the 
entii-e  pnifession  at  home,  and  bring  their  emoluments  up  to  the 
Mnie  Iev.-I  a«  those  the  R.  E's.  now  enjoy  " 

This  after  saying  that  their  emoluments  trere  equal. 

The  Committee  then  separated  and  it  was  speedily  seen  that 
their  deliWrations  were  to  have  no  effect  whatever,  and  that  the 
only  nuHlitioation  of  the  Despatch  in  spite  of  the  promise  noted  at 
foot  ♦  would  be  the  continuance  of  the  military  pay  to  the  Royal 
Engineers,  and  aa  if  to  point  the  SecreUry  of 'State's  remarks. 

"Apart  from  the  question  of  promotion,  }>ay,  and  pensions, 
there  are  other  jx)ints  connecte<l  with  the  Civil  Engineering 
»ection  of  the  deijartment  which  I  consider  it  desirable  to 
refer  to.  I  have  lieen  made  aware  that  there  is  among  the  Civil 
Engineers  an  impression  that  they  do  not  receive  their  due  share 
of  the  appointments  in  the  Secretariats,  or  in  the  Department  of 
Railway  control.  I  do  not  know  how  far  there  is  real  ijround 
lor  complaint  on  this  score.  Nor  do  I  desire  to  interfere  with 
the  discretion  which  is  exercise*!  by  the  authorities  in  India  in 
the  selection  of  individuals  for  certain  oftices.  I  will  only  express 
my  confidence  that  the  choice  of  fit  j>ersons  will  be  nixde  with 
perfect  iniimrtiality,  and  that  no  grounds  will  be  allowed  to 
exist  for  such  apprehensions  as  those  wliich  have  been  ex- 
pmssed."  Vbritas. 


BRAKE  TRIALS  ON  FRONTIER  RAILWAYS. 

Sir,— In  your  issue  of  aTth  October  I  notice  an  article  headed 
"  Brake  Trials  on  the  Frontier  Railways  "  which  is,  I  think,  very 
misleading.  The  fact  is  not  stated'  that  the  Westinghouse,  in 
Dialiing  the  75  yards  stop,  broke  the  train  into  two  parts,  and 
alw)  l\ad  bWlbs.  of  air  pressure  to  the  square  inch,  which  is 
double  tlieir  state<l  working  pressure.  In  making  another  stop 
they  broke  a  draw  hook  and  a  screw  coupling,  which  left  the  traiu 
in  three  part.s.  In  the  eyes  of  any  practical  Railway  man,  a  brake 
that  damages  the  rolling  stock  in  the  above  manner,  to  say 
nothing  of  the  serious  delays  that  would  be  caused,  is  far  from 
being  suitAble  for  the  everyday  working  of  a  large  system  of 
Railways,  like  in  India. 

With  regard  to  the  length  of  trains  worked  by  both  systems 
•f  brakes,  they  were  exactly  the  same,  as  far  as  the  brakes  were 
conceme<l,  aa  each  train  was  fitted  with  twenty-six  sets  of 
apparatus.  The  article  also  seems  to  give  the  idea  that  only  the 
Vacuum  has  to  put  on  an  extra  inlet  valve  to  each  coach,  this 
ia  not  the  case,  &a  the  Westinghouse  have  also  to  add  an  inlet 
Talve  to  every  coach,  and  their  trial  train  on  the  Bolan  was  fitted 
with  this  valve.  I  might  here  add,  that  the  Vacuum  brake  with 
the  quick  acting  valve  is  fully  applied  on  the  end  of  a  train  of 
60  coaches  in  34  seconds,  which  is  slightly  quicker  than 
Weatinghouse,  ana  this  valve  would  have  been  used  in  the  recent 
trials,  had  the  Vacuum  Brake  Company  been  given  time  to  fit  up 
a  train  with  it. 

With  regard  to  the  assertion  made  by  the  advocates  of  the 
Westinghouse  brake,  that  the  India  rubber  piston  packings  and 
washers  of  the  Vacuum  brake  will  not  stand  the  climate,  this  lias 
been  entirely  disproved  by  the  fact  that  the  Vacuum  brake  has 
been  working  for  the  last  five  years  on  the  G.  I.  P.  and  the 
R  B.  and  C.  I.  Railways,  and  also  on  the  late  narrow  gauge  Bolan 
Railway  where  it  has  given  the  greatest  satisfaction. 

October  31,  188a  S.  T.  Grksham. 


THE  BOMBAY  P.  W.  D. 


Sib, — Let  me  ask  space  in  your  paper  for  remarks  on  the  doings 
of  our  Dutch  friend,  the  Governor  of  Bombay,  who,  as  we  all 
know,  is  at  his  little  games  again!  The  P  W.  D.,  Bfirabay,  is 
being  further  disorganised,  and  in  view  of  a  coming  time  of 
•carcity,  if  not  of  famine,  it  is  well  that  it  should  be  so  ;  there 
being  nothing  like  freedom  from  conventional  or  departmental  rules 
and  tramels  when  it  is  necessary  to  cope  with  an  important  crisis 
Vi'.  '  ive  hitherto  had  in  this  Department  two  Chief  Rngineers 
»i  .1  three  .Superintending  Engineers  and  the  senior  Chief  has  been 
till- <'hief  Secretary  to  Government.  We  are  now  to  have  two 
(.'hi'  f  and  two  Superintending  Engineers,  "  who  will  be  the  advisers 
of  (Jovemment  for  matters  within  their  respective  divisions,"  and 
we  arc  to  have  any  one  chosen  from  the  Department  to  be  Depart- 
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•P.W.     u„.  ^         ^ ^ 

SlK,-Aii»«nioi  10  your  lotcrVKw  with  the  Earl  of  Kimherley  on  the  14th    February 

|M(    irrt  I  .  vo  ,r    I'tii^r  of  ,,ih  idem,  I  am  now  directed   to  inform  you  that  the    Oo- 

"■  ""O'  a^'|u>lDted  with  the  views  of  the  .Secretary  of  State 

-  -  organiMtion  of   the  Engineering    branch   of   the   Public 

.^^^  ^'rJ'l'''  !^r^'  '^"'J??,'?."  "^"'  ""  ""/'■"'"w  tluil  tht  frtunt  dU- 
fmnlyaf  tkiMc/lhtCmlaiui  Mthtary  Kngimert  ■milt  6t  tnaintainid.  This  ii 
■W  Ik.  tut.     II  u  inUndtd    Ikat  Ik,,   ik^l  in  futur,  rativ  tht  tamt  amnnt  of 


E.  H.  C*»»<rrt,  Km.,  U.  P., 

IS,  Hjrdc  Puk  Gardcot,  W. 


I  ha«  the  honour  to  be,  Sir, 
Your  obedient  Servant, 
J.  K.  CROSS. 


mental  or  Chief  Secretary,  and  "  the  advice  and  opinion"  of  Chief 
and  Superintending  Eiigiiteers  in  matters  connected  with  their 
districts  "  will  not  be  liable  to  be  criticised  or  over-ruled  by  the 
Departmental  Secretary,  who  will  ordinarily  be  their  junior."  The 
intention  of  this  is  perfectly  clear  :  the  "ordinarily  junior"  officer 
will  be  the  nominee  of  the  Government  of  the  time  being, 
instead  of  being  able,  even  if  by  experience  fit  to  do  so,  to  give 
an  imlependent  opinion,  he  must  be  the  tool,  silent  or  otherwise, 
of  his  nominator  ;  it  is  therefore  only  a  blind  to  say  that  the 
opinions  of  senior  officers  will  not  be  liable  to  criticism,  &c  ,  by  a 
junior.  All  the  author  of  the  Resolution  wants  is  to  be  freed  of 
the  nuisance  of  having  an  independent  experienced  and  straight- 
forward t~hief  Secretary  as  his  Departmental  adviser.  This  is 
known  from  his  treatment  of  Chief  Secretaries  in  other  depart- 
ments. 

Now,  Mr.  Editor,  this  looks  like  rather  a  radical  change 
in  the  constitution  of  an  important  Department,  a  constitution 
too  that  has  worked  well  until  the  arrival  of  a  Governor  who 
looks  upon  Chief  Secretaries  as  magnified  head  clerks,  and 
himself  as  a  sort  of  deputy  omniscience.  Even  our  most  auto- 
cratitt  Governor,  Sir  R.  Temple,  did  not  go  so  far,  but  he  was 
an  administrator  of  experience,  not  an  amateur  and  theorist,  and 
knew  how  to  make  use  of  the  knowledge  and  experience  of  those 
under  liim.  This  ladioal  change,  moreover,  is  being  made  within 
about  a  year  (a  long  year  sad  to  say)  of  the  end  of  the  reformer's 
or  destroyer's  reign  ;  we  may  call  it  one  of  the  dying  efforts  of  a 
moribund  Governor  :  and  for  the  sake  of  the  "  Kingdom  "  let  us 
hope  it  is  one  of  the  last. 

As  for  the  pliable  Departmental  Secretary,  in  whose  interest  the 
change  has  been  made — personally  there  is  nothing  to  be  said 
against,  but  every  thing  in  his  favor,  but  as  a  Departmental  officer, 
his  qualifications  are  only  cleverness,  a  great  capacity  for  work,  and 
long  experience  of  20  years  in  Secretariat  work — first  as  peraonal 
assistant  to  the  Chief  Engineer,  and  then  as  Under-Secietary  to 
Government  in  the  P.  W.  D.,  both  in  Irrigation  and  in  the  "dry  " 
branch.  For  only  three  months,  I  think,  had  he  an  Executive 
charge.  He  is  consequently  totally  out  of  touch  with  both  the  work 
and  with  the  officers  of  the  Department ;  and  this  officer  is  to  be  in 
the  ))osition  of  having  the  final  say  to  the  Governor  in  all  matters 
concerning  the  whole  residency,  for  it  is  a  transparent  dodge  to 
say  that  their  opinions,  &c.,  will  not  be  liable  to  be  criticised  or 
over-ruled  by  his. 

That  the  Government  of  India  should  have  agreed  to  such  a 
change  in  the  constitution  of  the  Bombay  P.  W.  D.,  seems  to  me 
to  indicate  that  they  were  not  fully  aware  of  the  qualifications  of 
the  appointee  to  the  post  of  Departmental  Secretary,  but  the 
delay  in  gazetting  the  appointment  (for  the  Resolution  is  weeks 
old,  and  the  appointment  not  yet  gazetted)  gives  a  faint  hope  that 
some  hitch  has  occurred  that  may  lead  to  the  cancellation  of  the 
Resolution. 


Octd>er  28,  1888. 


"  Discontent." 


IRRIGATION  IN  BEHAR. 

Sir, — The  failure  of  the  later  showers  has  caused  the  loss  of  the 
rice  crop  in  this  and  other  neighbouring  districts  to  a  large  extent, 
and  it  has  thrown  a  gloom  over  the  people,  and  specially  on  the 
working  classes  The  price  of  rice  has  gone  up,  and  rice  dealers 
are  already  trying  to  introduce  famine  rates.  The  last  Behar 
famine  was  in  1873,  or  about  16  years  ago,  since  then  there 
was  some  pinch  in  the  northern  part  of  this  district  which, 
however,  was  got  over  with  no  difficulty.  This  year  the 
southern  parts  of  Behar  are  mostly  affected,  and  it  is  generally 
believed  measures  of  relief  will  be  needed.  I  make  these 
preliminary  observations  as  a  prelude  to  the  Engineering  questions 
involved  in  the  repeated  occurrences  of  these  droughts,  to  which  I 
shall  come  presently. 

It  may  be  in  the  recollection  of  many  what  vast  sums  of  money 
were  spent  in  the  Behar  famine,  and  mostly  on  road-making, 
under  the  idea  that  on  the  occurrence  of  another  famine,  rice  would 
pour  into  the  country  from  the  surplus  produce  in  other  parts.  No 
one  will  deny  that  this  does  meet  the  want  in  some  shape  ;  but 
to  enable  the  distressed  people  to  pay  for  the  food,  works  have 
to  be  provided  them  which  cannot  be  found  on  the  existing 
roads,  or  new  ones  started  for  the  occasion,  and  even  if  sufficient 
work  can  thus  be  provided,  the  multiplication  of  high  roads 
in  high  lands  is  an  evil  rather  than  good  ;  such  roads  do  not 
remove  the  cause  of  the  failure  of  crops,  and,  therefore,  there 
must  be  some  mistake  in  ignoring  this  fact.  It  is  .said  that 
when  rains  are  scanty,  the  crops  must  fail.  This  is  the  mo.st 
superficial  view  of  the  matter.  The  rains  were  heavy  enough 
this  year  in  July  and  August  and  even  in  early  part  of  September, 
but  where  did  all  this  rain  water  go  y  I  found  daily  at  my  place 
that  the  river  (Ganges)  ro.sc  as  high  this  year  as  last  year,  though 
the  rise  did  not  last  as  long  as  the  previous  year,  but  it  still 
shews  that  the  vast  body  of  water  which  finds  its  way  into 
the  (iange.s,  and  is  alternately  carried  back  into  the  sea,  was 
enough  to  irrigate  the  high  lands  from  whence  it  came,  only 
if  means  were  provided  to  catch  it  at  the  proper  places.  I  shall 
not  refer  to  large  irrigation  projects,  as  the  Orissa  and  the 
Sone  Canals,  wliich  though  gigantic  in  character,  meet  the 
wants  of  limited  areas  ;  and  therefore  are  to  a  certain  extent  non- 
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IRRIGATION  IN  THE  PUNJAB. 
IV. 

Sir,— I  beg  to  send  you  the  following  further  reuiarks  in  conti- 
nuation of  those  already  published  on  the  .subject  in  yonr  valuable 
Journal. 

Mozufffrgurh  Iiuindation  C'tiuds.—Yor  some  occult  reason  there 
is  no  Capital  account  kept  of  these  canals,  which  are  neverthe- 
less believed  to  be  a  full  blown  Executive  Division. 

The  Examiners   Olfice   Establishment  mist  be    extremely  hard 
worked,  Ml- greatly  underhanded,  to  be  unable  to    keep  an   account 
of  capital   expenditure  incurred  on   these  canals,  as,  without  this, 
all  other  information  is  next  to   useless.    Looking  at  the   accounts 
:;^  entered  in  the  Revenue  Reports  it  is  observed  that  the 

Earnings  amounted  to  ...  ...   Rs.  .3,51,76.'> 

The  Working  Expenses  were     ...  ...     „     1,51,740 


.Showing  a  profit  of 
<leducting  on  account  of   the 
previous  year,  however 


...  Rs.  2,00,02.') 
...    „         9,43C 


The  nett  profits  are  ■■nly  ...  ...    Rs.  1,90,5S9 

Not  bad  certainly  ;  but,  as  before  stated,  until  the  capital  expen- 
diture is  a.scertaint-d  and  entered,  the   other   entries   are  of   little 

lip. 

The  iniquitous  "  Zurnaga  fund"  is  aLso  in  force  on  these  canals, 
t  .which  the  samf  remarks  apply  as  those  on  Lower  Sutlej  and 
I  henab  system  of  canals. 

Slinpooi-  Iiinndation  Canah.^'VWm  is  a  small  svsteni  of  canals 
taking  out  from  the  left  bank  of  the  Jhelum  'in  the  Shapoor 
I>i8trict,  initiaterl  and  entirely  constructed  by  a  former  Oeputv 
Commissioner  f>f  this  Distiict,  it  is  believe<rthe  late  Financi.al 
( !ommis»ioiier,  Sir  W.  Davies,  is  the  officer  to  whom  these  canals 
owe  their  existence,  and  judging  from  the  accounts  entered  yearly 


effective.  The  general  system  of  irrigation  in  Behar  is  what 
is  called  the  Ahcrn  system,  by  which  a  successive  series  of 
catchwater  bunds,  something  like  a  horseshoe,  is  through  against 
the  drainage  of  the  country  in  low  lying  places,  at  intervals 
across  the  slope  of  the  country.  These  Ahera  or  catchwater 
bunds,  if  effective,  are  capable  of  storini;  water  to  irrigate  the 
standing  crops  in  September  and  October  ;  but  unfortunately 
they^  are  not  perfectly  kept  up  or  provided  with  sluices  for 
the  passage  of  the  surplus  water,  generally  they  are  breached 
by  the  first  rush  of  water  into  them,  and  then  spasmodic  efforts 
are  made  to  patch  uji  the  damages.  Where  several  ryots  take 
the  water  from  one  Ahera  it  becomes  generally  nobody's  busi- 
ness to  attend  to  it,  and  the  zemindar's  gomasta  beats  only 
the  bush  and  not  the  game  when  he  attemps  to  coerce  all  these 
people  to  contribute  their  quota  of  labor  to  repair  the  catch- 
water tank.  Next  to  the  Ahera  system  is  the  Daur  system, 
which  is  simply  canalling  on  a  small  scale  but  this  also  is  very  ill- 
regulated  and  it  leads  very  frequently  to  deadly  feuds  between 
rival  zemindars  and  tlieir  respective  ryots. 

The  above  is  sufficient  to  shew  the  necessity  of  a  local  Irrigation 
lieiJartment  Whether  it  should  be  placed  under  the  District  I3oard, 
like  the  District  Road  work  Works  I  cannot  .say — perhaps  it  should 
be  under  the  District  Board.  The  next  question  is  who  is  to  pay  for 
such  works  ?  There  can  be  no  doubt  that  the  zemindars  interested 
should  pay  for  it  ;  but  the  zemindars  will  say  that  they  abeady 
pay  the  Public  Works  Cess,  for  which  they  get  no  return,  and  that 
after  paying  the  Public  Works  and  Road  Cesses  they  have  no 
margin  left  for  the  improvement  of  their  property.  Having  re- 
ceived the  Public  Works  Ces.s,  for  which  the  Government  gives  no 
return  to  the  zemindars,  the  former  is  under  certain  obligation  to 
meet  the  exigencies  of  droughts  and  famines  ;  and  when  the 
Government  undertakes  to  discharge  this  obligation  it  shou'd  spend 
its  resources  for  the  benefit  of  the  zemindar  and  ryot  by  effecting 
improvements  in  irrigation  works  If  the  Government  could  give 
up  lialf  the  Public  Works  C-ss  for  a  local  in-igation  agency,  I  be- 
lieve the  people  would  come  forward  with  an  equal  amount,  for 
improving  the  existing  means  of  storing  and  supplying  water. 

While  on  this  subject,  I  cannot  conclude  without  referring  to  the 
scheme  of  emigrating  the  .so  called  surplus  population  of  Behar  to 
Kurma,  which  is  at  present  being  dlscusse<l  by  the  Government  of 
India.  Now,  when  we  speak  of  a  surplus  population,  we  mean  that 
the  country  where  such  a  surplus  exists  has  been  well  developed, 
so  much  so,  that  there  is  no  work  for  them.  Is  this  the  state  of 
things  in  Behar!  No  one  I  presume  can  .say  tliat  the  country 
in  which  no  irrigation  system  exists  to  entail  the  safety  of  crops 
is  .so  developed  as  to  leave  no  work  for  its  people.  Then  in 
Behar  there  is  the  fact  that  the  people  are  living  still  in  the 
])rimeval  state  of  butfeting  against  natural  cause-s,  which  de- 
stroy the  fruits  of  their  labor,  and  because  the  Government  won  t 
step  in  to  lielp  them  to  regulate  and  subdue  nature,  the  population 
must  be  removed  to  Burma.  In  Eastern  Bengal,  again,  the 
climate  destroys  the  population  simply  for  want  of  good  water 
to  drink,  just  as  in  Behar  want  of  irrigation  works  destroys 
the  foofl  of  the  people  for  failure  of  an  over  plentiful  rain. 
Against  the.se  drawbacks  the  only  remedies  sought  are  road- 
making  and  emigation  to  Burma,  while  Engineering  talent 
languishes  for  want  of  work,  and  the  recruiting  business  flourishes 
with  vengeance. 

An  Observer. 


in  the  Provincial  Irrigation  Revenue  Report  the}'  are  beyond  com- 
pare the  most  successful  canals  in  the  Punjab,  as  they  return  from 
35  to  42  per  cent,    on   the  capital  expenditure   incurred   on  them, 
which  at  the  close  of  1886-87 

Amounted  to  ...  ...  Rs.  40,739 

The  Earnings  were  ...  ...     „     26,596 

The  Working  expen.ses  ..  ...     „     11,426 


Leaving  a  profit  of    ..  ...  ...  Rs.  l.'),170 

Being  37'24  per  cent,  on  the  capital  expended,  while  in  the 
previous  year  the  profits  were  Rs.  13,869,  being  3404  per  cent,  on 
the  capital  invested. 

The  area  irrigated  was  10,729  acres  and  the  estimated  value  of 
the  produce  raised  Rs  l,26,0.i8,  against  Rs.  1,90,63.t  the  year  pre- 
vious. Surely  these  results  should  encourage  tlie  Government  to 
invest  largely  in  constructiiii;  new,  and  improving  and  extending 
the  time-honoreil  institution  of  Inundation  Canals  in  the  Province, 
which  it  is  earnestly  hoped  will  be  done. 

His  Honor  the  present  Lieutenant-Governor  having  served 
both  as  Financial  and  Settlement  Commissioner  of  the  Province, 
has  enjoyed  exceptional  opportunities  of  becoming  intimately 
acquainted  with  the  working  i.f  the  Provincial  canals.  Perennial 
and  Inundation,  he  is  therefore  in  a  manner  bound  to  utilize  the 
experience  he  has  undoubtedly  acquired  in  these  responsible  posi- 
tions. 

With  these  remarks  the  papers  on  Punjab  Irrigation  for  the  year 
1886-87  conclude,  reserving  f.>r  a  future  paper  certain  suggestions  as 
to  further  development  in  this  direction,  which  occurs  to  the  writer 
as  not  only  perfectly  feasible  and  highly  desirable,  but  absolutely 
necessary  to  the  safety  of  the  Province  in  years  of  scanty  rainfal. 

SuoQBSTED  Extension  of  the  Punjab  Ststem  of  Canals. 
To  a  person  not  behind   the   scenes    the  apparent  abandonment 
of  an  important  portion  of  a  project  such  as  the  Bari   Doab  Canal 
assuredly  was  when  projected,  may  a]ipear,  to  employ  a  mild  term, 
a  little  eccentric.     As  previously  stated,  this  is  precisely  what  has 
been  done,  a  most  important  portion  of   the   original   project  for 
the  Bari  Doab  Canal  has  never  been   carried,    namely,   the   legiti- 
mate and  urgently  needed   extension  to    within   a   few    miles   of 
Mooltan.     Instead  of   this,    numerous   other  works    that    might 
reasonably  have  waited,  such  as  the  great  Sirhind   Canal    project, 
the  Sidhnai  and  Clienab  Canal  projects,    have  all   been    projected, 
and  the  former  completed,  or  very  nearly   so,  and    the  two    latter 
now  well  advanced  ;  while  the  first  canal  attempted  in  the  Province 
has  never  been  completed  at  all,  anil  the  surplus   water  allowed  to 
flow  aimlessly  and  uselessly    in  the  parent  river  at   Neazbeg   and 
Vahli  respectively,  whereas  the  Neazbeg  escajje   might   be   easily 
diverted  into  the   main    line  soraewheie  above    Raivind   and  the 
main  line  continued    down    towards  Mooltan  until   it  met  one  of 
the   Chenab  Inundation  Canals,  or  now  the  Sidhnai  Canal.     Thus 
utilizing   every   cubic   foot   of   the  water  which    for   years  past 
has  been  running  to  waste.     A  feeder  canal  might  be  taken  from 
the  Ravee.  near  Neazbesr,  where  the  river   forms  a  loop,  and   thus 
enable  the  now  parched  deserts  to  be  irrigated   and  made  to  pro- 
duce   excellent    grain    crops,    where    at     present   only    a  jungly 
iminhabited  waste  exists.  If  irrigation  was  available  for  this  tract 
villages  would  rapidly  spring  up,  the  land  cleared  and  cultivated, 
and  grain  exported  to  England   viii,  Kurrachee.     The  Railway  has 
been  in  existence  through  the  very  heart  of  this  jungle  close  upon 
26  years,   but  the  local  grain  traffic  is  believed  to  be  nil,  or   very 
nearly  so.     Whereas,  had  the  extension  of  the  canal  been  carried 
out   simultaneously  with  the  Railway   in  1862  63,  what  is  to  thi* 
day  a  howling  waste  woidd  have  been  fifteen  years  ago  under  cul- 
tivation producing  abundant  crops  to  the   zemindar  and   revenue 
to  the  Government.  As  the  Sidhnai  Canal  is  now  drawing  towards 
completion,  it  is  earnestly  hoped  the  long  delayed  extension  of  the 
original  canal  of  the   Punjab   will    be   undertaken   at    once,   and 
thus  give  the  work  a  chance   of  realizing  the  high  expectations  of 
its  projectors  — Lord   Napier  of   Magdala,   the  late  Colonel   J.  fl. 
Dyas  and  General  James  Crofton,  r.e. 

A  canal  is  now  under  construction  from  the  Chenab,  taking  out 
from  the  river  at  a  point  below  Wazeerabad.  It  is  believed  a  much 
better  site,  for  a  canal  head  and  weir  could  have  been  obiained 
at  the  village  of  Aknoor,  where  the  river  enters  British  territory 
at  the  font  of  the  Jammu  hill.s,  where  presumably  alnindance  of 
building  material  is  available,  and  although  the  Sialkote  Distiict, 
being  the  best  well-irrigated  district  in  the  Punjab,  the  command 
of  level  for  "  Flow"  irrigation  downwards  would  amply  compen- 
sate for  the  extra  excavation  involved  had  the  caiuil  been 
fixed  higher  up  the  river. 

As  it  i.s,  a  feeder  canal  should  be  taken  out  from  Chiniote, 
tailing  into  and  feeding  the  present  new  Ch»nab  Canal,  which 
could  thus  be  made  to  tail  into  the  Sidhnai  Canal  head  at 
Serai  Sidhoo,  near  Mooltan,  which  district  would  then  be  almost 
entirely  irrigated  as  the  Sidhnai  should  be  carried  down  to 
Jelalpoor,  discharging  its  surplus  water,  if  any  remained,  into 
one  of  the  Lower  Sutlej  Canals  about  that  i)oint.  The  old  bed 
of  the  Beeas  can  be  distinctly  traced  by  the  cultivation  in  the 
old  Channel  between  Geelawalla  and  Lodliriin,  on  the  Indus 
Valley  Railway  ;  and  if  the  people  so  gladly  cultivate  the  ancient 
lx>d  of  the  Beeas,  how  much  more  so  woidd  they  if  v<  ater  for 
irrigation  was  to  be  had.  The  crops  raised  in  the  bed  of  this  old 
river  are  almost  the  only  sign  of  life  between  Soojabad  and 
Lodhran,  on  the  Indus  Valley  Railway. 

E  B. 
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THE  OYSTER  REEF  LIGHT-HOUSR 
Note  by  Colonel  A.  M.  Lano,  RE., 
Chief   Enginter.    British    Burma,     on    the     Oyster 
Inlarul  Liihi-hotwe.—oateil  the  2lst  July  1884 

III. 
Ik    the  light   formerly   on  the  Oyster  Reef  is  to  be  re- 
placed, we  have  four  alternatives : — 

(i)  to  re-ercct  a  light -house  on  the  reef; 
(ii)  to   moor  a  light-ship  on  the  site; 
(iii)  to  raise  the   Savage   Island  tower,  put  on  it  a  1st 
class  light  to  protect  18  miles ;    then  to    put  a 
12-mile  light  on  Oyster  Island  ; 
(iv)  to  place   a    16   or    18 -mile  light  on  Oyster  Island 
and   put    a    stronger    light    in    the   present 
Savage  Island  tower. 
(i)  The  experience  of  the  two  screw-pile    structures  on 
the  Burma  coa.st,  "Krishna   Shoal  "  and   "Oyster    Reef," 
will  deter  Government  from    repeating  this  form  of  light- 
house.    It  appears  that  the  material   and  bracing  of  the 
Oyster  Reef  light-house  were  in  excellent  order  :  it  was  to 
all  appearances  in  the  same  condition    as  it  had    been   in 
past  years  when  it  had   weathered   succeeding   monsoons 
and    frequent    gales  ;    but    the    intensity     of    cyclones 
cannot    be   calculated    and    predicated,  and   we    are  not 
justified   in  exposing    the    lives    of    light-house-keepers 
even  if  wo  are    piepared  to    risk  money   in    taking     the 
chance  of    such    a    stnicture  in    the  late  light-house    on 
Oyster  Reef  withstanding  every  cyclone  which  may  visit  it : 
especially  when  it  is  not   essentially   necessary  to   select 
this  site  for  a    light.     However  strong   and    well  put  to- 
gether and  well  designed  the  structure  may  be,    it   has  to 
fece  conditions  dangerous  and  unsuitable.  Twenty-four  feet 
of  water  cover  the  reef  at  low    water  :  hence   the  founda- 
tions are    practically   inaccessible:  24  feet  of  staging  are 
unbraced  :  the  leverage  of  the  dwelling-house  and  lantern 
perched  far  above  high-water  level  is   very  great  on    the 
long  iron  piles :  the  vibration    must   be    ceaseless:    wind 
aud  wave  actin.'  always  mt.rc  or  less  in  the  monsoons  with 
great  violence,  and  in  a  cyclone  (as  has  been  proved)  with 
irresistible    fury.     It   may    be  a.s.sumed    that    no   second 
screw-pile  light-house   will  be  erected   on  the  reef  and  no 
other  form  of  rigid  structure  is    possible. 

(ii)  If  this  be  admitted,  a  light  can  be  exhibited  from 
the  reef  by  means  only  of  a  light-ship.  Even  if  it  would 
be  j>ossibie  for  a  ship  to  live  at  her  moorings  over  or 
clos.' til  this  reef  on  this  exposed  shore  in  a  cyclone  or 
a  very  heavy  gale,  this  form  of  light  is  not  economical : 
the  first  cost  is  great  and  the  subsequent  upkeep  is  a 
perpetual  tax  on  our  finances. 

(iii)  As  we  have  the  power  of  shewing  a  light  which 
shall  cover  the  dangerous  reef,  without  being  placed  on 
or  closely  a<ljacent  to  it,  we  are  bound  to  do  so  in  pre- 
ference to  incurring  the  risks  of  reef  light-house  or  light- 
ship. We  can  erect  a  shore  light-house  on  Oyster  Island 
and  cross  its  light  with  that  on  Savage  Island.  The 
question  as  to  whether  our  main  light  should  be  on 
Savage  Island  and  our  les.ser  light  on  Oyster  Island  is 
osaentially  one  for  sailors  to  decide.  I  gather  from  the 
■iipanying  papers  that  shipping  generally  makes  for 
■•.  ilj  not  direct  from  the  south,  but  from  the  west  and 
needc  protection  from  the  reef  from  this  (west)  direc- 
tion: that  a  r2-milc  light  on  Oyster  Island  would  not 
sufficiently  protect  the  reef  9  miles  distant:  in  thick 
w  .ihcr,  and  with  a  misty  atmosphiTe,  a  light  with  this 
I.  .:;,iiial  and  extreme  range  would  not  cover  the  r(;ef 
So  that  whether  the  Savage  light  be  raised  or  not,  a 
long-range  (IG  mile)  light  is  wanted  on  the  Oyster  Reef 

(iv.  If  this  be  so,  we  must  accept  the  necessity  of  a 
16-milc  light  on  Oyster  Reef:  and  in  this  case  there 
seems  no  necessity  to  incur  also  and  at  the  same  time 
the  cost  of  raising  Savage  Island  tower,  though  we  may 
increase  the  range  from  that  site  at  a  comparatively 
small  cost  by  replacing  the  present  3rd  class  by  a  lat 
class  light  on  Savage  Island. 


2.  Accepting  then  this  last  alternative  No.  (iv),  it 
remains  to  discuss  the  nattire  of  the  light-house.  To 
ensure  the  range  required  it  must  be  a  tower  120  feet 
in  height,  and  it  may  be  of  wood,  brick,  stone,  wrought 
or  cast-iron. 

3.  The  site  is  a  factor  in  the  problem  and  should  be 
first  considered.  The  information  on  this  point  is  not 
sufficient ;  but  pending  further  survey,  borings,  analysis 
of  stone,  &c.,  we  may  assume  that  Ojstcr  Island  is  a 
permanent,  non-volcanic  island  of  rock  ''sand-stone)  of 
structure  similar  to  the  outcrops  on  the  main  land 
about  Akyab :  that  it  is  well  above  high  water  level  and 
affords  sufficient  space  both  for  the  light-house  and  for 
separate  accessory  buildings.  If  this  bo  so,  wo  are  saved 
from  several  difficulties. 

Our  light-house  has  not  to  withstand  the  direct  shock 
of  storm-driven  waves :  its  vibration  will  not  bo  exces- 
sive, nor  need  its  form  and  material  be  of  the  same 
strength  as  is  needed  in  such  structures  as  the  Eddystone 
or  Alguada.  It  need  not  contain  in  itself  the  habitations 
of  the  keepers,  the  tanks,  and  store-houses.  We  need 
not  devise  peculiar  or  difficult  foundations,  nor  are  we 
bound  to  design  the  several  parts  of  the  structure  so  as 
to  have  a  maximum  facility  of  handling  and  easy 
carriage. 

4.  We  may  assume  generally  that  our  light-house 
will  take  the  form  of  a — 

(A)  solid  platform  above  the  sweep  of  the  highest  waves. 
On  this  will  be  grouped  the — 

(B)  keeper's  quarters  and  store-room  ; 
from  among  which  will  rise — 

(C)  a  tower  120  feet  high,  which  will  be  destined  only 
to  carry  the  lantern,  with  a  staircase  of  ascent  thereto,  and 
probably  a  hollow  central  case  for  hauling  up  stores,  (Sic, 
to  the  lantern  and  in  which  the  clock  mechanism  weights 
can  fall. 

5  (A).     In  regard  to  the  platform  we — 
(i)  require   advice  as  to    the    level     to    which,    having 

regard  to  the  rise  of  tides  and  height  of  stot  m  waves  in  the 
locality,  our  platform  should  be  carried  ; 

(ii)  the  form  of  surface  of  the  island  ;  the  character  of  the 
rock  as  affecting  the  question   of    our  foundations  ; 

(iii)  the  character  of  the  rock  as  suitable  or  not  for 
ashlar  or   for   concrete    material. 

Our  platform  would  probably  be  a  mass  of  concrete,  faced 
on  all  sides  with  ashlar  stone  masonry  and  covered  with 
stone  flagging. 

6  (B).  The  buildings  would  be  of  stone  or  brick,  sitnple 
buildings  with  accommodation  sufficient  for  the  dwellings 
and  cook  room  of  six  or  seven  Native  light-keepers  :  store- 
rooms for  light-house  stores  ;  and  for  water-tanks. 

7  (C).  The  tower,  being  intended  to  be  thoroughly 
permanent,  would  not  be  of  wood,  btit  cither  of  stone  or 
iron.  Wood  is  not  only  less  durable  than  these  last- 
named  niaterials,  but  it  is  also  liable  to  be  destroyed  by 
fire,  as  in  the  case  of  Rudyerd's  light-house  on  the  Eddy- 
stoiie  road.  Stone,  well  selected  for  durability,  is  the  most 
lasting  material.  It  is  also  the  strongest  to  withstand 
wind  and  wave.  But  the  forces  of  wind  and  wave  on  a 
shore  light-house  (as  opposed  to  an  exposed  tower  rising 
strictly  from  a  submerged  rock)  is  not  so  great  as  to 
demand  aksolutely  the  use  of  stone  masonry. 

If  therefore  there  be  other  sufficiently  compensating 
advatages  in  favor  of  iron  over  stone,  the  latter  need 
not  be  adopted  as  our  building  material  in  this  case.  And 
I  think  in  the  two  very  important  points  of  time  and  cont, 
the  advantage  is  in  favor  of  iron. 

8.  I  have  had  sketches  and  brief  descriptions  prepared 
(and  hereto  annexed)  of  some  types  of  light-house,  which 
may  be  studied  in  connection  with  this  case.  As 
masonry  types  arc  shewn — 

(fx)  the  new  Eddystone,  granite  ; 
{h)  the  Alguada,  granite; 
(';)  the  Double  Island,  rubble  and  brickwork. 
As  iron  types  shewn — 

{d)  the  Cocos  or  Table  Island,  cast-iron  plates; 
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(e)  Gibbs'  Hill,  Bermuda,  cast-iron  plates  ; 
(J)  Ushraffee,  Red  Sea,  wrought-iron  framing. 

9.  It  will  be  seen  on  reference  to  these  notes  that 
of  the  masonry  structures  — 

(d)  the  veiv  EcUiystone,  138  feet  above  rock,  built 
off  the  English  coast  under  every  advantage  that  the 
•wealthiest  country  in  the  world  could  provide,  and  with  all 
the  plant  and  appliances  which  experience  and  the  highest 
Engineering  skill  could  devise,  took  four  years  to  build 
and  cost  £59,255  =  Rs.  7,30,000; 

(6)  Alfjuada,  141  feet  above  rock  bed,  took  7.V  years 
to  build  and  cost  £100,000  or  Rs.  12,00,00() ; 

(f)  DoiO'le  Island,  only  64  feet  above  ground,  took 
"2\  years  to  build  and  cost  Rs.  90,340. 

Judging  from  the  above  data,  we  could  not  expect  to 
build  a  masonry  light-house  120  feet  high  on  Oyster 
Island  under  four  years,  or  for  less  than  five  lakhs  of 
jrupees. 

Of  cast-iron  structure — 

{d)  the  Cocos,  91  feet  high,  took  three  years  to  build 
and  cost  Rs.  1,17,916; 

(el  the  Gihhs  Hill,  110  feet  high,  took  one  year 
to  build  and  cost  Rs.  95,000. 

Of  wrought-iron  structure — 

(f)  Uiilmifee,  144  feet  high,  took  a  year  to  build  and 
cost  Rs.  2,20,000 

From  these  data  we  might  expect  to  build  now-a-days 
an  iron  tower  120  feet  high  in  less  than  two  years  and 
for  perhaps  IJ-  lakhs  of  rupees. 

10.  In  any  case  I  am  of  opinion  that  an  iron  tower  on 
the  site  proposed  could  be  built  in  less  than  half  the  time 
and  at  one-third  the  cost  of  a  stone  masonry  tower. 

11.  Under  these  circumstances  I  strongly  urge  that 
the  new  light-house  should  be  of  iron.  In  this  position, 
above  the  reach  of  the  sea,  cast-iron  would  be  safe  from 
the  chemical  action  of  salt-water :  and  here  a  structure 
built  of  plates  of  this  metal  would  be  secure  from  the 
blows  of  waves  which  in  an  exposed  deep-sea  tower,  strik- 
ing now  this  part  and  now  that,  set  up  vibrations  varying 
in  amplitude  and  inten.sity  and  tend  to  break  up  the 
building.  Although  these  wave-blows,  and  the  conse- 
quent incessant  tremor  to  which  a  deep  sea  light-house 
is  exposed  demand  the  mass  and  weight  which  peril  aps 
only  a  solid  stone  structure  can  offer  :  yet  a  shore  light 
such  as  our  proposed  Oyster  Island  tower,  which  is  not 
subjected  to  this  ceasele.ss  vibration,  need  not  i-ely  solely 
on  inertia,  but  can  trust  to  a  comparatively  light  con- 
struction whose  strength  shall  result  from  the  judicious 
disposition  and  excellent  workmanship  of  its  framing. 

12.  Such  a  construction  is  offered  by  either  of  the  sj's- 
■tems  shewn  in  accompanying  notes  on  the  Gibbs'  Hill  aVid 
Ushraffee  light-houses.  The  former  (of  cast-iron)  appears 
to  be  the  cheapest.  It  consists  of  concentric  plates  of 
thickness  varying  from  1  inch  to  f  inch,  the  largest  being 
about  7  feet  by  6  feet.  These  plates  are  easily  handled 
and  easily  put  together  by  screw  bolts  through  their 
flanges.'  The  core  of  the  tower  is  a  hollow  column  of  cast- 
iron,  9  inches  inside  diameter,  in  pieces  each  about  11  feet 
long.  Iron  floors  at  intervals  break  up  the  tower  into 
chambers,  iron  staircases  leading  from  chamber  to 
chamber.  The  lowest,  20  feet,  are  weighted  and  hearted 
•with  concrete,  having  a  central  8-feet  diameter  well. 
This  structure  being  all  of  iron,  violent  storms  of  lightning 

.  are  rendered  perfectly  harmless  by  the  conducting  power 
of  so  large  a  surface  of  metal.  In  my  opinion  a  tower, 
almost  a  facsimile  of  the  "  Gibbs'  Hill  light-house,"  will 
suit  the  conditions  of  our  case. 

13.  If  this  be  agreed  to,  I  would  leave  the  exact  details 
of  form  and  construction  to  the  adviser  of  the  Secretary 
of  State,  as  the  light-house  (if  it  be  of  iron)  must  be 
ordered  from  England  through  the  Secretary  of  State ; 
•who,  whether  we  send  a  complete  design  and  specification 
or  not,  will  submit  it  to  experts  much  more  competent 
than  any  one  here  to  decide  on  the  structural  details 
•which  the  more  recent  experience  has  shewn  to  be  the 
•best  for  iron  light-houses  under  any  given  conditions. 


14.  I  would  therefore  advise — 

(i)  a  survey  of  Oyster  Islsnd  ; 

(ii)  exact  delineation  of  its  surface  above  high  flood- 
level  with  levels  of  every  part; 

(iii)  borings  at  probable  sight  of  light-house; 

(iv)  analysis  of  several   specimens  of  stone ; 

(v)  determination  of  height  to  which  our  building 
platform  should  be  carried  ; 

(vi)  estimate  for  this  platform  and  the  keeper's  and 
store  buildings  ; 

(vii)  communication  to  Government  of  India  for 
transmission  to  Secretary  of  State  of  above  particulars 
with  indent  for  a  light-house  complete,  founded  on  the 
masonry  platform  and  standing  120  feet,  clear  above  the 
rock  surface,  to  the  base  of  the  lantern.  The  light-house 
to  be  more  or  less  a  replica  of  the  Gibbs'  Hill  tower. 

ALU  u  ADA  Reef  Light- house. 

The  Alguada  Reef  consists  of  two  totally  distinct  ridges 
of  rock  running  parallel  to  each  other,  separated  by  a 
channel  a  quarter  of  a  mile  wide  and  of  a  depth  varying 
from  2  to  3  5  fathoms. 

2.  The  rock  of  which  the  entire  reef  consists  is  sand- 
stone, scored  into  parallel  and  alternate  ridges  and  gullies 
by  the  incessant  action  of  the  waves. 

3.  The  rise  and  fall  of  spring-tides  is  about  9  feet. 

4.  The  light-house  is  constructed  upon  a  plateau  of 
nearly  100  feet  in  width,  composed  of  a  solid  mass  of 
rock,  with  an  average  height  of  1-1  above  high  water 
spring-tides. 

5.  The  Alguada  Reef  light-house  was  begun  in  1857- 
58  and  completed  in  1865.  It  is  a /ac-s-im'iie  of  the 
Skerryvore  constructed  by  Stevenson  on  the  west  coast 
of  Scotland. 

6.  The  Alguada  Reef  light-house  is  constructed  of 
granite  throughout  and  is  165  feet  high  from  foundation 
to  top  of  lantern,  as  below  : — 

Ft.  in. 

Foimdation  to  high-water  level      ...                 ...       4  9 

High-water  level  to  lantern            ...                 ...  144  3 

Height  of  lantern        ...                 ...                 ...     16  0 


Total 


...  165      0 


7.  The  external  diameter  at  base  is  42  feet  and  at 
top  16  feet ;  and  the  form  of  the  light-house  is  obtained 
by  the  revolution  of  a  rectangular  hyperbola  about  its 
assymptote  as  a  vertical  axis. 

8.  The  first  26  feet  of  height  above  high-water  level 
is  a  solid  frustum  containing  about  27,110  cubic  feet : 
immediately  above  this  level  the  walls  are  about  9-5  thick, 
whence  they  gradually  decrease  throughout  the  entire 
height  of  the  shaft  until  at  the  belt  they  are  reduced  to 
2  feet  in  thickness. 

9.  Above  the  shaft  rests  a  cylindrical  belt  18  inches 
deep,  which  is  surmounted  by  a  cavetto  6  feet  high  and 
having  3  feet  of  projection. 

10.  The  cavetto  suj^ports  an  abacus  3  feet  deep,  the 
upper  surface  of  which  forms  the  balcony  of  the  tower, 
and  above  it  rests  the  parapet  wall  and  the  lantern. 

11.  _  There  are  nine  rooms  in  the  light-house,  which, 
are  utilized  as — 

(1)  water  store ; 

(2)  coal  store ; 

(3)  workshop ; 

(4)  provision  store ; 

(5)  kitchen  ; 

(6)  and  (7)  sleeping-rooms  ; 

(8)  visiting  officer's  room  ; 

(9)  oil-store. 

12.  "The  outer  courses  of  stone  are  joggled  and  the 
entire  light-ho\ise  is  constructed  of  granite  set  in  lime 
andsurki  mortar.  (iV.j&.- Since  painted  with  Portland 
cement.) 

13.  The  granite  was  quarried  specially  for  the  work  at 
Kalagauk  and  Singapore  by  Chinese  and'  Madrassi  labor. 
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the   avcrafjc  cost  per   cubic  foot   of     the   former  being 
Ri.  6-6-0  and  of  the  latter  Rs.  5-1-0. 

14.  The  total  cubic  contents  of  the  light-house  is 
58,580  cubic  feet  and  the  estimated  cost  approximately 
■8  below : — 


(1)  Bnilding  the  tower  entirely  of  granite,  in- 

cluding machinery,  labor,  and  materials, 
at  Rs.  52,353  per  cubic  foot 

(2)  A  1st  class  dioptric,  holophotal  apparatus, 

including  lantern,  dome,  eight  lenses  and 
holophotal  prisms,  revolving   machinery' 
and  stores 
<3)  The  fittings  of  the  tower      ... 

(4)  Cost  of  depot  at  Diamond  Island 

(5)  Cost  of  tender  and  boats 

(6)  Contingencies    ... 

Total 


Rs. 


3,06,687 


35,000 
27,300 
25,000 
15,000 
20,449 


4,29,436 
per 


or,  say,  Rs.  9  per  cubic  foot  of  contents  and  Rs.  2,600 
running  foot  of  height. 

15.  This    was   the   estimated  coat  of  the  work,  but  the 
•ctul  cost,  as   nearly  as  can   be  ascertained,  was  nearly 
£100,000,  or  more  than  double  the  estimated  rate. 
Granite  Light-house. 
149  feet  above  rock-bed. 
144  feet  above  high-water  level. 
42  feet  diameter  at  base. 
16  feet  diameter  at  top. 
26  feet  above  high-water  level,  solid. 
9i  feet  thick  walls  at  26  feet  above  high- water  level. 
2  feet  thick  walls  at  top. 
58,580  cubic  feet  of  granite. 
£100,000  nearly  or,  .say,  Rs.  12,00,000  at  present  rate 

of  exchange. 
Time,  about  7  years. 

Cocos  Light-house. 
This  light-house  stands  on  the  south-west  end  of  Table 
Island,   Cocos  group,  eastern  part  of  the  Bay  of  Bengal, 
at  an  elevation  of  209  feet  above  high-water  mark. 

The  building  is  an  iron  tower  in  the  form  of  a  conic 
frustum,  91  feet  high,  painted  in  alternate  rings  of  red 
and  white.  The  focus  of  light  is  77  feet  .above  the  base 
and  195  feet  above  high-water,  exhibiting  a  fixed  v  hite 
dioptric  light  of  the  first  order  which  can  bo  seen  from 
a  ship's  deck  22  miles  in  clear  weather.  The  cost  of  the 
■building  was  Rs.  1,17,916,  giving  i^*  =  Rs.  1,296  per 
nmning  foot. 

Commenced  in  1863  and  lighted  on  15th  February 
1867.     Time,  say,  3  J  years. 

Eddvstone  Light-house. 
For  several  years  the  safety  of  Smeatou's  light-house 
had  been  a  matter  of  anxiety  and  watchful  care  to  the 
Corporation  of  Trinity  House,  owing  to  the  great  tremor 
ol  the  building  with  each  wave-stroke  during  heavy 
storms  from  the  westward,  more  especial!)'  when  from 
west  south-west.  The  joints  of  the  masonry  had  fre- 
quently yielded  to  the  heavy  strains  imposed  on  them, 
and  the  sea  water  had  been  driven  through  them  to  the 
interior  of  the  building.  The  upper  part  of  the  struc- 
ture had  been  strengthened  on  two  occasions,  namely,  in 
1839  and  again  in  1865,  %vith  strong  internal  wrought- 
iron  ties  extending  from  the  lantern  floor  downwards  to 
the  solid  portion  of  the  tower. 

Lately,  however,  that  portion  of  the  gneiss  rock  on 
which  the  light-house  is  fotmded  has  been  seriously 
shaken  by  the  iuces.s}mt  heavy  sea  strokes  on  the  tower, 
-and  the  rock  is  considerably  undennined  at  its  base. 

In  the  new  light-house  it  was  determined  that  the 
elevation  of  the  focal  plane  of  the  light  should  be  130  feet 
above  high-water,  by  which  the  end  of  the  light  will  be 
increased  from  14  to  about  17J  nautical  miles,  so  as  just 
'to  overlap  the  range  of  the  lights  at  the  Lizard. 
.  _  The  new  light-house  is  provided  with  a  first  order 
■light  anda  fo^  singal  of  maxiniiun  intensity  of  a  dis- 
•tffictivc  chamcter.  , 


The  new  tower,  which  is  constructed  entirely  of 
granite,  consists  of  a  cylindrical  base  44  feet  in  diameter 
and  22  feet  high,  having  its  upper  surface  2i  feet  above 
high-water  of  spring- ti(les.  From  this  base  springs  the 
shaft  of  the  tower,  85  feet  6  inches  in  diameter  at  the 
commencement  and  18  feet  6  inches  in  diameter  under 
the  cornice,  the  top  of  which  will  be  138  feet  above  the 
rock.  On  the  cylindrical  base  there  is  thus  formed  a 
platform  4  feet  3  inches  wide.  The  tower  is  to  be  solid 
with  the  exception  of  a  water-tank  to  the  level  of  25J 
above  high-water  spring-tides.  It  will  be  a  concave, 
elliptic  frustum,  the  generating  curve  of  which  has  a 
semi-transverse  axis  of  173  feet  and  a  semi-conjugate  axis - 
of  37  feet. 

At  the  level  of  the  spring-tides  the  walls  will  be  8  feet 
6  inches  thick,  diminishing  to  2  feet  3  inches  at  the  top. 

The  tower  contains  nine  apartments  10  feet    in    height 

in   addition    to    the   lantern,  the  seven  uppermost  being 

14  feet  in  diameter.     The  whole  of  the  work  is  dovetailed 

and  cemented  horizontally  and  vertically    on   the   system 

adopted   in   the  Hanois,   Wolf,   and   other   light-houses. 

The  total  net  quantity  of  granite  in  the   work   is   62,13!i 

cubic  feet   and  the   actual  cost  of  the  work  was  £59,255 

£59  255 
~ — iYq — cost  per  running   foot   from    lowest    point  of 

foundation  to  top  of  vane  — £342-5 — Rs.  4,450  per  run- 
ning foot. 

This  granite  light-house  is — 
138  feet  above  rock. 
133  feet  high  above  high- water  level. 
35|  feet  diameter  at  base. 
18|  feet  diameter  at  top. 
25|  feet  above  high-water  and  .solid. 
8i  feet  thick  walls  at  25  feet  from  base. 
2|  feet  thick  walls  at  top. 

62,103  cubic  feet  of  granite — 4,668  tons  of  granite. 
Cost,  £59,255  —  Rs.  7,30,000. 
Time,  about  four  years. 

Double  Island  Light-house. 
The  original  design  for  Double  Island  light-hou.se  was 
for  a  cut  granite  tower,  but  this  having  been  considered 
too  expensive  by  Government  another  design  was  sub- 
mitted for  a  brick  tower  with  the  foundation  and  lower 
story  of  rubble  granite,  cut  stone  being  employed  only 
for  the  coping  on  which  the  sole  plate  of  the  lantern  rests, 
for  the  cornice  of  the  balcoy,  and  for  the  arch  over  the 
tower  doorway. 

The  total  of  the  estimate,  including  the  light  appara- 
tus, amounted  to  Rs.  61,538,  though  the  actual  cost 
comes  to  Rs.  90,340.  The  rubble  granite  and  cut  stone 
were  prepared  at  Kalagauk.  The  total  height  from  foot 
of  foundation  to  top  of  light-house  is    64  feet,    giving    a 

90  340 
cost  of— '       — Rs.  1,412  per  running  foot.     The  founda!- 

tion  looting  is  6  feet  wide  with  a  batter  of  17  to  ground- 
surface,  where  the  width  is  5  feet.  The  light-house  at 
ground-level  is  28  feet  exterior  and  18  feet  interior 
diameter,  the  wall  diminishing  from  5  feet  at  base  to  3 
feet  at  level  of  first  floor,  which  is  14  feet  above  ground- 
level.  This  portion  of  the  light-honso  is  built  of  stone, 
the  upper  story  being  composed  of  brick,  and  decreasing 
from  3  feet  at  base  to  2  feet  at  balcony. 

The  projection  which  supports  the  balcony  is  18  inches 
broad  and  12  inches  deep,  the  railing  being  3  feet  6 
inches  in  height.  The  parapet,  Avhich  stipports  the 
lantern,  is  9  feet  deep  and  1  foot  G  inches  thick,  and 
composed  of  ashlar  masonry. 

The  girders  and  flooring  of  the  light-house  are  of  wood. 

The  lantern  is  18  feet  high  from  base  to  vane,  the  focus 
of  the  light  being  1.S4  feet  above  high-water  level.  ' 

Commenced  in  18G3,  lighted  in  December  1865.  Time 
(say),  2 1  years.     Cost,  Rs.  90,340. 

Cast-iron  Light-house  Tower,  Girbs'  Hill, 
Bermudas. 

The  form  of  the  light-house,  the  base  of  which  is  245 
feet  above  the  level  of  the  sea,  is  that  of  a  stroiig  conoidfel 
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figure  10.5  feet  9  inches  in  height,  terminated  at  the  top 
by  an  inverted  conoidal  figure  4  feet  high  instead  of  fi 
capital. 

The  external  shell  of  the  tower  is  constructed  of  135 
concentric  cast-iron  plates  including  those  for  the  doorway. 
These  plate.s  vary  in  thickness  from  1  inch  at  the  base  to 
about  f  inch  at  the  top  ;  they  have  cast-iron  flanges  on 
the  inside  4  inches  broad,  including  the  thickness  of  the 
plate,  and  are  further  strengthened  at  intervals  of  12 
inches  by  angular  feathers  |  inch  thick.  Holes  are 
drilled  in  all  the  vertical  and  horizontal  flanges  6  inches 
apart,  and  the  plates  are  united  to  form  the  tower  by 
square-headed  screw-bolts  f  inch  in  diameter  with  nuts 
and  washers.  In  the  centre  of  the  tower  there  is  a  hollow 
column  of  cast-iron  18  inches  in  diameter  in  the  in.side, 
the  thickness  of  the  metal  being  J  inch  for  supporting  the 
optical  arrangements  and  in  which  the  weight  of  the 
revolving  apparatus  descends. 

This  column  was  cast  in  nine  lengths,  each  terminating 
with  circular  flanges  to  which  the  floor-plates  are  bolted. 
At  a  height  of  2  feet  above  each  floor  there  is  an  opening 
into  this  hollow  column  26  inches  high  and  15  inches 
wide  to  which  wooden  doors  are  fitted.  It  is  used  during 
the  day  for  passing  stores  up  and  down  and  it  likewise 
contains  the  waste  waterpipe. 

About  20  feet  of  the  lower  part  of  the  tower  is  filled 
in  with  concrete,  leaving  a  well  in  the  middle  about  8 
feet  in  diameter  faced  with  brickwork.  There  are  seven 
floors,  exclusive  of  the  lantern  floor  or  gallery,  each  12 
feet  in  height.  The  first  and  second  floors  are  cased  with 
brickwork  and  serve  as  oil  and  store  rooms  ;  the  five  upper 
floors  are  lined  with  sheet  iron.  No.  16  gauge,  disposed 
in  panels,  with  oak  pilasters,  cornices,  and  skirtings. 

On  the  first  floor  there  is  a  cast-iron  kerb  10  inches 
wide  and  1  inch  thick,  on  which  a  cast-iron  floor-plate  f 
inch  thick  is  fixed  b}'  bolts  f  inch  in  diameter.  The 
inner  edges  of  this  and  of  all  the  other  floor  plates  in 
the  tower  are  bolted  between  the  flanges  of  the  correspond- 
ing parts  of  the  hollow  column  by  |  inch  bolts,  nuts,  and 
washers. 

The  second  floor  consists  of  10  radiating  cast-iron  plates 
I  inch  thick  extending  from  the  brickwork  to  the  hollow 
column ;  these  plates  have  flanges  on  their  under  side 
and  are  held  together  by  |  inch  bolts  at  intervals  of  6 
inches. 

The  other  floors  are  similarly  constructed,  but  the 
outer  edges  rest  on  the  upper  flanges  of  the  shell,  being 
bolted  to  it  by  the  same  bolts  which  connect  the  flanges 
of  the  plates  of  the  shell.  There  are  five  windows  in 
each  floor,  one  in  the  centre  of  every  alternate  plate  in 
the  circle  ;  these  windows  are  18  inches  square  and  are 
fitted  with  strong  wooden  posts  opening  outwards,  in  which 
a  plate  of  polished  plate  glass  9x5  inches  square  is  fixed 
for  giving  light  when  the  port  is  closed.  There  is  also 
a  window  of  ^he  same  dimensions  in  the  circular  wall  for 
admitting  light  to  the  staircase,  making  .36  windows  in 
all. 

The  staircase  consists  of  two  wrought-iron  stringers 
l[i  inches  square,  the  rises  and  supports  being  j  inch 
thick  with  oak  treads  Ih  inches  thick.  To  each  step 
there  is  an  iron  balluster  J  inch  in  diameter,  on  the  top 
of  which  is  fitted  a  wrought-iron  handrail  If  inches  wide 
and  J  inch  thick.  From  the  level  of  the  bottom  of  the 
doorway  to  the  landing  in  the  first  floor  the  staircase 
rises  spirally  round  the  hollow  column,  the  balluster  and 
rails  being  on  the  outer  edge  of  the  steps,  whilst  from 
the  first  to  the  eighth  floor  the  staircase  runs  spirally 
round  the  respective  rooms,  the  ballusters  and  rails  being 
in  the  inner  edge  of  the  steps. 

There  are  standards  and  rails  round  the  headways  of 
all  the  floors;  the  standards  are  of  wrought-iron  3i  feet 
in  height  and  2  inches  in  diameter  at  the  bottom,  taper- 
ing to  1 4  inches  at  the  top.  A  wrought-iron  ring  in  four 
pieces,  5  inches  wide  and  |  inch  thick  is  attached  to  the 
underside  of  the  8th  floor  by  screw-bolts  J  inch  in 
diameter  to  which  the  lantern  and  light-room  are  bolted. 


The  height  from  the  gallery  to  the  centre  of  the  light  is 
11  feet  and  from  the  centre  of  the  light  to  the  top  of 
the  vane  is  17  feet,  making  the  total  height  of  light-house 
378  feet  9  inches  above  level  of  high  water.  The  light 
can  be  seen  from  the  deck  of  a  vessel  at  a  distance  of 
26  or  27  miles. 

The  total  cost  of  the  light-house,  including  lighting 
apparatus,  was  £7,700  nearly,  or  say  Rs.  95,000,  or  say 
Rs.  950  per  running  foot. 

The  only  objection  raised  in  the  discussion  on  this  work 
was  the  deterioration  which  cast-iron  undergoes  when  in 
contact  with  salt-water. 

The  first  parts  of  the  light-house  were  landed  at 
Bermuda  about  the  end  of  November  1844 ;  the  first 
plate  was  erected  on  Gibbs'  Hill  on  the  19th  December 
1844 ;  and  the  last  plate  of  the  tower  on  the  9th  October 
1845.     Time,  one  year.     Cost,  Rs.  95,000. 

The  Ushraffee  Light-house. 

This  light-house  is  situated  in  the  Red  Sea,  in  the 
Straits  of  Jabel,  150  miles  from  Suez,  and  is  founded  on 
the  Coral  reef,  against  whose  danger  it  serves  to  warn 
passing  vessels.  Commencing  at  the  foundation,  the 
material  for  the  piles  was  the  first  matter  for  considei*- 
ation.  The  choice  lay  between  cast-iron  and  timber,  but 
as  cast-iron  is  of  so  uncertain  durability  in  sea  water,  it 
was  determined  to  use  teak  of  the  best  quality  as  posses- 
sing the  following  advantages  : — 

(«)  less  cost  by  one-third  ; 

(b)  less  weight  by  one-half  for  the  men  to  handle  when 

working  up  to  their  waist  in  water  ; 

(c)  buoyanc}^  in  the  water,    thus    facilitating  discharge 

from  the  ship  and  moving  from  place  to   place  at 
the  work  ; 

(d)  facilit}'  for  accurate  adjustment  after  being  fixed 
in  place. 

Teak  was  therefore  chosen  for  the  piles  with  an  arrange- 
ment by  which  any  pile  can  be  removed  and  a  new  one 
inserted  without  disturbing  the  superstructure. 

The  piles  are  18  feet  long  and  18  inches  diameter  ;  they 
are  arranged  in  two  concentric  circles,  the  inner  one,  15 ' 
feet  diameter,  consisting  of  six  piles,  the  outer  one  of  six 
pairs  of  piles,  the  piles  of  each  being  6  feet  apart.  The 
outer  circle  is  39  feet  diameter  at  the  heads  of  the  piles, 
and  the  feet  spread  outwards  at  a  batter  of  yV.  The  piles 
stand  with  their  feet  upon  the  surface  of  the  reef,  but 
from  the  height  of  4  feet  from  the  bottom  the}'  are 
flattened  on  each  side,  the  flattened  part  terminating  in  a 
shoulder,  under  which  on  each  side  is  placed  a  sleeper  of ' 
teak. 

The  whole  area  of  a  circle  around  the  piles,  47  feet 
diameter,  is  filled  to  a  height  of  5  feet  with  concrete, 
which  is  rammed  under  the  sleepers  so  as  to  relieve  the 
feet  of  the  piles  from  the  superincumbent  weight.  The 
concrete  is  enclosed  by  a  caisson  of  boiler  plates  |  inch 
thick,  set  on  edge  iind  bolted  and  rivetted  together. 

The  heads  of  the  piles  pass  through  a  circular  wrought- 
iron  collar  18  inches  deep,  to  which  they  are  accurately 
fitted,  and  any  loosening  by  the  shrinking  of  the  timber 
is  provided  for  by  fitting  a  number  of  wedges  of  green 
heartwood  into  corresponding  grooves  in  the  pile-heads 
to  which  they  can  be  driven  down  when  slack. 

A  direct  bearing  surfiice  is  also  given  bj-  iron  screws  2 
inches  diameter  which  pass  through  each  collar  and  enter 
2  inches  into  the  wood.  The  collars  have  projecting  arms, 
which  are  rivetted  to  a  system  of  framing,  and  two  raking 
piles  are  introduced  with  a  view  of  checking  any  possible 
tendency  to  a  rotatory  motion  in  the  structure. 

The    framework    of    the    superstructure  consists  of  a' 
repetition    of  three    main    parts   which    may    be    called 
respectively  standards,  cills,  and  radiators. 

Each  tier  consists  of  24  standards,  12  in  each  circle,_ 
connected  at  the  top  and  bottom  by  cills  forming  two" 
concentric  12-sidcd  polygons  and  the  corresponding, 
angles  of  the  polygons  are  connected  by  the  radiators. 

With  the  exception  of  a  few  of  the  parts  near  the 
bottom,  no  separate  piece  exceeds  in  weight  above  4  cwt.. 
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so  that  the  whole  can  be  lifted  by  tiiiiok-aeting  tackle  to 
be  easily  carried  about  from  jilace  to  place  bv  two  or  three 
etroDg  men. 

The  floors  of  which  there  are  five,  consist  of  cast-iron 
plates  i  inch  thick,  resting  upon  the  lower  flanges  of  the 
colls  aiid  covered  with  6  inches  of  concrete.  Addition  .1 
support  is  given  to  each  of  the  floors,  except  the  lowest, 
bv  two  wrought-iron  beams  rivetted  t )  the  standards 
under  them.  "  From  the  lowest  floor  is  suspended  a  water- 
tank  capi\ble  of  holding  about  1,500  gallons  of  water. 

It  is  difficult  to  arrive  at  a  definite  sum  representing 
the  cost  of  the  light-house,  inasnmch  as  material  and 
staff"  had  to  be  carried  and  taken  from  Alexandria,  Cairo, 
and  Suez  to  the  site  of  the  light-house,  while  frequent 
deliys  and  omissions  on  the  part  of  the  Egyptian  officials 
luliKii  to  swell  the  cost.  The  Dcedalns  light-house,  which, 
though  smaller,  is  constructed  upon  an  exactly  similar 
plan  and  was  built  at  the. same  time  as  the  Ushraffee,  and 
their  combined  cost  was  £55,211,  though,  deducting  cost 
of  steamers,  &c.,  the  actual  engineering  works  cost  only 
£32,079.  The  ITshraffbe  light-house  is  144  feet  high  and 
the  Daedalus  76  feet.  Cost  per  running  foot  £32,079 -^ 
£220  =  £146  =  Rs.  1 ,900  per  running  foot. 


The  discussion  »t  the  Institute  of  Civil  Engineers 
turned  principally  upon  the  substitution  of  teak  lor  iron 
columns.  It  was  urged  in  defence  that  though  teak  was 
liable  to  be  attacked  by  Teredo  navalif,  yet  cast-iron 
would  certainly  deteriorate  under  the  influence  of  salt- 
water ;  wrought-iron  was  objected  to  on  account  of  its 
liability  to  corrosion,  unless  the  pipes  were  made  very 
thick. 

The  cost  was  greatly  enhanced  by  the  difficulties  of 
transport  and  the  necessity  of  carrying  out  the  work  from 
a  steamer  and  by  small  boats  to  be  set  up  in  water. 
Eliminating  these  peculiar  expenses,  the  Ushraffee  is  put 
down  as  costing  £22,000  or  nearly  2h  lakhs. 

In  reganl  to  tivie,  within  10  months  of  the  Engineer 
receiving  his  instructions  he  surveyed  the  sites  (3,000 
miles  from  England):  sites  were  approved  :  contracts 
made :  drawings,  &c.,  made ;  materials  manufactured, 
erected,  taken  down,  and  despatched  to  Egypt. 

The  working  parties  left  Egypt  on  the  6th  November 
1881  :on  the  Gfch  January  foundations  finislied  :  on  the 
5th  April  tower  built  to  lantern-level  :  May  and  June, 
lantern  fixed  and  all  finished. 

Time,  say,  one  year  of  work.  Cost,  Rs.  2,20.000.  Height. 
144  feet. 


TURN-OUTS    OF    EQUAL   RADII,   WITH 

STRAIGHTS  BETWEEN  THE  REVERSE 

CURVES. 

Some  years  ago  the  writer  had  to  set  out  a  large  num- 
ber of  diversions  round  unfinished  culverts  on  a  line  of 
Railway  in  India.  His  attention  was  thus  turLed  to  ob- 
taining a  simple  but  correct  method  of  setting  out  reverse 
curves,  with  "straights"  between.  The  method  now 
described  dispenses  with  the  use  of  angular  and  drawing 
instrument*  :  three  poles  and  a  measuring  tape  being  all 
that  is  necessary.  The  calculations  being  done  on  the 
ground. 
Given 

d  =  Distance  apart  of  the  two  parallel  lines  to  be  con- 
nected, viz.,  K  K  and  Q  Q  =  E  D 

R  =  Radius  of  connecting  curves 

S  —  Straight  necessary  between  curves  =  J  H 
Keiiuired 

L  =  G  E  =  distance  from  G*  to  the  beginning  of  the 
curve  on  the  main  Line 

•  NoTR. — cG  —  O'  e  ~  Convenient  distaneos  on  each  side  of  the 
oeotrc  of  tlie  culvert  fixed  by  practio  il  consideration  not  pertaining 
to  Um  problem  in  lumd . 


AndT  =  EF  =  FH=:BN=NJ 

The  following  is  the  solution 

L 


GE 

E  F  =  T  = 


v/S--f4Rc/- 
Rf? 


-d-' 


S  +  L 

Example. 
If  d  -       30'  =  '3  chain 
S  =       50'  =  '5  chain 
R  =  1000'  =  10  chains 


(1) 
(2) 


ThenL  =    ^-25  4-  12  -  09  =  ■/1216 


=  3487  chains 
=  348-7  feet. 


T  = 


40  X  -3 


3-98 


=  "753  chains=  75'3  feet. 


•5 -t- 3-48 

The  problem  of  finding  T  and  L  where  the  two  lines 
are  inclined  to  one  another  is  one  which  Mr.  Ewbank, 
I  have  no  doubt,  would  like  to  tackle.  I  have  not  seea 
the  formulte  (1)  and  (2)  in  any  book  I  have  come  across, 
I  haven't  seen  a  very  late  edition  of  Mr.  Cole's  book, 
and  they  may  be  in  it  now. 

Govindgarh,  Patiala  Stale  ; )  R.  L.  Campbell. 

September  20,  1888. 


■■] 


llic  6iwettt0. 


publk;  works  department. 
Burma,  October  27,  1888. 
Tlie   following    AHxiwtant  Eii;,'ineers,  2m(1  gra<ie,   appoint€<l   by 
Ber  .MajfMtv'x  Jsecretary  of  .State  for  India  in  Council  from  tlie 
Bo\«l  Indian    Enpneering  (Jollege,    who   have  gone  through  a 
couim  of  practical  training  in  England,  are  poet^  as  followa  : — 
To   Burma. 
Mr.  Arthur  Goivlon  Ro8e  Trapmann. 
Mr.  Uarty  Cecil  Jonea. 


Mysore,  October  27, 1888. 

Mr.  T.  Inman,  Executive  Engineer,  is  appointed  to  the  charge 
of  the  iiritlge  iJivisiou,  which  has  been  formed  from  the  13th 
September  1888. 

Madras,  October  30, 1888. 

Tlie  following  promotions  are  made  :—  ■ 

Colonel  H.  Snialley,  n,K,  from  Superintending  Engineer,  Srd 
class,  teniporaray  rank,  to  Superintending  Engnieer,  2nd  c\aaa, 
temporary  lank,  with  ctt'ect  from  10th  October  1888. 

Mr.  W.  Hughes,  b.a.,  from  Executive  Engineer,  2nd  grade,  to 
Superintending  Engineer,  3rd  class,  temporary  rauk,  with  effect 
from  10th  October  1888. 
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M.  E.  Ry.  S.  Gopala  Krishna  Aiyar  Avergal,  Rat  Bahadur, 
B.C.E,  from  Assistant  Engineer,  1st  grade,  to  Executive  Engineer, 
4th  grade,  temporary  rank,  with  effect  from  10th  October  1888. 

Mr  J.  P.  Davidson,  Executive  Engineer,  3rd  grade,  is  granted 
furlough  for  fifteen  months  from  or  after  16th  November  1888. 

The  following  appointment  is  made  : — 

Mr.  A.  A.  G.  Malet,  Executive  EnL'ineer,  4th  erade,  temporary 
rank,  to  be  Assistant  to  the  Chief  Engineer  for  Irrigation  and 
Under-Secretary  to  Government,  Public  Works  Department 
Irrigation  Branch,  with  effect  from  date  of  joining  on  Mr.  J.  P. 
Davidifon's  departure  on  furlough.— To  join  at  the  public  expense. 

The  following  intimation,  received  from  the  Secretary  of  State 
is  published  : — 

Mr.  H.  H.  O'Connell,  Assistant  Engineer,  1st  grade,  Madra.s, 
ia  permitted  to  return  to  duty  withiti  periotl  of  leave. 

The  following  posting  is  ordered  : — 

Hr.  H.  H.  O'Connell,  Assistant  Engineer,  1st  grade,  to  the  2nd 
Circle,  for  charge  of  the  Nellore  Division.— To  join  on  return  from 
furlough. 

The  following  transfer  is  ordered  : — 

Mr.  T.  W.  S.  Smyth,  Assistant  Engineer,  2nd  grade,  from  the 
1st  Circle,  Eushikulya  Division,  to  the  6th  Circle,  Madura  Divi- 
sion— To  join  at  the  public  expense. 

The  following  promotion  is  made  : — 

Honorary  Lieutenant  and  Deputy  Assistant  Commissaiy 
J.  Nicholson,  from  Sub-Engineer,  1st  grade,  to  Assistant  Engineer, 
Ist  grade,  permanent  rank  (Supernumerary),  with  effect  from 
181  h  May  1888. 

The  following  transfer  is  ordered  :  — 

M.  R.  Ry.  S.  Ramayya  Pantulu,  Overseer,  2nd  grade,  from 
No.  V.  Party,  Tank  Restoration  Scheme,  to  the  I.  Circle,  Ganjam 
Division. — To  join  on  return  from  sick  leave. 

India,  November  3,  1888. 

The  Governor-General  in  Council  is  pleased  to  order  the  follow- 
ing promotions  of  Executive  and  A.ssistant  Engineers,  attached 
to  State  Railways,  with  effect  from  the  dates  specified  : — 

Mr.  E.  C.  Beeston,  from  Executive  Engineer,  2nd  grade,  sub. 
pro  tern.,  to  Executive  Engineer,  2nd  grade,  permanent  rank,  with 
effect    from  1st  June  1888. 

Mr.  G.  V.  Martyn,  from  Executive  Engineer,  2nd  grade,  sub. 
f)ro  tern.,  to  Executive  Engineer,  2nd  grade,  permanent  rank,  with 
effect  fKom  1st  June  1888. 

Mr.  R.  W.  Egerton,  from  Executive  Engineer,  4th  grade, 
temporary  rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern., 
with  effect  from  28th  August  1888. 

Mr.  E.  E.  A.  Kuster,  from  Executive  Engineer,  4th  grade, 
sub.  pro  tern.,  to  Executive  Engineer,  4th  grade,  permanent 
rank,  with    effect  from  30th  August  1888. 

Mr.  A.  S.  Trevor,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  sub.  pro  tern.,  with  effect  from  30th 
August  1888. 

Captain  G.  F.  Wilson,  re.,  from  Executive  Engineer,  3rd 
grade,  to  Executive  Engineer,  2nd  grade,  sub.  pro  tern.,  with  effect 
from  1st  September  1888. 

Mr.  E.  E.  A.  Klister,  from  Executive  Engineer,  4th  grade,  to 
Executive  Engineer,  3rd  grade,  sub.  pro  tern.,  with  effect  from  1st 
Septemhei  1888. 

Mr.  I.  R.  Tickell,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  sub.  pro  tern,.,  with  effect  from 
191  h  September  1888. 

Mr.  E.  F.  Gordon,  from  Executive  Engineer,  4th  grade,  sub. 
pro  tern.,  to  Executive  Engineer,  3rd  grade,  sub  pro  tern.,  vice 
W.  Micliell.  on  furlough,  with   effect  from  19th   September  1888. 

Baroda  Prosad  Bosu,  Eai  Sahib,  from  Executive  Engineer,  4th 
grade,  sub.  pro  tern,  to  Executive  Engineer,  3rd  grade,  sub.  pro  tern., 
vice  W.  S.  Haig,  on  furlough,  with  effect  from  19th  September 
1888. 

Mr.  E.  H.  Tuck,  from  Executive  Engineer,  4th  grade,  temporary 
rank,  to  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  vice  F.  Eeilly, 
on  furlough,  with  effect  from  19th  Septemberl888. 

Mr.  A.  R.  Macdonald,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  sub.  pro  tern.,  vice  W.  Chadwick,  on 
furlough,  with  effect  from  19th  September  1888. 

Mr.  G.  Moyle,  from  Executive  Engineer,  3nd  grade,  sub.  pro 
tern.,  to  Executive  Engineer,  3rd  grade,  permanent,  rank  with  effect 
from  28th  September  1888. 

Mr.  W.  Wiseman,  from  Executive  Engineer,  2nd  grade,  to 
Executive  Engineer,  1st  grade,  sub.  pro  tern.,  with  effect  from  2nd 
October  1888. 

Mr  H.  H.  Gaham,  from  Executive  Engineer,  3rd  grade,  to 
Executive  Engineer,  2nd  grade,  sub.  pro  tern.,  with  effect  from  2nd 
October  1888. 

Mr.  H.  Irwin,  c.i.E.,  Executive  Engineer,  1st  grade.  Superin- 
tendent of  Works,  Simla  Imperial  Circle,  is  appointed  to  officiate 
as  Superintending  Engineer  and  Secretary  to  the  Agents  Governor- 
General  for  Eajputana  and  Central  India,  in  the  Public  Works 
Department,  during  the  absence  on  leave  of  Major  G.  F.  L.  Mar- 
shall R  K.,  or  until  fureher  orders. 

Mr.  M.  C.   Mackinnon,    Executive   Engineer,   2nd  grade,  State 
Railways,  is  transferred  from  the  Establishment  under  the    Direc- 
tor-General of  Eailways  to  that  under  the  Government  of  Bengal. 
The  services  of  Mr.  J.  W.  Parry,  Assistant  Engineer,  Ist  grade, 
State  Railways,'  are  transferred  from  the  Establishment  under  the 


Director-General  of  Railways  to  that  of  the   Government  of  Ben- 
gal for  employment  on  the  Western  Bengal  Surveys. 

Lieutenant-Colonel  Henry  Wilberforce  Clarke,  r  e,  isreappoint- 
ed  to  the  Public  Works  Department  as  officiating  Deputy  Consult- 
ing Engineer  to  the  Government  of  India  for  Rail  way. s,  Calcutta, 
with  the  lank  of  Executive  Engineer,  Ist  grade. 

N.-W.  Provinces  and  Oudh,  November  3, 1888. 

Irrigation  Branch. 
Mr.    H.   M.  J.    Bacon,  Assistant  Engineer,  1st  grade.  Northern 
Division,  Ganges  Canal,   is  transferred  from  the   1st  to  the  3rd 
Circle,  Irrigation  Works. 

Mr.  J.  R.  C.  NicolLs,  Assistant  Engineer,  1st  grade,  is,  on  return 
from  furlough,  posted  to  the  Cawnpore  Division,  Lower  Ganges 
Canal. 

Central  Provinces,  November  3, 1888. 
Establishment. 
With  reference  to  Public  Works  Department  Notification,  dated 
the  25th  October  1888,  Mr.  D.  Wallace,  Executive  Engineer,  1st 
grade,  made  over  charge  of  the  Ea-atern  Division  to  Rai  Sahib 
T,  N.  Mukhopadhva,  Assistant  Engineer,  1st  grade,  on  the  fore- 
noon of  the  29th  idem. 

Bengal,  November  7, 1888. 

Estahlishment. 

Eai  Haran  Chunder  Banerjee  Sahib,  Executive  Engineer,  is 
re-transferred  to  the  Office  of  the  Superintending  Engineer, 
Western  Circle,  with  effect  from  the  8th  October  1888. 

Mr.  A.  H.  Mason,  Executive  Engineer,  4th  grade,  temporary 
rank,  is  transferred  from  the  Eastern  Bengal  State  Railway  to 
the  Western  Bengal  Railway  Surveys. 


ittitan  CSngiitecviitg  patent  Register. 


RECENT  BRITISH  PATENTS. 
Incandescent  Gas  Burners. — /.  Imray,  London.  (C.  Clamond, 
Paris.) — The  present  invention  relates  to  the  construction  of  burners 
in  which  a  gas  flame  supplied  with  hot  air  heats  a  network  of  magnesia. 
Instead  of  using  magnesia  alone,  the  present  inventor  mixes  20  per  cent, 
of  zirconia  with  it.  The  hood  may  be  placed  either  above  an  ascending 
gas  flame,  or  in  an  inverted  position  below  a  descending  flame.  When 
the  hood  is  used  in  an  inverted  position,  as  for  a  ceiling  light,  the 
burner  is  constructed  as  shewn  in  vertical  section  in  the  accompanying 
figure.     Tlie  hood  I  is   suspended  in  a  net  H  of  fine  platinum  wire, 


which  is  attached  by  a  bayonet  catch  to  the  ceramic  burner  L.  The 
gas  supplied  by  the  pipe  A  is  led  by  several  tubes'  K  into  the  annular 
space  m  L.  whence  it  issues  through  numerous  small  holes  directed 
radially  inwards  in  the  burner  B.  The  hood  E,  resting  on  the  burner 
L,  encloses  a  chamber  G,  into  which  the  tubes  D  open  ;  air  enters  at 
the  upper  mouth  J,  and  passes  into  the  chamber  G.  A  glass  globe  F 
suspended  from  the  chimney  encloses  the  burner  ;  the  draught  of  the 
chimney  causes  air  to  enter  and  descend  the  tubes  D,  where  the  air 
becomes  heated.  Four  claims  are  made  for  the  addition  of  zirconia  to 
the  material  employed  in  the  hood,  and  for  the  several  constructions  of 
lamp  described.— No.  7990.     2nd  June  1887. 


<^iiberti6£ment0. 


WANTED. 

vn 

A  SITUATION  as  P.  W.  Inspector  on  construction  or  on  kn  open  line 
of  Railway.  The  undersigned  has  had  considerable  experience, 
in  bridge  and  construction  work  ;  he  has  been  on  au  open  line  for 
the  past  six  years  ;  his  services  are  now  being  dispensed  with  owing 
to  a  reduction  in  the  department. 

Apply  to — 
J.  T.  ROBINSON, 

P.  W.  Inspector, 

Karchana, 
(2T.  W.  P.)  e.  I.  RaUway. 
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D.  P.  W.  India. 


IMPORTANT  NOTICE. 

All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties. 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Cen- 
tral Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  Grind- 
lay,  G-room  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Civil  Engineers'  Association. 


WANTED. 

ENGAGEMENT  as  Draftsman  and  General  Assistant  in 
an   Architect's    or   Engineer's   Office.     Excellent  testi- 
monials. 

Address — A.  B. — 

c/o     Editor, 
\1»')  Indian  Engineering. 

WANTED   IMMEDIATELY. 
A      COMPETENT       TELEPHONE     IN- 
-^    SPECTORfor  H.   H.  the  J^izam's  Tele- 
phone Department.  Salary  H.S.Rs.  ISOandRs.  30 
Horse  Allowance.     Applicant  should  state  age, 
nationality,  whether  Married   or  Single,  and  fur- 
nish copies  of  Testimonials  addressed  to 
D.   GAUNTLETT, 
Officinting  Chief  Engineer  and  Sect]/. 

to  Government,  P.  W.  Dept. 
Hyderabad,  Deccan,"! 
October  19,  1888.    J 


THOMSON  &  MYLNE'S 

PATENT  SUaARCANB    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHERA.   E.  I.   RAILWAY; 

or  6,  Commepclal  Buildings,  Calcutta. 
(103) 


■  EAST  INDIAN  RAILWAY. 

Sale  of  surplti^  and  condemned  stores  comprising 
crepsoting  or  timber  preserving  apparatxt^s,  anchoi^ 
hraver  boat  and  jolly  boat,  old  section  iron  Jishplatss, 
neiv  section  spikes,  plate  glass,  second-hand  second  clcLSS 
deodar  and  sdl  sleepers,  incomplete  rail  presses,  stone- 
ware pipes,  scrap  india-rubber,  scrap  glass,  scrap  cast 
and  v^ought  iron,  scrap  steel,  zinc,  and  bra^s,  mixed 
metal  borings,  old  iron  and  steel  rails  and  crossings- 
wrought  iron  skeleton  wheels  and  axles,  steel  scrap 
springs  and  tyres,  shop  sweepings,  firewood  sleepers^ 
miscellaneous  firewood,  &c.,  tfcc,  &c. 

Tenders  will  bo  received  at  the  office  of  tbe  Controller 
of  Stores,  East  Indian  Railway  Company,  Fairlie  Place 
Calcutta,  up  to  noon  of  Thursday  the  29th  November, 
1888,  for  the  purchase  of  surplus  and  condemned  stores 
as  above  at  Howrah,  Rampore  Haut,  Asansol,  Jamdlpur 
Sahebgunge,  Dinapore,  Allahabad,  Cawnpore,  Aligarh  and 
Ghdziabad. 

Tenders  must  be  submitted  in  the  form  to  be  obtained 
at  the  office  of  the  Controller  of  Stores,  where  printed  lists 
of  the  stores  can  also  be  had,  and  tenders  submitted  in 
any  other  way  will  not  be  considered. 

The  various  lots  are  open  to  inspection  by  intending 
purchasers  on  application  to  the  Store-keepers  in  charge 
of  the  depots  where  the  stores  are  respectively  located. 

D.  W.  CAMPBELL, 

Calcutta,  5th  Nov.  1888.  Agent. 

GRMT  WSSTORN  HOTE^L, 

[29]  BOMBAY. 


MACHINERY  /'^  I  1      SPINDLE 

CYLINDER  I      III  BATCHING 

ENGINE  V^  I  L_  LUBRICATING 

Stocks  of  all  tlesc'iptions  always  in  hand.  Contracts  at  reduced  rates. 

(134)  KER    DODS    &   Co.,  81,  Clive  Street. 


ROOMS    WITH    BOARD, 

BY  D./iy  OR  MOKTH. 

46,     WELLESLEY     STREET, 

CORNER  OF  PARK  STREET, 

CALCUTTA. 


HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNeIc  CO., 

(193)       40,  STIiA.3Xri>. 


A    GREAT    WANT   SUPPLIED. 


a   B 


\^w) 


Registered  14th  October  1878. 

CYLINDER  OIL. 

TTTRNEE,  MOHHISOIT  &  Co.,  Oaleatta, 

Sole  Agent!  for  Bengal 
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RANSOMES,  SIMS  &  JEFFERIES,  U.. 

IPSWICH  &  LONDON. 


ENGINES  and  BOILERS— Portable,  Vertical,  Semi-Fixed  and  Stationary. 


.RAKSOHES 3I«S S. iIEFTCRIES  L' 


IE5  L?  IPSWICH.         B/ 


Mining  Machinery,  Pumps,  Sa'w  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 


OCTAVIIS  STEEL  &  Co.,  Agents,  Caleutta, 


ENGINES  &  MACHINES  IN  STOCK. 


(155) 


BEST  MIRZAPUR  STONE. 

The   Mirzapur    Stone    and    Trading   Co.,    Cut-Stone    Contractors   and  Quarryme 
Mirzapur,  can  supply- 


Flagging 
Pillar  Bases  . 


Roofing. 
Coping. 


And  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,   MARSHALL  &  CO., 


riss) 


4,  C/ive  Ghat  Street,  Calcutta. 
Depot — Sutkea,  Calcutta. 


NOW  READY. 

TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

Scantlingfs,  Soiled  Iron  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  E    HILTON,  MEM.  INST.  C.E. 
A  handy  hook  with  Litho-diagrams  for  estimating  and  designing  rapidly> 

Cloth  hound  price  Re.  1-8 

ALL  PUBLISHING  RIGHTS  RESERVED. 

To  be  obtained   of  — 

"W    BALL  3e  Oo.,  Govt.  Printers  and  Publishers, 


Calcutta  Plumbing  &  Gas  Fitting  EstaWisIinient. 


NOTICE. 

SEALED  TENDERS  will  be  received  by  the  Municipal 
Commissioner  for  the  City  of  Bombay,  up  to  2  p.m.  on 
Monday,  the  17th  day  of  December  1888,  for  the  supply  of 
Fittings  and  Service  Pipes  required  for  Water  Works  purposes. 

2.  Form  of  Contract,  Specification,  Ac,  and  all  information 
can  be  obtained  on  application  to  the  Undersigned,  on  payment 
of  Rs.  5. 

3.  Tenders  should  be  accompanied  by  a  Deposit  of 
Rs.  5,000,  to  be  paid  to  the  Chief  Accountant  in  Cash,  and 
to  be  forfeited  in  case  of  refusal  to  sign  the  Contract. 

4.  The  Municipal  Commissioner  does  not  bind  himself  to 
accept  the  lowest  or  any  Tender. 

By  Order  of  the  Municipal  Commissioner, 
S.  TOMLINSON,  C.E., 

Deputy  Executive  Engineer, 

In  Charge  Water  Works. 
Bombay  ;  Executive  Engineer's  Office,  J 
October  17,  1888.  ( 


Thene  wheels  ..re  Noiseless  and  self.lubrtfatlng,  do  not  drop  oil  or  allow  the 
rope  to  he  puUiwl  off  them,  are  easily  fixed  in  any  position,  answer  equally  well  as 
Vertical  or  Horizontal  wheels,  and  run  perfectly  for  years  williout  attention, 


(154 


Solw  Agents  for  Madras  :— 

SPENDES  &  Oo.,  Mount  R3ad,  Mtdrai 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Meclmnical  Engiinerj 
Pkofriktor. 
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BURRAKUR    IRON    WORKS 


5 


Oast-iron  Socket  Pip*8,  of  ordinary  dimensions,  coated    with   Dr.    Angus    Smith's   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  ...  •  • 

Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
Oast-iron  Bends,    Tees    and    Cross    Pieces    for    Pipings  of    ordinary     dimensions  coated    with 

Dr.  Augus  Smith's  solution  from 
Oast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  Ac,  from  ... 
Oast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Oast-iron    Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

ic,  in  great  variety  ...  ...  ...  ...  •.•  _    ••• 

Oast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water  Pipes, 

Axle-boxes,    parts   of  machinery   and    other  castings  of  any  description 


Rs. 


4-4  per  owt. 
5-12     „ 


7-0 
5-0 
3-8 


up' 


rards. 


W*t*r-lift8 
Plouehs 


from  Rs.  35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.   3 


At  cheapest  rates. 

At  cheapest  rates. 
45-0  per  ton. 

42-8     „ 
40-0     „ 


Remarks. — Special  qootations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  be  addressed  to  the  Superintendent  from  whom  any  further  particulars  can  be  ascertained. 
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THE  INDIA  RUBBER,  GUTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  M., 


G-0"VEK,3WlVi:Er«TT 


COKrTI«.-A.CTOI«.S, 


MANUI-ACTVRERS  OF 

VULCANIZED     INDIA     RUBBER 

TALVES,  SHEET,  BUFFERS,  SPRINGS,  WASHERS,  WHEEL  TYRES,  CORD,  TUBING  &  DOOR  &  CARRIAGE  MATS 

INDIA    RUBBER    AND     CANVAS    SUCTION    AND    DELIVERY    HOSE. 

ASBESTOS   PACKING,   MILL   BOARD.    AND   WASHERS, 

India  Rubber  and  Canvas  Steam  Packing— Round,  Square,  and  Sheet. 
VULCANIZED     MACHINE    BELTING,     EBONITE     APPLIANCES. 


(168) 


WATERPROOF    GARMENTS    AND    FABRICS. 

Air  and  Water  Beds,  Cusliions,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 
WOUES  :— SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

f:A.LCU  riA.   BRANCH: 12,    GOVF.RNMKNT    PLA.CB,    EAST. 

GODOWNS:— DACRE'S   LANE. 

Telegraphic  Address—"  SI LVERO RAT,"    CALCUTTA. 


COMMERCIAL     UNION     ASSURANCE     CO., 

Extracts  from  the  Tiventy-sixth  Annual  Report  viz.  for  the  year  1887. 


LD. 


FIKE   WEPARTMKNT. 

LIFE   DEPARTMENT. 

Premiums  after  deducting 

Premiums  after  deducting 

Re-insarancea                 .      £769,265 

0    0 

Re-insurances                ...     £125,559 

0 

0 

Intereat          ...               ..      £  19,612 

0    0 

Interest  and  Dividends  ...     £  45,649 

0 

0 

Lowea  after  dedacting  Re- 

Iniurances    .                   ..     £443,587 

0    0 

Claims  less  Re-insurances,     £  79,229 

0 

0 

niAKINE   DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £175,118    0    0 

Interest  ..  ...     £    8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  ..     £138,365    0    0 

Interest  not  belonging  to 
Above,  but  included  in 
Pro6t  and  Loss  ..     £18,545    0    0 

The  Life  Fund  was  increased  during  tlie  year  "by  «C65,6'18  and  now  amounts  to  081,070,06^. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  fhare  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  ■>{  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  ab»oluH  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  iSlst  December  1887  stood  at  £2,613,059. 


(39) 


C.    H.  OGBOURNE,   Manager  and  Underivriter. 


PURE   HYDRAULIC  LIME. 

I'JEtEE:      mOIVI      .A.I>XJIL.TE!T«,.A.TI01W. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections : — 

J.   H.   Apjoiiy,   Esq.,   Superintending  Engineer,   Kidderpore  Dock   Works,    says  : — 

"  Mr.  McKennie's  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only   jjrds 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 

Paul  Dbjoux,  Esq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 
"It  is  the  beat  Ghooting  Lime  imported  into  Calcutta." 

Jambs  Rimbek,  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of   Cnlcutta,  says  : — 

"  It  has  been  for  long  past  and  is  now  invariably  u»ed  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in   certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 

C.   A.   Mills.  Esq.,  Executive  Engineer,  P.    W.   D.,  2nd  Calcutta  Division,  says:  — 
The   Ghooting   Lime   manufactured   by  Messrs.  Burn  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  have  used  it  in 
the  construction  of  many  public  buildings  and  have  been  thoroughly  satisfied  with  it." 

Hr.B.— Our  Lime  vm  uod  througrhoTit  all  tlio  Elver  Worbs  of  tho  Calcutta  Fort  Commissioners. 


(179) 


7,  Jfastinfjs  Street,  or  Raneogunge. 
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The  Ojfice  of  rMicatimi  of  illtlian  (!?ng(licn'ili9  is  at  the  "  Star 
Press,"  19,  Lull  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  shotdd,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E ,  irpence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  C07icern- 
ing  subscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
^ing  Agents,"  Messrs.  Balmeb,  Lawbik  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  he  made  payable  to  them. 


Serms  ot  Subscription  : 

Yearly.  Half.yearly.  Quarterly. 

Inclddiiig  Postage  in  India        ,..  Rs.  12     ...     Rs.  7     ...     Rs.  4 

Specimen  copy — Free ;  Single  copy — One  Rupee. 
foreign  Subscriptions  should  be  converted  at  current  exchange 
*nd  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON,— D.  J.  Ketmer  &  Co.,  Whitejriar's  Street. 

NEW  YORK. — The  Scientific  Pobi.ishing  Co.,  27,  Park  Place, 

ROME.— LOESCHER  &  Co. 

STRAITS  SE'ITLEMENTS.— "The  Straits  Times,"  Singapore. 
CHINA  AND   .JAPAN. — Lane,     Crawford   &   Co.,   Hong-Kong, 

Shanghai,  and  Yokohama, 
JAVA.— G.  KoLFF  &  Co.,  Batavm. 
AUSTRAIJA. — GoKLoa /iGoTci!, Melbourne, Sydney, and  Brisbane. 


INDIAN  ENGINEERING. 

s.iruiiOAi',  soveajber  ir,  isss. 


OURSELVES. 

We  have  a  large  mass  of  communications, 
many  of  them  on  Service  questions,  which  we  find 
it  impossible  to  print  owing  to  our  limited  space, 
and  the  only  way  to  meet  the  difficulty  and  to  do- 
that  justice  to  our  contributors  which  we  desire, 
would  be  by  increasing  the  number  of  our  pages, 
which  our  low  rate  of  subscription,  the  cheapest 
perhaps  in  the  world,  will  not  permit. 

Under  the  circumstances  we  solicit  an  expres- 
sion of  the  wishes  of  our  subscribers.  Prima 
facie  an  increased  rate  of  subscription,  namely, 
Rs.  18  per  annum,  which  would  still  be  cheaper 
than  the  opposition  Journal,  would  meet  the  case. 


Scale  of  Charges  tor  JVdvtrtieementg. 

One  Page.  Hall  Page.        Quarter  Page.  Eighth  Page.       Sixteenth  Page. 

Rs.  60     ...     Rs.  30     ...     Rs.  18     ...     Rs.  10       ...       Rs.  6. 
Double  tliese  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

NOW  READY. 

"Artesian  Borings  in  the  Sunderbunds." 

As   the   issues  of   the   journal   containing   the  articles  headed 

as   above   are   out   of     print,    and    sufficient    inducement  having 

offered,  the  matter   has  been  reproduced  in  pain]jhlet  form  to  meet 

the  requirements   of    District  Officers   and   otliers  in  Bengal  and 

•  elaewliere. 

I'rtce  lis,   2  per  copy — Cash. 
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McLeod— November  1st,  at    Roorke*,  Captain   D.  McLeod,  late 
Mthe  Enjjineer  Establishment,  P.  W.  D.  ajied  69  year*. 


ANOTHER    SCANDAL. 

Major  H  W.  Clarke,  R.E.,  has  just  been  re-appointed 
to  the  Public  Works  Department,  as  an  Executive  Engineer 
1st  grade.  Will  some  of  our  correspondents  inform  us  in 
what  year  this  Officer  left  the  Department?  What  was  his 
grade  when  he  left  ?  And  his  length  of  service  at  that 
time  ?  Also,  whether  he  has  ever  held  charge  of  an  Exe- 
cutive Division,  and  what  were  his  previous  services  in 
the  Department  ?  The  present  Classification  List  does  not 
shew  any  of  the  above,  as  this  officer  was  not  on  the 
strength  of  P.  W.  D. 

We  are  told  that  the  Department  is  in  excess  of  re- 
quirements, and  reductions  must  be  made  in  the  interests 
of  the  country.  Here  is  a  senior  officer  brought  in,  and 
we  would  like  to  know  the  reason  why  ?  On  receipt  of 
the  information  required,  steps  should  be  taken  to  place 
this  appointment  before  the  notice  of  home  authorities 
and  the  public. 

BOMBAY  MUNICIPALITY. 
The  Bombay  Municipality's  Administration  Report, 
issued  under  Mr.  Ollivant's  imprimatur,  informs  us,  a  la, 
mode  Sir  Oracle,  that,  "as  anticipated,"  fair  progress 
was  made  by  Messrs.  Walsh,  Lovett,  Mitchell  &  Co. 
on  the  (undefined)  duct  contract,  although,  &c.,  &c. 
For  the  current  season  there  is  promise  of  good 
work  to  come.  Whereas  last  year  only  one  set 
of  compressed  air  machinery  was  in  work  at  one 
of  the  tunnels,  this  year  there  will  be  five.  So  that 
although  only  1,750  lineal  feet  of  tunneling  was  finished 
last  year  the  increased  power  brought  to  bear  on  the 
work  will  now  yield  correspondingly  increased  results. 
And  besides,  progress  made  during  a  first  working  year, 
a  year  of  initiation,  obviously  must  not  be  taken  as  the 
fixed  measure  of  progress  to  be  made  afterwards.  Th(i 
earthwork  on  the  syphon  sections  has  made  very  good 
progress.  The  year's  masonry  work  amounted  to 
1,541,021  cubic  feet,  which,  added  to  the  work  done  pre- 
viously,—592,602  cubic  feet,— gives  a  total  outturn  of 
2,133,683.     Excavations  for  foundations,  in  many   places. 
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had  to  be  carried  to  a  much  greater  depth  than  was  esti- 
mated on  the  information  derived  from  trial  pits,  the  levels 
of  sound  rock  sufficiently  free  from  faults  or  fissures  for 
founding  upon  being  most  capricious  and  irregular.  Of 
course  this  means  revised,  increased  estimates  ;  but  under 
the  circumstances  we  do  not  see  that  any  blame  attaches 
to  the  miscalculation.  Somebody  is  to  blame  though 
for  not  securing  the  land  necessary  for  them  before  the 
works  were  initiated.  As  they  approach  the  island  of 
Bombay  landowners  are  taking  advantage  of  this  omission, 
and  demanding   extortionate  prices  for  their  property. 

The  Tulsi  Lake  overflowed  on  the  25th  July  1887, 
and  the  Vehar  Lake  commenced  to  overflow  on  the  28th 
August.  ThLs  early  overflow  was  chiefly  due  to  the 
unusually  heavj-  rain  in  the  week  ending  9th  July  1887, 
27"89  inches  being  gauged  at  Vehar  and  2543  at  Tnlsi. 
The  work  of  replacing  the  puddle  trench  in  the  waste 
weir  at  Vehar  by  concrete,  and  repitching  dam  No.  2  and 
extending  the  puddle  trench  in  that  dam  were  com- 
menced at  the  close  of  the  year,  and  they  will  therefore  be 
referred  to  in  the  next  year's  report.  The  leakage  which 
rendered  these  repairs  necessary  was  computed  as  follows 
— Leakage  from  Waste  Weir,  1,250,000  gallons;  leakage 
from  dam  No.  2,  200,000  gallons ;  total  daily  loss, 
1,450,000  gallons.  The  filter  beds  at  Vehar,  which  were 
completed  in  1886,  were  at  work  throughout  the  year,  and 
gave  satisfactory  results  so  far  as  their  capacity  extended. 
They  are,  however,  only  designed  to  be  capable  of  efficient- 
ly dealing  with  about  one-quarter  of  the  water  which  is 
now  drawn  through  the  24"  Vehar  main.  On  the  5th 
July  there  was  a  landslip  on  the  Gibbs  Road,  near 
the  entrance  to  the  Towers  of  Silence  ;  it  carried  away 
a  portion  of  the  said  road,  containing  the  24"  Tulsi  main, 
and  the  Gibbs  Road  9'  main.  Repairs  were  effected,  with 
praiseworthy  smartness,  in  four  days.  As  to  that  matter  the 
Municipal  Commissioner  writes  : — "  I  was  very  favorably 
impressed  with  the  activity  of  the  Engineering  Depart- 
ment in  the  repair  of  this  landslip."  The  work,  it 
aeems,  was  not  only  started  immediately  after  the 
accident,  but  carried  on  by  relays  of  laborers  night  and 
day.  It  cost  Rs.  5,268.  A  portion  of  the  24"  main  em- 
bankment between  Golibar  and  Bandra  had  also  to  be 
repaired.  Over  twelve  miles  of  new  mains  were  laid  down 
during  the  year.  Apropos,  during  the  year  twenty-four 
additional  Inspectors  were  appointed  for  detection  of 
water  wastage.  The  game  is  said  to  have  been  worth 
the  candles ;  has  resulted,  since  1886  in  a  saving  of 
2,282,529  gallons  of  water  per  day,  most  of  it  brought 
about  by  discovery  and  repair  of  a  large  number  of 
leaks  from  mains,  service  pipes,  and  fittings.  But 
for  this  saving  it  would  have  been  impossible  to 
supply  Bombay's  rapidly  increasing  demands.  As  it  is, 
even  Mr.  OUivant  fears  that  he  will  be  obliged  to  limit 
•  supplies. 

Bombay's  rapidly  increasing  population  is  dwelt   upon 

-over  and  over  again  in  the  course  of  Mr.  OUivant's  report. 

JNevertheless,  we  are  told  that   it   is  a    question  whether 

luilding  is  not  being  overdone,  and  a  prospective  reaction 

is  hinted  at.    The  Jacob   fountain   was   finished   during 


the  year,  and  is  described  as  a  very  handsome  addition 
to  the  ornaments  of  the  city.  It  is  of  Jeypore  marble. 
A  small-pox  hospital  was  built  during  the  year,  with 
reference  to  which  we  are  told  that  "  the  compound  being 
low-lying  ground  will  eventually  have  to  be  filled  in." 
Meanwhile,  smallpox  patients  take  their  chance  of  fever 
and  ague.  A  Fire  Brigade  Station  has  been  built  in  the 
Tardeo  District  on  contract.  By  contract  also  was  the 
Nesbit  Bridge  constructed  by  the  Railway  Company. 
By  contracts  also  is  the  iron  needed  by  the  Municipality 
obtained  now,  with  favorable  results  financially,  for  the 
Iron  Foundry  Department  of  the  Civil  Workshops  had' 
been  working  at  a  loss  for  years  before  it  was  closed 
in  1887.  In  other  Departments  the  Workshops'  account 
shews  a  profit.  That  so  far  satisfactory  result  notwith- 
standing we  are  glad  to  find  Mr.  Ollivant  contemplating 
total  abolishment  of  the  Workshops.  The  sooner  he  does- 
so  the  better.  He  admits  that  the  local  firms  under- 
taking all  classes  of  work  have  greatly  increased  in 
efficiency  of  late  years,  and  we  see  no  reason  to  suppose 
that  they  do  not  turn  out  quite  as  good  work  as  the 
Municipal  Workshops.  Under  such  circumstances  there 
is  no  excuse  for  arbitrary  interference  with  the  free 
action  of  trade  and  Mr.  Ollivant  admits  that  if  he  went 
into  the  open  market  for  what  he  wants  much  "  friction  '* 
would  be  avoided,  as  well  as  some  money  saved,  and  a 
good  deal  of  infructuous  labor  spared  to  the  Engineering 
Department,  if  relieved  from  the  burden  of  accounts  and 
correspondence.  Why  then  delay,  and  dilly  dally  over 
an  admittedly  useful  reform  ?  How  does  it  happen  that 
Bombay,  "urbs  prima  in  Indis",  as  the  ducks  are  fond 
of  calling  it,  is  admittedly  poorly  lighted  ? 


FORESTRY  IN   ASSAM. 

The  Assam  Government's  Resolution  on  the  last  pro- 
vincial forest  report  submitted  (1887-88)  characterizes  it,, 
or  rather  the  tale  of  work  it  summarizes,  as  "  eminently 
successful  and  satisfactory."  Mr.  Mann  was  in  charge  of 
the  department  for  best  part  of  the  year — with  the  excep- 
tion  that  is  to  say  of  2  months  and  28  days,  during  which 
Mr.  Jellicoe  officiated  for  him.  603  square  miles  were 
added  to  the  forest  reserve  area ;  natural  boundaries  were 
substituted  for  artificial  ones;  the  best  cash  balance 
shewn  for  many  years  was  exhibited.  Para.  10  is  of  sufli- 
cient  importance  for  verbatim  reproduction.  It  runs 
thus : — 

As  regards  reproduction,  the  Chief  Commissioner 
agrees  with  the  Conservator  in  thinking  that,  especially 
in  the  present  state  of  our  finances,  it  will  be  best  to 
restrict  ourselves  chiefly  to  the  careful  protection  of  the 
growing  stock,  which  for  some  generations  to  come  wll 
be  sufficient  to  meet  all  demands,  and  not  to  attempt 
artificial  reproduction  on  any  large  scale.  In  paragraph  7 
of  the  orders  on  last  yedr's  report,  the  Government  of 
India  suggested  the  desirability  of  trying  the  effect  of 
improvement  cuttings  with  a  view  to  facilitate  the  regener- 
ation of  the  more  valuable  kinds  of  trees  by  the  removal 
of  inferior  species.  In  order  to  give  effect  to  this  sugges- 
tion, the  Conservator  has,  since  the  close  of  the  year 
under  report,  directed  the  experiment  to  be  tried  ii^  -(ibe- 
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Cachar  and  Sylhet  Divisions,  free  permits  or  permits  at 
reduced  rates  being  given  for  the  purpose,  and  the  cut- 
ting being  carried  on  under  the  supervision  of  subordi- 
nate ofiScers  of  the  Forest  Department.  In  the  Assam 
Valley  the  Conservator  reports  that  the  demand  for  the 
inferior  kinds  of  timber  and  of  firewood  is  as  yet  so  small 
and  the  value  so  low  that  wood-cutters  would  probably 
not  be  found  willing  to  make  such  clearances  without 
special  payment.  Mr.  Mann  has,  however,  called  for  re- 
ports on  the  subject,  and  the  Chief  Commissioner  will 
await  the  result  of  these  enquiries  before  deciding  what 
action  (if  any)  should  be  taken  in  the  matter. 

Assam  forests  in  short  are  suffering  from  malheur  de 
richesse.  It  is  a  parlous  condition,  and  its  lazy  laissez 
/aire  inclinations  ought  always  to  be  kept  in  mind,  and 
guarded  against. 

Perhaps  the  most  important  feature  in  the  report  is  the 
increase  in  demand  on  the  forests  in  the  Assam  Valley 
and  Hill  districts  for  sal  timber.  In  1886-87  it  was 
188,361  cubic  feet ;  in  the  next  year  it  had  mounted  up 
to  333,638  cubic  feet.  There  would  seem  to  be  ground 
for  expectation  that  the  causes  inducing  this  extra  de- 
mand are  of  a  permanent  character.  The  local  Govern- 
ment and  the  Department  cannot  agree  as  to  the 
causes  that  have  brought  about  an  increase  in  the 
demand  for  second  class  timber,  outturn  of  which  in- 
creased during  the  year  under  review  from  367,343  cubic 
feet  to  1,021,674  cubic  feet.  The  Department  attributes 
the  gain  to  a  run  on  its  stores  for  material  for  tea  chests. 
A  supercilious  Secretariat  professes  to  consider  this  "  too 
good  to  be  true." 

Here  is  the  crux  of  Forest  Officers'  difficulties  in  Assam, 
out  of  the  uncertain  mouth  of  the  Chief  Commissioner 
of  that  Province.  He  says  dubiously  "  Next  to  the  para- 
mount object  of  conserving  our  forests  for  future  genera- 
tions comes  that  of  working  them  as  profitably  as  pos- 
sible for  the  benefit  of  the  present  generation ;  and  the 
peculiarity  of  this  Province,  where  the  exuberance  of 
nature  exceeds  even  the  wastefulness  of  man,  is  that  the 
latter  object  is  in  most  parts  by  far  the  more  difficult  of 
the  two  to  secure.  The  difficulty  which  would,  even 
under  other  circumstances,  be  great,  is  enhanced  by  the 
fact  that,  owing  to  the  position  the  ryots  have  established 
in  relation  to  the  forests,  we  are  deprived  of  the  most 
important  market  for  our  forest  produce.  Whatever 
pains  we  may  take  to  render  it  clear  that  the  concessions 
we  now  make  to  the  ryots  are  revocable  at  pleasure,  we 
cannot  hope,  at  least  in  the  present  generation,  to  make 
them  pay  for  what  they  have  so  long  been  accustomed  to 
take  almost  as  freely  as  the  air  they  breathe,  or  the  water 
they  drink.  We  shall  be  practically  compelled,  for  a 
long  time  to  come,  to  let  them  have  free  of  charge  the 
minimum  of  the  less  valuable  sorts  of  forest  produce." 

Either  is  the  Government  to  be  a  local  dead  letter  or 
the  Department  ?  Either  one  conclusion  or  the  other 
seems  inevitable. 

We  need  only  add  that,  on  the  whole,  the  quantity 
of  forest  produce  for  which  free  grants  were  issued  has 
more  than  doubled  in  comparison  with  the  previous  year. 


plates  mxb  Comments. 


An  Appointment. — Mr.  Morris,  Executive  Engineer, 
who  has  some  colliery  experience,  has  been  placed  in 
charge  of  the  Dundote  and  Khost  collieries,  and  it  is 
to  be  hoped  he  will  wake  them  up. 

The  Burmah  Ruby  Mines. — It  is  announced  in  the 
city  that  the  India  Office  has  decided  against  the 
Streeter  Syndicate.  It  is  expected  that  tenders  will  now 
be  invited  to  work  the  Ruby  Mines. 

Royal  Engineer  Officers. — It  has  been  ruled  that  a 
Royal  Engineer  Officer,  permitted  to  proceed  to  Chatham 
for  a  course  of  practice  and  training,  does  not  interrupt 
any  leave  previously  earned  by  him.  The  time  so  spent 
will  not  count  for  leave  of  any  kind. 

Periyar  Project  Works. — The  progress  on  thin 
gigantic  undertaking,  which  absorbs  the  undivided 
time  and  attention  of  a  senior  Superintending  Engineer, 
who  sacrificed  a  2nd  Class  Chief  Engineership  for  the 
credit  of  carrying  out  the  scheme,  still  continues  satis- 
factory notwithstanding  unfavorable  weather. 

Strange  if  True. — A  paragraph  is  going  the  round 
of  the  Press  to  the  effeci  that  the  mathematical  paper 
at  a  late  Roorkee  Engineering  College  Examination  was 
set  by  a  young  lady,  the  daughter  of  a  distinguished 
Military  officer  at  Simla.  If  this  story  is  true,  we  are 
ungallant  enough  to  consider  the  innovation  decidedly 
not  a  compliment  to  Roorkee. 

A  Successful  Appeal.— We  are  glad  to  notice  by  a 
recent  notification  in  the  Gazette  of  India  that  Mr.  R. 
White,  Honorary  Assistant  Examiner,  is  appointed  to  offi- 
ciate as  Deputy  Examiner  of  Telegraph  Accounts.  We 
believe  this  is  due  to  an  appeal  he  made  to  the  Viceroy 
against  his  supersession  on  what  appeared  to  be  social 
disqualification,  though  he  efficiently  served  the  State 
for  30  years. 

Madras  Tramways.— The  draft  order  authorising  the 
construction  and  maintenance  and  to  regulate  the  work- 
ing of  tramways  in  the  city  of  Madras  has  been  published 
for  general  information.  We  there  learn  that  the 
"  Indian  Tramways  Construction  Company,  Limited", 
with  a  nominal  copital  of  £120,000,  divided  into  24,000 
shares  of  £5  each,  are  the  "  Promoters."  We  may  deal 
with  this  subject  later  on. 

An  Item  from  the  North- West. —The  Member  for 
P.  W.  D.  and  the  D.  G.  R.  attended  by  Colonel  Wallace 
and  Messrs.  Sandiford  and  Upcott,  are  on  tour  on  the 
N.-W.  R.  They  visited  the  Bridge  works  at  Sukkur  on 
the  7th,  and  saw  one  of  the  members  hoisted,  then 
visited  the  Loco.  Shops  and  breakfasted  with  the  Commis- 
sioner in  Sind  on  his  steamer,  which  is  now  lying  at 
Sukkur,  leaving  in  the  evening  for  Quetta. 

The  Survey  for  the  Delhi,  Umballa,  Kalka 
Railway.— Mr.  R.  A.  Way  will  take  up  his  post  as 
Chief  Engineer  of  this  line  in  a  week  or  two,  and  will 
then  start  a  party  from  the  other  end  to  that  from 
which  Mr.  Graves  is  working.  The  construction  is  to  be 
started  as  soon  as  the  survey  is  sufficiently  far  advanced 
to  admit  of  such.  Messrs.  Steel  &  Co.  are  the  agents,  the 
home  firm  having  financed  the  undertaking. 

Residences  of  Government  Officials. — The  Go- 
vernor-General in  Council  is  pleased  to  lay  down  the 
following  rules  in  supersession  of  all   previous  orders,  for 
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regulating  the  rents  to  be  charged  for  Government  build 
ings  occupied  as  residences  bv  Government  officials :— The 
rent  should  be  a  sum  which  will  cosci—(a)  Four  per  cent. 
interest  on  the  actual   capital  cost  of  the   house  and  its 
«te.    (b )  The  estimated  average  annual  cost  of  repairs. 

Superfluities  in  a  Government  House.— The 
Government  of  India  came  down  rather  heavily  on  Lord 
Connemara,  the  Governor  of  Madras,  by  directing  him  to 
pay  from  his  annual  sumptuary  allowance,  the  cost  of  a  Rac- 
quet Court  and  a  Swimming  Bath  that  he  had  got  erected 
»t  a  co6t  of  some  Rs.  12,000.  However,  on  an  humble 
mppeal  from  the  Governor,  pleading  ignorance  of  rules, 
the  Government  of  India  let  him  off  with  a  caution  not 
to  do  it  again. 

A  Wise  Prec.\utiox.— The  Allahabad  Municipality, 
before  embarking  on  the  new  water-works  project  for 
the  city,  have  resolved  to  carry  out  an  experiment 
in  filtering  the  Jumna  water,  to  a.scertain  if  it  will  be 
fit  for  drinking.  Should  the  experiment  prove  success- 
ful, the  prosecution  of  the  works  will  be  proceeded  with 
immediately,  the  Local  Government  having,  after  much 
protestation,  agreed  to  lend  10  lakhs,  repayable  in  30 
years,  at  4i  per  cent. 

Thk  Madras  Harbour.— The  Harbour  Trust  Board 
have  forwarded  plans  and  estimates  prepared  by  their 
Engineer,  Mr.  Pogson,  for  repairing  the  harbour  and  rc- 
•toring  it  to  the  same  condition  as  it  was  before  the  storm 
of  1879.  The  question  of  the  plan  of  the  North-Eastern 
entrance  to  be  left  to  the  Home  Committee  for  decision. 
A  strong  recommendation  has  been  made  to  the  Secre- 
tary of  State  on  the  Board's  proposal  to  confirm  Mr.  Fog- 
ton  in  his  acting  appointment  as  Engineer. 

A  Mistake  Rectified. — Borings  for  oil  are  to  be 
made  at  Shoran,  a  place  accessible  from  the  Railway,  and 
for  water  at  Bell  Put.  There  may  be  good  reasons  for  it, 
but  it  seems  a  mistake  to  have  left  a  commercial  enter- 
prise like  this  so  long  in  the  hands  of  the  Political 
Department,  which  according  to  poor  Ali  Baba  is  richer 
in  humbug  than  even  most  Government  Departments. 
Certainly  the  results  of  about  four  years'  work  are  not 
very  satisfactory,  as  they  are  practically  nit. 

The  Madras  Legislative  Council. — Some  surprise 
has  been  expressed  that  Colonel  Mead,  R.E.,  as  Secretary 
to  Government,  P.  W.  D.,  was  not  appointed  an  honourable 
member  of  the  Legislative  Council  as  his  predecessors, 
Colonels  Sankey,  Shaw-Stewart  and  Hasted.  The  cause 
assigned  is  that,  as  there  is  no  great  P.  W.  D.  measure  or 
Bill  before  the  Council,  a  P.  \V.  D.  officer  was  not  ncces- 
sarj',  especially  as  a  P.  W.  D.  officer  was  all  at  sea 
re^utling  everything  out  of  his  own  Department ! 

A  Pa-ssenoer  Train  Overturned. — The  cyclone  which 
recently  passed  over  Madras  was  disastrous  .in  its  effects 
on  the  South  Indian  Railway  line  near  Chingleput. 
The  night  train  from  Madras  to  Trichinopoly  was  upset 
without  the  assistance  of  rapid  motion  on  the  part  of 
the  train — which  was  approaching  the  station,  and  there- 
fore hafl  slackened  speed.  The  only  precedent  of  such 
capsizing  was  on  the  E.  I.  R.  in  1874  or  1875.  Marvel- 
lous to  add  none  of  the  passengers  were  seriously  hurt. 

Railway  Income.s. — The  East  Indian  Railwa}',  al- 
though reckoned  fourth  among  the  longest  lines,  returned 
the  largest  income  earned  by  any  of  the  longest  lines  in 
India  during  the  week  ending  19th  September.  The 
Rajputana-Malwa   Railway,   the  second  largest  in  length, 


earned  almost  three  times  less  than  the  East  Indian 
Railway,  and  the  income  of  the  G.  I.  P.  Railway,  the 
third  longest  line,  was  Rs.  3  lakhs  less;  while  the  N.-W. 
Railway,  the  longest  line  in  India,  could  scarcely  boast 
of  one-third  of  the  earning  returned  by  the  East  Indian 
Railway. 

A  Change  for  the  Worse. — The  amalgamation  of  the 
Punjab  and  Sind  Sections  of  the  N.-W.  R.  is  practically 
complete,  all  the  Head-Quarter  offices  having  been  moved 
to  Lahore,  leaving  only  at  Sukkur  a  District  Loco.,  an 
Executive  Engineer  and  an  Assistant  Traffic  Superinten- 
dent. The  net  result  seems  to  be  that  everyone  is 
dissatisfied,  practical  commentary  on  the  excellent  plati- 
tude of  the  Government  of  India  in  a  recent  circular, 
"  to  remember  the  economy  of  working  with  a  contented 
staff"  One,  cannot  of  course,  please  everybody,  but  in 
this  case  nobody  seems  contented. 

Execution  of  Provincial  and  Local  Public  Works 
IN  the  North-We.stern  Provinces  and  Oudh. — The 
Lieutenant-Governor  and  Chief  Commissioner,  having  had 
under  his  consideration  the  ijuestion  of  the  agency  by 
which  Local  Public  Works  under  the  control  of  District 
Boards  should  be  executed,  has  decided  that  whilst  the 
more  important  works  and  repairs  requiring  professional 
skill  should  be  entrusted,  as  at  present,  to  the  Public 
Works  Department,  petty  repairs  and  minor  works  may 
with  advantage  be  directly  carried  out  by  District  Boards  ; 
a  small  and  inexpensive  establishment  being  entertained 
by  them  for  that  purpose. 

Apathy  and  Insouciance  of  the  Postal  Authori- 
ties.— On  a  recent  occasion  the  P.  and  O.  Mail  Steamer 
arrived  in  Bombay  twenty  minutes  after  the  mail  train  had 
started.  No  special  was  despatched  to  catch  it  up,  and 
consequently  the  Calcutta  public  had  to  wait  an  extra 
twenty-four  hours  for  its  anxiously  looked  for  home  letters. 
This  is  by  no  means  the  first  instance  of  similar  apathy  and 
insouciance  on  the  part  of  the  Postal  Authorities — for  they 
are  to  blame,  not  the  Government,  which  is  willing  enough 
to  be  obliging  in  this  matter.  It  is  intolerable  that 
perverse  Departmental  obstruction  should  be  allowed  to 
prevail  over  its   good  intentions. 

Madras  West  Coast  Railways. — Lord  Connemara  is 
not  keen  about  the  construction  of  Railways  in  the  South- 
ern Presidency.  At  Tellicherry  the  other  day,  replying 
to  a  Municipal  address,  its  advocacy  of  Railway  connec- 
tion between  the  West  Coast  and  Mysore,  and  of  the 
extension  of  the  Madras  Railway  to  Tellicherry  and 
Cannanore,  he  said  he  feared  that  unless  private  enter- 
prize  constructed  the  Railways,  there  was  little  hope  of 
their  coming  into  existence  at  all :  the  Government  could 
give  no  help.  Again,  at  Cannanore,  His  Excellency  doubt- 
ed if  the  Municipality  had  sufficiently  considered  the 
question  whether  its  proposed  extension  of  the  Madras 
Railway  would  pay. 

The  Higher  Engineer  E.stablishment. — The  Govern- 
ment of  Madras  have  objected  to  the  Resolution  of  the 
Government  of  India  placing  all  superior  officers  on  one  list 
for  promotion,  as  they  consider  it  was  issued  without  the 
consent  of  the  Madras  Government  being  first  obtained. 
The  objections  of  the  Madras  Government  to  the  proposal 
are : — (1.)  That  they  have  always  followed  a  strict  system 
of  selection  for  the  higher  appointments,  and  have  done 
nothing  to  deserve  the  deprivation  of  a  power  they  have 
held  for  many  years.  (2.)  That  tiie  superior  posts  in  the 
Madras  Presidency  require  officers  thoroughly  acquainted 
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with  the  system  of  Irrigation  Works  in  Madras,  and  with 
a  knowledge  of  the  language  and  people. 

The  Cost  of  Railways. — With  respect  to  the  proposed 
extension  of  Railways  in  India,  it  must  be  borne  in  mind 
that  the  sterling  cost  per  mile  of  a  first-class  railway  at 
the  present  day  is  little,  if  at  all,  more  than  half  that 
of  the  original  Guaranteed  lines,  which  were  built  when 
Railway  plant  and  material  were  double  the  price  they 
are  now,  and  which  had  to  buy  the  experience  necessary 
to  teach  Engineers  to  cope  with  Indian  rivers  and  floods 
at  the  cost,  in  some  instances,  of  reconstruction  two  or 
three  times  repeated.  If  the  cost  of  the  Madras  Railway 
stood  at  what  they  could  now  be  constructed  for  de  novo, 
the  net  earnings,  insread  of  returning  only  2|  per  cent, 
on  the  capital,  would  yield  a  return  of  5  per  cent. 

CoMMOXSENSE. — Mr.  Mclver,  the  Manager  of  the  Siam 
Forest  Company,  believes  in  a  conjunction  of  elephants 
and  commonsense  for  successful  forest  work  "  on  a  broad 
commercial  basis."  He  has  bought  thirteen  of  the 
former  for  Rs.  20,000;  and  a  Bombay  contemporary 
informs  us,  that  "  with  these,  and  plain  commonsense,  he 
yet  hopes  to  get  some  timber  out  of  the  forests,  and  down 
to  Bangkok."  We  wish  him  all  success  in  this  endeavour. 
But  what  is  commonsense  ?  There  is  not  another  word 
in  the  English  language,  compound  or  simple,  that  has  so 
many  different  interpretations  given  to  it,  the  real  mean- 
ing of  which  is  so  little  understood.  It  is  scarcely  an 
exaggeration  to  say  that  commonsense  is  the  most  uncom- 
mon of  all  senses. 

The  Report  of  the  Currency  Commlssion. — The 
final  report  of  the  Currency  Commission  has  been  pub- 
lished. In  it  confidence  is  expressed  that  if  the  system 
which  prevailed  before  the  year  1873  were  replaced,  the 
majority  of  the  present  evils  would  be  removed,  the  latter 
being  infinitely  more  serious  than  the  evils  which  are 
expected  to  result  from  a  return  to  the  status  quo  ante. 
No  settlement  is  possible,  however,  without  international 
action.  The  Commission  proposes  a  free  coinage  of  both 
metals  into  legal  tender  money,  fixing  a  ratio  whereat 
the  coins  of  either  metal  are  receivable  in  payment  of 
debts  at  the  option  of  the  debtor.  The  Commission  also 
proposes  that  England  should  join  with  America,  Ger- 
many, and  the  nations  of  the  Latin  Union  to  restore  the 
bi-metallic  system. 

Local  Fund  Public  Works  in  the  Central  Pro- 
vinces.— The  Chief  Commissioner  is  now  settling  the 
Public  Works  Establishment  on  the  lines  of  arrange- 
ments already  adopted  by  the  Government  of  the  North- 
western Provinces  so  as  to  provide  each  district  with 
an  Engineer  Officer  and  a  suitable  staff.  These  district 
charges  will  be  Public  Works  Sub-divisions  grouped 
under  a  superior  officer  as  Divisional  or  Executive  En- 
gineer. This  ai-rangement  will  enable  the  administra- 
tion to  take  over  the  execution  of  all  the  public  works  of 
the  District  Council.  All  the  work  in  the  district  re 
i(uiring  professional  skill  can  be  placed  in  the  hands  of 
the  Sub-divisional  Public  Works  Officer.  For  the  exe- 
cution of  all  works  not  immediately  requiring  profession- 
Mi  skill  and  direction,  the  Deputy  Commissioner  of  the 
district  with  his  subordinate  staff  of  all  grades  will  be 
the  responsible  executive  agency. 

Colombo  Water-Supply.— The  repair  of  the  Maliga- 
hakanda  reservoir  is  a  subject  which  continues  to  occupy 
public  attention.  The  feeling  is  daily  gaining  ground  in 
Colombo  that  Sir  John  Fowler,  however  eminent  he   may 


be  in  his  profession,  is  in  this  instance  going  wrong,  and 
that  local  experience  and  local  experts  are  much  more  to 
be  trusted.  It  is  believed  that  too  much  stress  has  been 
laid  by  Sir  John  Fowler  on  the  contraction  and  expansion 
theory  put  forward  by  Mr.  Burnett,  which  would  seem 
to  indicate  that  Sir  John  Fowler  has  been  led  away  by 
Mr.  Burnett,  and  it  is  on  this  ground  that  the  public  feel 
very  distrustful  of  the  recommendations  made  by  Sir 
John.  It  is  suggested  that  before  spending  another 
Rs.  1,40,000  on  repairs,  it  would  be  well,  perhaps,  if  the 
Government  could  be  induced  to  put  this  expansion  and 
contraction  theory  to  a  practical  test  in  a  section  in  the- 
wall,  so  that  the  question  may  be  once  and  for  ever  set 
at  rest. 

The  Western  Bengal  Railway. — We  glean  that  a 
beginning  will  shortly  be  made  with  the  survey  of  the 
proposed  Railway  from  Mogul  Serai  to  the  Hughli  Bridge. 
A  party  of  Engineers  is  now  gathering  at  Madhupur, 
preparatory  to  surveying  the  route,  which  is  intended  to 
be  a  continuation  of  the  Oudh  and  Rohilkund  Railway 
from  Benares  into  Calcutta,  and  is  therefore  a  rival  to 
the  "  Grand  Chord  "  of  the  East  Indian  Railway.  The 
route  is  from  Mogul  Serai  via  Sasseram,  Gya,  Baidyanath 
(on  the  E.  I.  R.  chord  line),  Nya  Dumka,  Soory,  Noni 
Hat,  Ahmedpur  (on  the  E.  I.  R.  loop  line),  Cutwa, 
Nuddea,  and  Culna,  to  the  Hughli  Bridge.  It  will 
shorten  the  distance  from  Mogul  Serai  to  Calcutta  by 
sixty  miles,  or  two  hours'  running,  besides  opening  up  a 
rich  tract  of  country,  and  directly  connecting  the  shrines 
at  Benares,  Gya,  and  Baidyanath.  This  is  the  usual 
route  for  pilgrims  between  these  places,  and  a  large 
passenger  traffic  may  therefore  be  counted  upon.  Two 
branches  have  already  been  proposed  in  connection  with 
this  new  line  ;  one  from  Nya  Dumka  to  Bhagalpur,  and 
the  other  from  Cutwa,  via  Plassey  and  Moorshedabad,  to 
Bugwangara. 

Traffic  Department  of  State    Railways. — It    is 
quite  time  that  the  steps  recently  gazetted,  were  taken  to 
regulate    the   recruitment   of    this   Department  and  the 
progress  of  the  members   of  it.     It  is  notorious  that  Go- 
vernment possess  a  greater  number  of  inefficient  servants 
in   the   Traffic   than   in   any  other   branch,  not  of  State 
Railways  alone,  but  of  all  services ;  and  that  their  average 
emoluments  under  the  incremental  scale  and   impetus   of 
a  vacant  Department  far   exceed  those   of  the   Cooper's 
Hill  Engineers  whose  attainments   are  undeniable.      But 
if  Government    seriously    desire  to  obtain  the  services  of 
Engineers  in  this  branch,  it  is  most  unfortunate  that   the 
impression  should  have  arisen  that  the  posts  of    Manager 
and  Deputy  Manager  are  to  be  reserved  for  R.  E's.  alone. 
An   impression   which   is    strengthened   by   the    recent 
action   in    appointing   three    R.  E's.    to    the  head  of  the 
North-Western    Railway,   displacing  Messrs.    Rutherford 
and   Lightfoot,  who   have   hitherto,   as    Managers  of  the 
Punjab  and    Sind   Sections,  done   all  the   work.      Is  it 
probable  that  if  the  better  paid  and  more  respected  posts 
of  the  Management  are  to  be  reserved  for  Royal  Engin- 
eers,  that  the  Civil  Engineers,  who  already  grumble   at 
their  getting  all  the  plums,  are  going  to  occupy  the  posts 
that  they  do  not  care  about  ?    We  think  the  C.  E's  would 
do  well  to  stick  to  their  own  branch,  bad  as  it  may   be,  for 
the  Traffic  is  now  pretty   well    filled    up,    and    a    young 
Cooper's  Hill    man,  who  transfers  himself  to  that  branch, 
may  rely  upon   remaining  an   Assistant  Traffic  Superin- 
tendent for  the  best  part  of  his  life,  work   as  hard    as  he 
may. 
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TuK  Sulclur  bridge  works  have  made  treat  progress  lately,  and 
the  Eiiiiii  e<r  hopes  to  ojwn  the  bridge  by  March. 

Thb  capital  sunk  in  the  filtered  and  nnfiltered  water-works  of 
OalcuttA  up  to  the  end  of  March  1888,  was  Rs.   1,22,86,485. 

The  Government  of  India  has  sanctioned  the  construction  of  an 
•itra  reservoir  for  the  improvement  of  the  water-supply  of  Simla. 

Thb  actual  amount  of  Calcutta  Municipal  funds,  sunk  in  drain- 
ag«  works  up  to  the  end  of  the  official  year,  1887-88,  amounted 
to  Ra.  97,96,724. 

Thk  following  Assistant  Engineers  are  posted  to  the 
North-Westen.  Railway  :— Mr.  H.  A.  F.  Currie,  Mr.  E.  C.  Her- 
bert, Mr.  C  D.  D.  Wilson. 

Mr.  Georok  Palmer  having  resumed  his  duties  as  Secretary  to 
Government,  P.  W,  D.,  the  Cluidderghant  Water  scheme  may  now 
be  expected  to  make  progress. 

NosK  of  the  officers  of  the  office  of  the  Director-General  of 
Railways  at  Simla  will  come  to  Calcutta  this  cold  weather,  with 
the  exception  of  the  Director-General  himself. 

Gexeral  Sir  Thomas  Baker  and  the  Engineer  Officers  are  busy 
just  now  with  the  details  of  the  defences  of  Rawal  Pindi,  for 
which  large  sums  of  money  have  been  sanctioned. 

Mr.  Ftrnmvall,  the  Agent  and  Cliief  Engineer  of  the  Nizam's 
Guarai'te>d  Siate  Railway,  is  arranging  to  open  the  line  from 
Bonakalu  to  Bezwada  for  goods  traffic  very  shortly. 


Slight  rain  shower!"  have  occurred  in  parts  of  the  N.-W. 
Provinces  the  central  parts  of  the  country,  Rajpnotana,  and  Mala- 
bar.    Elsewhere  the  weather  has  been  generally  fair. 


CoLONKL  Pkcberton,  Secretary  to  Government  of  India,  Public 
Works  Department,  was  to  have  left  Simla  on  the  9th  instant 
for  Umballa,  and  thence  to  Calcutta  on  the  following  morning. 

DrRixo  the  Madras  cyclone  the  lowest  barometric  pressure  was 
28,9!i.'>,  and  the  greatest  hourly  wind  velocity  46  miles.  The  gusts 
•ere  unquestionably  stronger  than  in  the  memorable  cyclone  in 
May  1872. 

Mr,  W.  C.  Fdrsivall  having  resigned  the  Agency  of  the  Dec- 
can  Milling  Company,  Mr.  Lewinskey,  who  had  been  in  charge 
of  the  diamond  field,  has  been  appointed  As>ent  to  the  Company 
in  India  in  his  stead. 


Mr.  W.  L.  Dallas,  As-sistant  Meteorological  Reporter  to  the 
Oovemm''nt  of  India,  has  returned  to  Simla  from  Calcutta,  where 
he  was  acting  a*  Meteorolor;ical  Reporter  to  the  Government  of 
Bengal.  Mr.  Dallas  takes  charges  of  tlie  Imperial  Office  at  Simla 
during  the  winter. 

The  progress  of  the  fortified  terai  at  Lundi  Kotal,  is  very  marked. 
The  walls  are  verj'  well  forward,  and  with  the  abundant  supply  of 
local  lat.or  furnished  by  the  tribesmen  the  work  is  proceeding 
steadily,  though  the  water-supply  is  somewhat  lirailed  owing  to 
the  continued  drought. 

The  financial  condition  of  the  Mandalay  Municipality  seems 
to  bo  by  no  means  satisfactory.  It  is  stated  that  theMunicipality 
intends  to  raise  a  loan,  and  that  a  banker  of  .Jubbulpore  has  ex- 
pressed his  readiness  to  advance  a  sum  of  4  lakhs  of  rupees,  bear- 
ing  interest  at  6  i)er  cent. 


Tup.  proposal  for  utilising  as  fuel  the  crude  petroleum  found 
in  t!,.-  neiuhbourhfKKl  of  Khojak  is  aln.ost  settled.  The  Chief 
Ki,_,ni-.r  of  the  woiks  is  of  opinion  that  a  saving  of  three  lakhs 
on  il,.  .-t;„,.,t.-s  of  the  tunnel  operations  alone  will  be  effected, 
if  the  propoHiiinn  is  ratified. 

The  Bombay  Municipality  h  to  have  soon  a  new  building 
for  its  Offire,  opposite  thf  Victoria  Terminus.  According  to  the 
Tim'i  nf  Ivdin,  it  will  W  most  convenient  and  airy  and  in  appear- 
an..'-  <li;.nihel  and  imjioHing.  In  design,  it  is  very  similar  to  the 
Manchester  Municipal  Buildings  and  Hall. 


fetters  to  tlie  (Eliitov. 


The  Editor  desires  >t  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.'] 


THE  PRESENT  STATE  OF    THK  INDIAN  P.  W.  D.,   AND 

ITS  PAST  HISTORY. 

III. 

Sir, — The  notification  below  may  prove  of  interest  to  your 
readers. 

Amalgamation  of  Consulting  Enoinekks'  Departments, 
Notification  Xo.  11940. 

The  following  Resolution  by   the  Government  of   India,  Public 
Works   Department,   dated  Simla,    tith  Se])tember  1883,   is  pub- 
lished : — 
Read  again— 

Letter  No.  2308,  dated  14th  September  1881,  from  the  Govern- 
ment of  Bombay. 

P,  W.  D.  Letter  No.  830  R.  E,  dated  20th  October  1881,  to 
the  Government  of  Bombay. 

P.  W.  D.  Letter  No.  833  R  E.,  dated  20th  October  1881,  to  the 
Government  of  Madras. 

Letter  No.  2763,  dated  5th  November  1881,  from  the  Govern- 
ment of  Bombay. 

Letter  No.  747  R.,  dated  15th  November  1881,  from  the  Govern- 
ment of  .Madras. 

OnsERVATioNS. — In  the  papers  now  read  again,  proposals  were 
discussed  for  the  amalgamation  of  the  officers  of  the  Consulting 
Engineers'  Dejiartments  of  Madras  and  Bombay  with  the  Rail- 
way Branch  of  the  Government  of  India.  It  was  recorded,  in 
the  event  of  such  amalgamation  being  carried  out,  that  no  officer 
would  be  withdrawn  from  or  sent  to  either  Local  Governments 
without  their  previous  concurrence,  and  that  the  arrangement 
would  in  no  way  interfere  with  the  present  system  of  control 
over  the  Railways  under  the  administrative  charge  of  the  Local 
Governments  The  Governments  of  Madras  and  Bombay  assented 
to  these  proposals. 

RESOLtJTiON. — On  a  review  of  these  proceedings.  His  Excellency 
the  Governor-General  in  Council  is  now  pleased  to  direct  that 
the  officers  of  the  several  Consulting  Engineer.s'  Departments  in 
India  be  brought  on  the  roster  of  the  Railway  Branch  of  the 
Government  of  India,  Public  Works  Department. 

2.  In  order  to  give  effect  to  this  decision,  the  officers  of  the 
Madras  and  Bombay  lists  named  below  will  be  transferred  to  the 
Railway  List,  and  they  will  carry  tfM  appointments  in  ttie  Graded 
List  tliey  now  hold,  from  their  own  list  to  the  Radway  List.  As 
regards  promotion,  the  officers  now  hrougfit  on  to  tlie  Govermnent  of 
India  List  will  be  promoted  pari  passu  witfi  officers  immediately 
below  them  on  the  Government  of  India  List,  and  will  be  treated  as 
supernumeraries  in  their  Grade  or  Class  for  a  period  not  to  exceed 
2i  years  fnmi  the  1st  January  1884.  After  the  1st  .July  1886 
those  of  them  who  remain  will  be  absorbed  into  the  sanctioned 
scale  as  vacancies  occur  : — 

Madras. 

Colonel  J.  H.  M.  Shaw-Stewart,  r.k  ,  Chief  Engineer,  3rd  class 
Consulting  Engineer. 

Lieutenant-Colonel  C.  J.  Smitlij  r.e.,  Executive  Engineer,  1st 
grade,  Deputy  Consulting  Engineer. 

Captain  W.  H.  Coaker,  r.e  ,  Executive  Engineer,  2n:l  grarle, 
Deputy  Consulting  Engineer. 

Bombay. 

Colonel  H.  F.  Hancock,  r.e..  Chief  Engineer,  2nd  class.  Con- 
sulting Engineer. 

Colonel  .1.  Bonu.s,  r.e.,  Chief  Engineer,  3rd  class,  temporary 
rank,  and  Officiating  Consulting  Engineer. 

Major  R.  T.  Frere,  R.E.,  Executive  Engineer,  2nd  grade,  sub. 
pro  tern.,  Deputv  Consulting  Engineer. 

Captain  H.  Pilkiugton,   e.b.,  Executive  Engineer,  4th  grade. 

3  Colonel  Shaw-Stewart  holds  the  personal  rank  of  Chief 
Engineer,  Class  III ,  his  post  on  the  Madra.s  Establishment  being 
that  of  a  Superintending  Engineer.  He  will  continue  on  the 
same  footing  on  the  Railway  List  ;  that  is  to  say,  until  he  is 
eventually  absorbed  in  the  Chief  Engineer  Class,  the  Superin- 
tending Engineer's  post  will  be  kept  vacant. 

4.  According  to  the  above  arrangements,  the  sever«l  scales 
will  be  respectively  reduced  .ind  increased,  as   shewn    below  : — 

Madras.  Bombay.  Railway. 

Chief  Engineer,  Class  II.  ...  ...      — i     +     i 

Superintending  Engineers  ...      —  1  ...      -|-      1 

Executive  Engineer,  Ist  grade  ..       — 1  ...      +      1 

Ditto,  2nd  grade  ...      —  1      -f.     1 

Ditto,  2nd  grade,  sub.  pro  to>!. —  1  ...      -f-      1 

Ditto,  4th  grade         ...  ...      —  l      .)-      i 

5.  With  a  view  to  compensate  for  the  loss  of  the  post  of  Chief 
Enffineer,  Class  II.,  transferred  from  Bombay  to  the  Government 
of  India  List,  the  second  Chief  Engineer  on  the  Bombay  Establish- 
ment will  be  eligible  for  promotion  to  Class  II.  when  he  is  senior 
to  the  senior  Class  III.  Chief  P2iigineer  on  the  Government  of 
India  List  ;  the  scale  of  Chief  Engineers  on  the  Government  of 
India  List  bein-  incrensed  by  one  Class  III.,  and  reduced  by  one 
Cass  II.  appointment,  whenever  under  this  rule  the  second  Chief 
Engineer,  Bombay,  holds  the  rank  of  Class  II.  But  the  rule  will 
not  come  into  eflect  until  the   retirement  of  Colonel  Hancock,   or 
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until  tlie  date  on  which  the  Class  III.  Chief  Engineer  now  on  the 
Bombay  List  would,  in  the  ordinary  course,  have  been  promoted 
to  Class  II. 

And  to  shew  how  far  the  Secretary  of  State's  confidence  liad 
improved  in  the  years  1883-88  the  following  promotions  were 
made  : — 

Lieutenant-Colonel  J.  M.  McNeill,  R.E.,  to  Superintending  Engi- 
neer class  over  the  heads  of  Superintending  Engineers  his  seniors. 
Lieutenant-Colonel  C.  J.  Smith,  r  b  ,  from  Executive  Engineer, 
Ist  gra'le,  to  Superintending  Engineer,  1st  class,  3  steps  at  once 
over  the  heads  of  25  men  senior  to  him,  in  face  of  Notification 
No.  1194  G.,  Simla,  6th  September  1883. 

Colonel  J.  Browne,  r.b.,  from  Superintending  Engineer,  3rd  class, 
to  Superintending  Engineer,  2nd  class,  over  the  heads  of  9  men 
:  senior  to  him. 

Major  W.  G.  Gumming,  r.e.,  to  Superintending  Engineer,  3rd 
class,  over  the  heads  of  6  men  senior  to  him,  and  since  to  Chief 
Engineer,  3rd  class,  over  25  Superintending  Engineers. 

Lieutenant-Colonel  B.  Lovett,  r.e.,  promoted  to  Superintending 
Engineer  over  the  heads  of  30  men  his  seniors,  although  half  of  his 
nominal  service  in  the  P.  W.  D.  was  spent  in  work  unconnected 
with  the  Department. 

Captain  Langhanie,  R.E.,  who  had  resigned  his  appointment,  was 
reappointed  in  1882  after  3  years'  leave,  with  one   step  of    promo- 
tion, and  in  1883  given  another  step,  thus  superseding  many  Engi- 
neers who  had  remained  at  their  posts. 
Colonel  W.  W.  J.  Wallace,  r.e. — 

Promoted   into  Revenue,   Class  I.  grade,  3rd  November  1879. 
„        Consulting  Engineer,  Lahore,  Rev.  I.,  2nd  June  1881, 
Rev.,  I.  Ist  October  1884. 
Brought   back   out   of  Revenue  by  special  ruling  and  promoted 
Chief  Engineer,    1st  class,  May  1887,  thus  superseding   9  Super- 
intending Engineers 

After  1884,  the  general  feeling  of  hopelessness  in  the  Depart- 
ment increased  with  the  fall  in  the  rupee,  and  when  this  went,  in 
1886,  to  below  Is.  id.,  it  was  felt  that  all  the  concessions  gained  (with 
the  exception  of  the  relief  to  juniors  by  the  regrading  the 
Department)  were  absolutely  illusory. 

The  Civil  Engineers' Association  took  steps  with  the  view  of 
obtaining  the  conversion  of  the  4,000  and  5,000  pensions  into 
sterling  at  2s.  per  rupee,  or  some  minimum  rate. 

The  Secretary  of  State  was  appealed  to  through  Members  of 
Parliament  and  by  deputation  with  the  view  of  obtaining — 

(i  ) — The  application  of  the  same  rules  as  regards  pension,  leave, 
and   promotion  to  all  European   Civil   Engineers  in  the 
Department, 
(ii.) — Justice   and   fair   dealing  in   the  promotion  and  appoint- 
ments  in   all   grades   and    more   especially  to  the  higher 
administrative  posts  which  do  not  now  exist, 
(iii.) — Such  a  system  of    retirement  as   will   ensure  a  fair  and 
equable  flow  of  promotion  .«o   that  every  man  who  con- 
ducts himself  properly,  and  does  his  duty  to  his  employ- 
ers conscientiously  can  have   reasonable  hopes  of  attain- 
ing th""  rank  of  Executive  Engineer,  1st  grade,  at  the  end 
of  twenty  years'  service, 
(iv.) — The  honest  fulfilment  of  the  promii^e  contained  in  Circular 
No.  84  of  61h  October  1869,  viz.,  that  all  Civil  Engineers 
shall  be  placed  "  in    respect  to  these  emoluments  on  pre- 
cisely the   same  footing  as  all   other  officers  employed  on 
the  same  duties  " 
(v.) — The   fixture   of  pensions   in    some   certain   sum.  so  that  a 
man's  income  on  retirement  ma}'  not  be  liable  to  unknown 
and  unlooked  for  fluctuat'ons  in  his  old  age. 
(vi  ) — The  entire  st-paratiou  of  ihe  Military  Works  Branch  ;  and 
a  recognition  of  the  Public  Works  Department,  as  a  purely 
(Jivil   Department,  into  which  Military  men   can  only  be 
admitted  on  the  same  terras  as   they  are   admitted   into 
the  other  Civil  Departments 
The  whole  case  was   laid  before  the  Earl  of  Kimberley,  H.  M. 
Secretary  of   State  for  India,  in  June  1885.  on  the  above  lines,  and 
it  was   pointed  out   that    the   instructions  of    the    Despatch   of 
March  18B3  had  not  been  carried  out. 

To  this  a  reply  was  i-eeeived  shelvinsr  the  question  and  stating  :  — 
"It  need  scarcely  be  ailded  that  the  Government  of  India  and  the 
Secretary  of  State  in  Council  will  continue  to  watch  the  ett'ect  of 
the  recent  changes  which  have  been  made,  and  will  not  fail  to 
introduce  such  further  improvements  as  experience  may  shew  to 
be  desirable.  "  And  at  the  .same  time  declining  to  interfere  with 
the  di.scretion  of  the  Government  of  India  in  the  matter  of 
separation  of  Military  from  t.'ivil  works  and  of  promotions  from 
one  list  to  another. 

In  1886  the  Royal  Warrant  of  20th  February  1886  was  pnbli.shed 
admitting  Royal  Engineers  volunteering  to  serve  continuously  on 
the  Indim  Establishment  to  Staff  C(n'ps  sterling  pensions  and  the 
difieience  between  them  and  their  Civilian  fellow  workers  was  still 
further  accentuated  This  although  Lord  Hartington  had  assured 
a  deputation  which  intervieweil  him  in  1882  that  in  view  of  the 
great  los<  by  exchange  the  (invernment  of  India  would  not  incur 
anv  further  liabilities  in  gold. 

Owing  to  frequent  clianges  at  the  Indii  Office,  the  Secretaries  of 
St:ite,    the   Mar(iuis   of  Hartington,    Lord    Kimberley   and    Lord 
Randolph  Churchill,    Avere   unable    to  do  more  in  answer  to  inter- 
pell  ition  on  the  above  and  other  matters  than  to  reply  that   when 
.jWsfflible,  attention  would  be  given  to  the  subject.      '  •'!<!■         i  i'; 


In  the  following  year  a  conference  of  M.  P's.  met  to  consider 
the  case  of  the  Uncovenanted  Service  generally,  and  the  Civil  En- 
gineers entered  into  the  movement  and  supported  the  motion  by 
every  means  in  their  power.  The  matter  was  pressed  to  a  division 
and  a  powerful  speech  by  Mr.  King,  M  p.,  the  leader  of  the  move- 
ment, but  was  negatived  by  166  to  55  votes,  many  members 
abstaining  from  voting,  and  gotne,  such  as  Sir  R  Temple  and 
Mr.  F.  Maclean,  voting  with  the  Government  against  the  measure. 
This  was  [lerhaps  unavoidable,  as  it  was  made  a  Government 
question  which  left  the  members  of  tlie  Conservative  party  no 
option  in  the  matter. 

In  the  meantime  the  Public  Service  Commission  had  concluded 
its  investigation  and  submitted  its  report. 

The  principal  recommendation  regarding  the  P.  W.  D.  was  that  it 
should  be  divided  into  two  main  branches — Imperialand  Local— the 
latter  beint;  officered  by  a  less  highly  trained  class  than  the  former 
and  given  a  lower  scale  of  emolument,  while  the  former  consisting 
of  R.  E's.  and  C.  E's.  appointed  from  England,  were  to  be 
given  exactly  the  same  rules  in  every  respect.  You  have  lately 
published  the  proposals  of  the  Government  of  India  on  these 
services  and  regret  to  see  that  the  fair  and  broad  recommendations 
of  the  P.  S.  Commission  do  not  commend  themselves  to  the  Govern- 
ment of  India  who  prefer  to  keep  the  C.  E's.  of  the  Imperial  list 
under  a  number  of  admittedly  obsolete  and  unfair  rules.  This 
proposal  has  been  bxought  forward  as  a  proof  that  the  Government 
of  India  do  not  wish  to  act  honestly,  and  that  the  specious  promises 
of  1869  were  made  merely  to  stop  agitation  and  were  never  intend- 
ed to  be  acted  on.  I  do  not  myself  think  this  po.ssible,  but 
rather  that  they  were  entirely  overlooked  by  the  Under-Secretary 
to  the  Government  of  India,  who  not  being  acquainted  with  the 
working  of  the  Department  cannot  possibly  be  aware  of  the  real 
basis  of  Ihe  problem  before  hitu. 

I  believe  that,  no  satisfactory  scheme  can  now  be  worked  out 
without  an  open  and  public  conference  of  members  of  all  classe.i 
of  the  P.  W.  Department. 

Veritas. 


LORD  REAY. 


Sir, — One  remarkable  feature  of  the  Bombay  Governor's  policy- 
is  his  undue  partiality  for  Civil  Engineers.  Not  One  R  E.  except 
Colonel  Cruickshank  (whom  he  deigned  to  sei:d  from  Aden  to 
Belgaum  to  act  for  only  two  months  as  Superintendent  Engineer) 
has  he  trusted  with  any  responsible  appointment  of  late  years. 
It  cannot  be,  and  it  is  not,  that  the  R.  E's.  of  this  Presidency- 
are  all  unfit  :  undue  favoritism  and  nothing  else  is  at  the  bottom 
of  the  busine.ss.  And  we  C  E's.  will  certainly  sufi'er  this  some 
day.  We  have  consistently  asked  for  fair  play  and  still  ask  for 
that  and  no  more. 

A  correspondent  of  yours  describes  Lord  R.  as  "  amiable  and 
talented  but  inexperienced  and  blundering."  He  is  like  a  man 
with  a  talent  for  drinking  but  without  experience  to  enable  him 
to  carry  his  waistcoatfull  home  straight  or  even  nearly  so.  Intoxi- 
cated with  the  quality  and  exce.ssive  quantity  of  his  talent  this 
amiable  gentleman  is  floundering  about  in  all  the  Departments, 
sometimes  catching  a  masquerading  and  woul(l-l)e  runaway  Com- 
missioner whom  he  ought  to  have  had  the  sense  to  let  slip,  at 
others  elevating  a  very  junior  C.  E.  to  Chief  Engineer  and  having' 
to  pull  him  down  again.  It  will  soon  be  seen  if  he  and  his  pets 
will  cope  with  scarcity,  for  it  is  not  going  to  be  a  famine  with 
a  tithe  of  the  ability  and  success  that  followed  the  efforts  of  Sir 
R.  Temple  who  left  the  supreme  management  of  affairs  to  General 
(afterwards  Sir  Michael)  Kennedy  and  his  well  disciplined  Depart- 
ment. I  don't  say  a  word  against  Civil  Engineers — but  they  have 
a  more  than  usually  difficult  task  before  them  with  only  a  dis- 
organised establishment  wherewith  to  accomplish  it. 

B0MB.4.Y  P.  W.  D. 


THE  ACCOUNTS  COMMISSION. 

Sir.— It  is  hope<l  that  large  savings  will  be  effected  in  two  ways ' 
bv  this  Commissiou  ('/)  in  the  co.st  of  the  Calctitta  Establishment, 
(0)  in  the  number   of    returns  and  amount   of    clerical  work  re- 
quired from  Executive  Entrineer^  and  their  sub-divisional  officers. 

At  present  far  from  being  a  wholesome  cheek  on  ev:travagance 
in  any  one  division,  the  Accounts  Branch  indirectly  aids  in  .screen- 
ing any  and  all  useless  expenditure — for  an  Executive  Engineer 
relies  more  and  more  on  the  Calcitta  office — and  as  long  as  that 
office  considers  his  accoimts  and  distribution  of  charges  are  cor- 
rect, he  himself  is  satisfied,  and  in  many  cases  overlooks  many 
faults  made  l)y  his  assistants  and  subordinates  because  they  ai-a 
not  detected  in  Calcutta.  The  cost  of  the  Calcutta  Establishment 
might  be  reduced  by  increasing'  its  scope.  If  a  local  Exami- 
ner and  Paymaster  is  not  reqviii-ed  for  large  irrio-ation  and  pro- 
vincial work.s,  why  is  one  necessiry  for  a  Hallway  ?  But  is  oni» 
necessary?  If  the  Tirhoot  State  Railway  requires  an  Examiner 
and  a  lari/e  local  es  ablishnient,  why  is  it  not  advisable  t'> 
give  similar  advantages  to  the  Nalhatty  State  Railway  instead  of 
working  the  two  with  one  Examiner  from  Mozufferpore?  If  the 
two  Railways  can  be  worked  satisfactoiily  from  the  one  place, 
why  not  both  still  better  from  Calcutta — from  Writer's  Buildings 
— and  with  the  present  staff  ?  Surely  sncli  amalgamation  won.d- 
effect  some  saving  if  centralization  and  the  present   syst.m  be  ad«i 
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Perhafw.   however,  decentralization   (wliicli   ap[>ears    to  be  the 
onler  of  the  Jay  throughout  India)  wiih  an  Examiner  attached  to 
»ach  circle  might  be  Wtter.  Oerlainly  tliia  would  etfect  a  consider- 
able r«iluetion  of  clerical  work  in  many  ways  even  if   the   present 
leturns  n-e  all  retained.     It  is  worthy  of  consideration. 
So  much  for  retlucing  the  actual  cost  of  establishujent. 
Onnot  I  he  number  of  returns   and    amount   of    work   be   re 
fince^H     A  circular  lately  is8ue<l  tends   to   re<lnce   ihe  number   of 
dav  books  in  new  iiriuation    projecis  ;    one  day  Ixiok   now   sutti- 
ciiip  for  a// minor  masonry  works   in  anv  one  Kstimate,  instead  of 
separate   ilav    Ixxiks  for  each  work  as  heretofore.     Cannot  this  be 
carried  further  .'     Why  in  some  circles  is  it   considered   necessary 
to  have  a   se|wrate   day    book  for  each  ina|>cction  or  other  bunga- 
low under  annual  repaii-s  (  or  why  is  it   neces.saiy    to   have   five  I'r 
more   se]>arate   dav  iKioks  for  any  j>ortion  of  a  i-oad  under  repair— 
a  day  book  for  maintenance,  another  for   metalling,   another  for 
bungalows,  &c. 

Again,  in  the  Provincial  Branch  in  quadrennial  or  other  repairs 
TVhv  when  tive  or  six  civil  buildings  in  one  place  and  under  one 
Bubonlinate  are  being  re])aired,  will  not  one  day  book  foi 
all  buildings  of  this  cla-s-s  suffice  1  By  carefully  prei>aring  the 
original  estimates  anrl  then  strictly  adherins  to  them,  subsequent 
office  work  ought  to  be  reduced  to  a  minimum.  There  will  be  a 
stricter  adherence  by  letting  the  re.sponsibilify  rest  directly  on 
the  Divisional  officer" and  not  indirectly  on  the  Accounts  Branch. 
Ae  to  when  and  where  the  dav  "books  themselves  should  be 
pre}>are<l  might  al.so  l>e  considereii.  In  the  Provincial  Branch 
thev  are  as  a  rule  originally  drawn  out  by  the  Subordinates  in 
charge  of  the  work.  In  the  Irrigation  Branch,  in  most  places  by 
the  sub-divisional  officers.  In  the  Railway  Branch  either  in  the 
Executive  Engineer's  office  or  at  once  in  that  of  i he  Examiner. 
All   being  prepared  from  actual  |iaynients 

Again  cubHlivisiona'i  officers  in  "the  Railway  and  Irrigatioii 
Branches  have  clerks,  but  not  so  those  in  the  Provincial— where 
an  overseer  is  given  a  sub-divisional  allowance  for  keeping  the  Im- 
prest an<l  preparing  the  Monthly  Accounts.  In  one  circle  these 
clerks  are  cashiers,  draw  goo<l  pay  and  make  payments  in  the 
absence  of  the  8ub-<livisional  officer — in  another  circle  they  are 
mere  clerks  Why  not  do  away  with  the  sub-divisional  allowance 
uid  allot  a  clerk  or  cashier  to  each  sub-divisional  officer  ? 

The  scope  of  the  Commission  might  be  extended  so  as  to  consider 
/nanv  subjects,  but  it  should  not  omit  to  decide  which  is  the  best 
month  for  closing  the  official  year  in  the  P.  W.  D  Excepting 
for  convenience  in  ))re|)aring  the  annual  budget  June  is  far  pre- 
ferable to  March,  as  the  working  season  of  each  year  would  then  be 
continuous  and  not  broken  into  two  unequal  halves,  one  of  which 
is  wholly  lost  for  most  works  and  the  other  too  shoit  for  the 
remainder.  With  the  year  ending  in  .Tune  there  would  be  fewer 
romplainta  of  lajxse  of  grants,  slovenly  work,  and  inconvenience 
to  public  officeis  while  buildings  are  under  repair. 

Whitechapel. 


IRRIGATION  IN  THE  PUNJAB. 
V. 

.Sir, — Tlie  following  further  remarks  are  in  continuation  of  those 
mlready  published  on  the  subject  by  you, 

Shupoor  Irtund'itum  Cnnnl. — As  it  is  a  Feeder  Tanal  should  be 
taken  out  from  Cliiniote  tailini:  into  and  feeding  the  present  new 
flienab  Canal,  which  could  thus  lie  made  to  tail  into  the  Sidhnai 
Canal  head  at  .St-rai  Sidhoo  near  Mooltan,  which  district  would  then 
■be  almost  entirely  irrigate<l,  a-s  the  Sidhnai  should  be  carried  down 
to  .Telalpoor  dischargine  ita  surplus  water,  if  any  remained,  into  one 
of  the  lyiwer  Sutlej  Canals  about  that  piunt.  The  old  bed  of  the 
Beeas  can  l>e  distinctly  traceil  In'  the  cultivation  in  the  old  channel 
between  Geelawalla  and  Ijodhran  on  the  Indus  Valley  Railway, 
and  if  the  fieople  so  gladly  cultivate  the  ancient  bed  of  the  Beeaa, 
bow  much  more  so  would  they,  if  water  for  irrigation  was  to  be 
l>a<I.  Tlie  crops  raised  in  the  bed  of  this  old  river  are  almost  the 
onlv  signs  of  life  between  Soojabad  and  liOtlhran,  on  the  Indus 
Tailey  Railway. 

It  is  Ijelieved  to  be  feasible  to  constiuct  a  weir  and  canal 
head  on  the  left  Viank  of  the  .Sutlej  near  Mailsie,  in  addition  to  that 
recmimemled  at  Hurreekee.  This,  however,  would  mostly  benefit 
the  Bahawalpore,  anil  would  hardly  be  undertaken  except  at  the 
expense  of  that  .State  which,  however,  would  probably  eagerly 
<yintribute  fumls  for  this  purpose  as  has  been  the  case  for  the 
Sirhind  Canal. 

Finally,  the  mighty  Indus,  itself,  should  be  attacked  and  its 
■water  utdized  in  benetilting  and  enriching  the  Province,  instead  of 
1«-ing  a  serious  ilragon  Iiiijierial  rew>urcesaR  it  has  been,  ever  since 
the  -Airnexalion,  in  protective  works  for  the  two  Cantonments  fif 
7».-rali  Ishmael  Khan  and  Derah  (Jazee  Khan.  Ti.e  piotec 
'■ii'l  these  Cantonments  from  destructive  action  of  the  Indus 
ill  'I  -1.  iiiuKt  have  cost  the  Ini|)erial  P!xchequer  lakhs  of  rupees 
wlii-reas,  ha<l  a  series  of  Inundation  Canals  been  ex- 
<  ■  111  Uilh  banks  of  the  river,  from  Kalabagh  lo  Rajanpore, 

«  great  deal  of  the  expenditure  on  the  Cantonments  protective 
works,  if  not  the  whole  amount,  would  have  Ih-cii  saved  The 
Cantonments  would  probably  never  have  been  seriously  threatened, 
and  there  would  have  l)een  an  immense  increase  in  the  Provincial 
re»enoes,  while  the  l)eiiefit  to  the  agricultural  classes  would    have 


fortvveare' administration  of  the  Province,  things  almost  jirecisely 
as  tiu'v  were  in  1838,  when  the  old  Lion  of  the  Punjab  died,  A 
canal  should  also  be  taken  from  the  Koorma  river,  as  the  Tooiies 
are  said  to  be  anxious  for  a  British  Adiiiiiiistiatioii  of  their  valley, 
and  thev  are  surely  as  well,  or  rather  much  better,  entitled  to  con- 
sideration, than  ou'r  turbulent  subjects,  the  Swaties,  if  indeed  they 
can  be  considered  subjects  at  all.  As  the  Koorma  Valley  is  .said  to 
be  a  rich  soil,  it  could,  therefore,  be  made  quite  a  garden  if  irriga- 
tion was  available.  Canals  and  Railways  are  the  greatest  of 
modern  civilizers,  and  from  a  commonsense  point  of  view,  the 
former  should  have  the  preference  on  the  principle  first  "  catchinsr 
your  hare  ;"  the  application  being  first  raise  your  crops  and  then- 
provide  the  means  of  transport  to  the  best  market. 

Ever  since  the  conquest  of  Sindh  by  .Sir  (Miarles  Najiier  in  1843, 
we  have  heard  unceasingly  that  Knriacliee  is  the  natural  outlet 
and  seaport  for  the  Punjab  and  Northern  India.  A  glance  at 
any  schoolboy's  map  will  show  this  to  be  the  case.  The  great  water- 
way of  the  Punjab  is  the  Indus,  but  in  the  way  of  utilizing  its 
priceless  resources  for  irrigation,  scarcely  anything  worth  the 
name  has  been  done  by  the  British  Government  during  forty  long 
years  of  enlightened  adiiiinistratioii. 

It  is  sincerely  to  be  ho])ed  this  state  of  things  will  not  be  per- 
mitted to  continue,  and  that  commencing  with  the  inesent  cold 
season,  detailed  surveys  will  be  initiated  for  a  iseries  of  canals 
from  the  Iii'lus  between  the  points  indicated,  and  thus  legitimate 
and  profitable  eiiii)loyinent  be  found  for  the  present  iinemiiloyed, 
or  at  best,  only  half"  employed.  Engineers,  the  Government  at 
present  liardly  know  what  to  do  with. 

The  Sliapore  Canals  conclusively  establish,  that  Inundation 
Canals  judiciously  laid  and  constructed,  would  repay  the  original 
cost  of  construction  in  a  very  few  years,  probably  ten  at  the  vi-ry 
utmost,  and  as  the  Government  of  India  can  now  obtain  unlimit- 
ed credit  at  .•?  or  the  highest  at  ."J  iier  cent.,  it  is  surely  well  worth 
while  to  commence  canals  in  the  Punjab  in  very  earnest.  One  or  two 
could  easily  be  excavated  in  a  period  of  five  years  at  the  utmost,  and 
the  ilistributaries  made  at  the  same  time,  and  the  canal  opened  in 
sections  precisely  as  Railways  are  first  opened,  leaving  .say  one 
chain  of  channeis  uncut  at  ihe  tail  end  of  every  section,  till  the 
next  was  completed  and  so  on  to  the  extremity  of  the  canal. 

Of  course  the  canals  should,  if  possible,  be  provided  with  per- 
manent masonry  heads  and  weirs,  but  these  should  not  lie  con- 
sidered obligatory,  and  the  canals  constructed  merely  as  "  Inun- 
dation Canals"  in  the  first  instance. 

In  the  same  manner,  expensive  ma.sonry  bridges  should  be  en- 
tirelv  omitted  in  the  original  construction,  stout  jungle  timber 
village  crossings  being  made  where  village  roads  cross,  cr  where 
village  lands  would  be  severed  by  the  canals.  These  are  really 
all  that  would  be  necessary  until  the  canals  had  repaid  their 
orignal  cost  including  interest  and  all  miscellaneous  charges 
incurred. 

The  foregoing  suggestions  are  not  made  in  anything  of,  or 
approaching,  a  carping  spirit,  but  are  made  perfectly  bond  fide,  anct 
it  is  firmly  lielieved  in  the  best  interests  of  all,  and  it  is  sincerely 
hoped  they  will  be  accepted  and  understood  as  such,  and  if  they 
tend  in  any  way  to  further  the  paramount  object  in  view,  thfr 
writer  will"  be  more  than  reiiaid  for  venturing  to  obtrude  them  on 
those  whose  province  it  is  to  initiate  these  works,  and  in  proof  of 
this,  nothing  better  can  be  adduced  than  the  concluding  )>(irtion  of 
Colonel  F.  J.  Home's  Report  for  the  year  1886-87,  which  is  as 
follows  : — 

"The  Punjab  presents  an  unrivalled  field  for  irrigation  pro- 
jects ;  there  is  water,  land  of  good  quality,  and  .sufficient  surplus 
population  to  cultivate  it,  while  the  scanty  and  uncertain  rainfall 
makes  irrigation  a  necessity,  and  guarantees  steady  returns." 

£. 


B. 


RE-ORGANIZATION  OR  DISORGANIZATION  ? 

Sir, — Full  use  should  be  made  of  the  valuable  benefit  whiclv 
you  have  conferred  upon  the  Public  Works  Department  in  publish- 
ing the  Government  scheme  of  re-organization  in  your  issue  of 
the  1.3th  October. 

Such  radical  changes  as  are  therein  suggested,  cannot  but  be 
open  to  serious  criticism  ;  and  though,  of  course,  the  Supreme 
Government  has  obtained,  or  will  be  furnished  with,  the  matured 
views  of  C;hief  Engineers  and  Governors  of  Provinces,  etc.,  and 
will  be  largely  guided  by  them,  there  can  scarcely  be  a  doubt  hut 
that  on  an  important  matter  of  this  kind  the  Viceroy  and  hi» 
advisers  ought  to  be  glad  to  welcome  all  and  every  means  by 
which  they  may  be  enlightened  as  to  how  such  a  scheme  wmild  be 
received  by  the  Department  at  large.  If  they  do  not  actually 
invite  public  criticism,  and  the  free  expie.ssion  of  all  opinions  that 
can  be  formed  upon  the  scheme,  they  will,  one  would  ho|)e, 
at  all  events  read  and  weigh  such  as  are  voluntarily  oHeied,  befoie 
fully  nmking  up  their  minds  to  adopt  irrevocably  any  ex|ieii- 
mental  scheme  of  such  vital  interest  to  the  whole  Dejiartment  as 
this  bids  fair  to  be. 

A  perusal  of  the  papers  above  referred  to  is  sufficient  to  shew 
that  Government  is  seriously  contemphating  the  adoption  of  pro- 
posals involving  fundamental  changes  of  a  most  serious  nature 
in  the  constitution  of  the  Public  Works  Department;  changes  too 
which  are  of  such  a  kind  as  almost  to  preclude  the   possibility   of 


Uen  simply  eiiorniouii.  Instead  of  these,  we  have  after  our  »ieai4j-^  ^heir  withdrawal  should  thty  ■  proTg  to  be  afalure  ;  whij*;  evem 
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were  their  withdrawal  a  possibility,  the  effects  produced  by  the 
attempted  iunovationa  would  assuredly  be  deep-seated  aud  endur- 
ing. 

I  venture,  therefore,  to  appeal  through  your  columns,  to  all  En- 
gineers in  the  Department  to  read  the  proposals  most  carefully, 
to  think  over  what  they  mean  and  what  they  entail,  and  after 
•xchanging  views  as  far  as  possible  with  their  fellow  Engineers, 
to   give  publicity  to   their  conclusions   in  Indian   Enoineerino. 

If,  as  I  cannot  but  believe,  it  should  transpire  that  there  is  a 
widespread  feeling  of  alarm  and  dismay  at  the  prospects  placed 
before  us  by  Government,  the  Viceroy  and  his  councillors  will 
surely  pause  and  consider  before  they  commit  themselves  to  action 
in  the  direction  indicated. 

With  yuur  permission  I  will  now  submit  a  few  of  the  ideas 
suggested  to  me  by  the  perusal  of  the  proposals. 

The  propounders  of  the  scheme  have  apparently  come  to  the 
following  conclusions  : — 

(1.)  That  Engineers  trained  and  engaged  in  India,  have  proved 
as  a  body  to  be  eitlier  untit  to  be  entrusted  with  the  "  execution 
and  repairs  of  works  calling  for  high  Engineering  skill,  "  or  else 
undeserving  of  the  status,  pay,  and  emoluments  which  such 
duties  evidently  entitle  Engineers  educated  and  engaged  in 
England  to  receive  ;  or  perhaps  both  unfit  and  undeserving  - 
(vide  paras.  2  and  3  of  quotation  from  the  Report  of  the  Public 
Service  Commissiond). 

Corollary.  This  eonclusion  must  have  been  derived  from 
actual  observation  of  the  behaviour  of,  and  work  hitherto 
done  by,  Eoorkee  and  other  Indian  Engineers.  Is  the  con- 
clusion justified  by  any  general  facts  or  statistics,  and  if  so, 
should  not  the  grounds  for  attaching  such  a  stigma  to  the  Indian 
Engineers  be,  in  justice  to  them,  published  ? 

(2.)  That  if  the  Provincial  Service  is  organized  as  an  evidently 
tecoTid  class  service,  compared  with  the  Imperial,  the  Government 
will  nevertheless  obtain  (perhaps  we  must  not  presume  to  say 
continue  to  obtain)  from  one  or  more  "  well  equipped  Indian 
Colleges,  "  (vide  para.  7,)  Engineers  with  a  "  high  education  " 
(though  of  course  not  too  too  high)  who  will  be  quite  prepared  to 
expend  the  result  of  their  "high  education"  solely  on  the  "con- 
struction and  maintenance  in  the  several  provinces  of  works  not 
ordinarily  calling  for  high  Engineering  skill "  (vide  para.  5  of 
report  as  quoted).  Tliat  such  men,  moreover,  beariuir  the  title 
aud  rank  of  Executive  or  j^ssistant  Engineer  will  contentedly, 
as  a  matter  of  course,  play  second  fiddle,  both  professionally  and 
socially,  as  they  undoubtedly  will  tend  to  do,  to  their  comrades 
from  England — or  that  if  they  don't — '  it  doesn't  matter.' 

Corollary. — Government  must  have  some  good  grounds,  per- 
haps some  precedent,  for  such  a  conclusion  ;  perhaps  the  system 
of  a  second  class  superior  Engineering  service,  side  by  side  with 
a  first  class  superior  service,  exists  in  some  other  country,  and  has 
been  found  to  answer  and  to  work  harmoniously.  The  Govern- 
ment might  kindly  enlighten  us  on  this  point. 

(3.)  That  the  happy  men  now  in  the  Department,  below  the 
grade  at  which  "  we  are  to  draw  the  line  of  separation  "  (vide  point 
4  of  the  enclosure)  who  may  presently  find  themselves  classed 
as  Pro»  incial,  and  will  be  thereby  branded  as  either  unfit  to  control 
and  direct  "  the  execution  and  repair  of  works  calling  for  high 
Engineering  skill,'  or  no  longer  deserving  of  the  rank  and  emolu- 
ments of  the  Imperial  service  (even  though  they  may  be  allowed 
as  a  favor  to  enjoy  them  in  the  form  of  a  personal  allowance), 
that  these  men  will  go  on  working  away  just  as  happily, 
I'ontentedly  and  loyally  as  if  nothing  had  happened,  and  won't 
mind  practically  being  debarred  from  all  chance  of  becoming 
Superintending  or  Chief  Engineers,  or  the  prospect  of  being 
looked  down  upon  by  the  Royal  Engineers,  the  Cooper's  Hill  men 
and  their  own  friends  and  neighbours  ;  and  that  if  they  do  mind, 
and  dorit  remain  contented — '  it  doesn't  matter.' 

(4.)  Tliat  the  rank  of  Assistant  Engineer,  and  of  Executive 
Engineer,  will  continue  to  carry,  per  se,  as  it  does  at  present,  an 
undoubted  title  to  social  and  official  equality  with  Anglo-Indians 
of  the  upper  classes  ;  that  there  will  hereafter  be  no  differen- 
tiating in  society  betwet^n  pucca  and  kutcha  Executive  Engineers, 
such  as  will  be  distasteful  both  to  the  gentlemen  who  at  present 
bear  the  title,  and  their  wives,  and  to  the  Government  whose  first 
grade  Executive  EuL'ineers  take  precedence  officially  with  Lieuten- 
ant-Colonels, Private  Secretaries,  and  other  officers  of  the  same 
stamp  ;  or  that  if  there  is — '  it  doesn't  matter.' 

('}.)  That  there  will  be  no  friction,  between  kutcha  Executives 
t\.\\A.  pucca  Assistants,  pucrxi  Superintending  Engineers  and  kutcha 
Executives  enjoying  an  "  increment,"  born  of  disappointed  hopes 
and  declared  (though  not  admitted)  inferiority  on  the  part  of 
the  kutcha  Executive  ;  and  that  if  there  is — '  it  doesn't  matter.' 

(6.)  That  (ride  para.  29)  though  "the  men  in  the  upper  grades 
would  look  upon  it  as  a  very  great  grievance  and  slur  upon  them 
to  be  placed  in  a  class  which  must  inevitably  be  looked  upon  as 
the  inferior  class,"  the  men  in  the  lower  grades  who  are  to  be 
shunted  will  not  do  so;  and  if  they  do — 'it  doesn't  matter.'  For 
are  they  not  all,  with  very  few  exceptions,  if  any.  Natives,  Eura- 
sians, or  Europeans  whose  domicile  is  in  India  (Wc^e  close  of  para. 
29),  and  have  consequently  got  no  feelings  to  be  considered,  or 
sense  of  justice  ;  while,  on  the  otlier  hand,  with  regard  to  the 
upper  grades  we  are  told  (in  the  same  paragraph)  that  "some  of 
them,  though  not  a  very  large  number,  are  men  whose  domicile  is 
in  England."     It  is  difficult  to  reconcile   this  mode   of    argument 


with  a  genuine  profession  of  respect  for,  and  justice  to,  all  British 
subjects,  whatever  their  origin. 

The  above  are  some  of  the  conclusions  to  which  the  advi.sers 
of  Government  afipeur  to  have  come,  judging  by  the  detail 
with  which  they  have  already  begun  to  work  out  the  scheme  ; 
for  although  (vide  para.  22  of  their  scheme)  they  revert  to  th« 
alternative  idea,  suggested  by  the  Government  of  India,  in  para. 
12  of  its  letter,  as  an  equally  important  question,  they  only  allude 
to  it,  I  think,  once  ;  and  their  cursory  treatment  of  it  evidently 
indicates  that  it  is  not  their  idea  of  a  sound  or  desirable  solution 
of  the  difficulty.  I  have  purposely  endeavoured  to  frame  the 
above  remarks  in  an  incisive  style,  with  a  view  of  foreshadowing 
in  a  harmless  way,  and  if  possible  preventing,  the  bitter  feelings 
which  will  assuredly  be  engendered  by  the  pursuit  of  such  an  ill- 
conceived  policy  as  is  implied  in  the  suggested  disruption  of  the 
existing  Superior  Engineering  service  into  Imperial  and  Provincial. 
I  woidd  fain  assist  Government  to  realize  that  if  it  persists 
in  carrying  out  such  an  arbitrary,  unscientific,  and  impolitic  scheme, 
it  must  be  at  the  sacrifice  of  what  little  patience  and  contented- 
ness  still  remains  in  the  Department.  Surely  Government  cannot 
be  ignorant  that  the  majority  of  the  Civil  Engineers  in  its  service 
are,  as  it  is  alreaily,  whether  rightly  or  wrongly,  burning  under  a 
combined  sense  of  injustice,  promises  unredeemed,  prospects  shat- 
tered, wrongs  not  righted,  grievances  ignored  ;  the  English 
trained  Civil  Engineers  feel  that  they  are  not  fairly  treated  as 
compared  with  the  Royal  Engineers  ;  the  bulk  of  the  men  engaged 
in  India,  seeing  their  comrades  granted  concessions  and  them- 
selves excluded,  have  an  additional  bitter  grievance.  Will  the 
Government  of  India  not  pause  before  it  proceeds  to  degrade 
them,  and  with  them  the  whole  profession,  still  further  ? 

Surely  this  is  a  case  in  which  the  Institute  of  Civil  EnL'iiieers 
might,  for  the  honour  of  the  profession  at  large,  step  forward 
and  protest  against  the  proposal  to  lower  the  dignity  of  a  rank 
to  which  so  many  of  their  honoured  members  belong. 

And  this  too,  when,  on  the  face  of  it,  the  alternative  scheme 
suggested  in  para.  12  of  the  Government  of  India's  letter,  would 
appear  to  be  so  admirably  suited  to  the  end  in  view. 

If  the  Government  will  only  make  up  its  mind  to  declare  that, 
having  found  by  experience  (as  we  must  conclude  they  have) 
that  English  trained  Entineers,  on  the  whole,  pay  the  best  for 
the  purposes  of  control,  direction,  and  the  execution  of  important 
works,  they  intend  in  future  to  recruit  the  Superior  establishment 
from  England  only  ;  that  Indians  and  others  who  aspire  to  this 
service  must  seek  to  enter  it  through  English  schools  and  colleges, 
where  they  can  alone  obtain  a  suitable  moral  and  scientific  train- 
ing, and  that  colleges  in  India  are  only  in  future  to  train  for  the 
Subordinate  service  ;  if  Government  will  slightly  improve  the 
pay  and  prospects  of  the  hi?her  Subordinate  service  (i.e.,  overseers 
and  upwards)  so  that  intelligent  men  can,  on  entering  it,  hope 
to  attain,  by  a  faithful  and  fairly  long  service,  to  a  comfortable 
and  honourable  position,  there  will  be  no  need  for  an  intermediate 
and  unnatural  service.  A  plentiful  supply  of  experienced, 
practical,  and  sufficiently  educated  men  will  undoubtedly  be  ob- 
tained, capable  of  filling  all  the  posts  for  which  the  qualification 
of  an  educated  gentleman  are  not  required  with  contented  servants. 
Such  men  not  having  entered  the  service  with  the  ambition  of 
being  called  Assistant  and  Executive  Engineers,  will  not  expect  to 
occupy  the  higher  positions,  and  consequently  will  not  resent 
the  same  being  held  Ijy  their  admitted  superiors  in  station  ;  while 
the  latter  will  not  feel  injured  by  being  linked  with  a  pronounced 
inferior  class  of  men  claiming  equal  rank  and  position. 

A  few  Europeans  born  and  bred  in  India,  who  by  parentage  and 
social  position  are  qualified  to  seek  admittance  to  the  Superior 
service,  but  who  are  delcared  by  lack  of  means  from  obtaining 
an  English  training,  will  no  doubt  miss  the  present  facility  for 
entering  the  Superior  service. 

Such  men  would,  a  fortiori,  resent  the  admission  to  a  second  rate, 
shabby,  genteel  service  such  as  the  Provincial  service  must  de- 
generate into,  and  must  suffer  in  either  case.  It  must  be  remem- 
bered, however,  that  the  Government  is  in  no  way  bound  to  seek 
to  make  arrangements  for  this  or  that  comparatively  small  class 
of  British  subjects,  whether  English  or  Indian,  to  whom  it  has 
not  pledged  itself.  Its  sole  object  in  orgaiuzing  its  services  must 
be  to  obtain  efficient  servants  as  cheaply  as  possible,  consistently 
with  fairness  to  all  classes,  justice  to  those  with  whom  it  has 
already  entered  into  relations,  and,  let  us  hope,  a  desire  and 
determination  to  see  its  servants  contented  and  happy. 

In  conclusion,  I  hope  that  all  Civil  Engineers,  whatever  views 
they  may  have  hitherto  entertained  of  the  Civil  Engineers'^ 
Association,  will  in  the  face  of  the  great  danger  to  all  classes  of  the 
profession  now  looming  in  the  near  future  in  the  shape  of  this 
untoward  scheme  which  has  been  propounded  by  Government,  see 
the  desirability  of  supporting  the  movement,  and  of  strengthenmg 
the  hands  of  the  Conmiittee  by  every  legitimate  means  in  their 
power. 

We  look  to  the  Committee  to  strive  hard,  among  other  things, 
to  dissuade  the  Government  from  committing  itself  to  such  a 
suicidal  and  baneful  scheme,  which  must  prove,  in  the  sequel, 
disastrous  no  less  to  the  Government,  than  to  its  unfortunate,  but 
notwithstanding  their  hardships,  loyal  servants. 

I  may  add,  that  I  am  not  one  of  the  Engineers  educated  or 
engaged  in  India, 

Pounds. 
October  30,  1888. 
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GOCULDASS  TEJPAL  HOSPITAL  (NATIVE). 

Towards  the  cost  of  coustructing  this  building  the 
late  Mr.  Goculdass  Tejpal  gave  IJ  lakhs  of  rupees,  the 
actual  «;>>st  of  coustructioii  being  fc.  ;},t)7,-l(35.  It  is  erect- 
ed ou  the  northern  part  of  the  Esph^nade,  facing  south- 
east The  building  designed  by  Colonel  Fuller,  R.E.,  is 
officially  sjiid  to  be  in  the  early' English  Gothic  style,  but 
has  incurred  the  stricture  of  representing  a  curious  mix- 
ture of  styles,  and  of  shewing  a  disproportionate  quality  of 
roof.  It  hi\s  accomnuxlatiou  for  8S  male  and  44  female 
patients  ;  it  has  three  floors,  is  250  feet  in  extreme  length 
and  83  in  extreme  breadth,  including  the  porch.  A  stone 
staircase  in  the  entrance-hall  leads  to  each  floor.  There 
are  corridors  on  all  sides,  8  feet  wde  in  the  clear.  The 
main  feature  is,  the  centre  of  the  building  is  lighted  in 
front  and  roar  by  large  windows  pierced  with  Gothic  tra- 
cery. The  general  facing  is  of  blue  basalt,  coursed  ;  the 
arches  are  of  Coorla  stone,  the  rooms  and  corridors  are  paved 
with  Minton's  tiles,  and  the  roofing  with  Taylor's  patent 
tiles.  The  columns  are  of  Coorla  stone,  vnth  caps  and 
cornices  of  Porebunder  stone.  The  building  contains 
683,1 4()  cubic  feet. 

The  history  of  the  construction  of  the  Goculdass  Tejpal 
Hospital  is  interesting.  Mr.  Rustomjeo  Jamsetjee  Jeejce- 
bhoy,  in  1865,  offered  to  provide  £15,000  towards  defraying 
the  expense  of  another  native  hospital,  if  Government 
would  give  £10,000  and  the  .site,  and  if  the  Municipality 
would  support  the  hospital,  and  this  was  agreed  to.  But 
the  great  financial  crisis  intervening,  Mr.  Rustomjee  coukl 
no  longer  give  effect  to  his  original  beneficent  intention, 
and  the  whole  scheme  collapsed  for  a  time  and  was  only 
rehabilitated  through  the  efforts  of  Mr.  Arthur  Crawford, 
who  waited  on  the  late  Mr.  Goculdass  Tejpal  with  the 
plans  and  obtained  from  him  a  cheque  for  £15,000.  By 
means  of  this  splendid  donation  Mr.  Crawford  succeeded 
in  inducing  Government  and  the  Municipality  to  abide 
by  the  former  arrangements. 

It  will  thus  be  seen  that  had  it  not  been  for  Mr.  Craw- 
fortl,  Bombay  would  never  have  had  the  advantage  of  this 
useful  Institution,  and  bearing  in  mind  all  he  has  done  for 
Bombay  we  confess  to  a  sentiment  of  deep  .sympathy  with 
him  in  his  present  unfortunate  situation. 

The  work  was  commenced  on  the  10th  May  1870  and 
finished  on  the  8th  April  1874. 

Xenophon. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK. 
XXXVIII. 


Ordinary 
clips,  &c. 


Iron-work    in     Roofing — straps,     bolts 


Tt«iiM  per  lb. 
(1) 


No.  or 
Quant  ity. 
(2) 


Labor. — 

BU'kBmith  No.  ... 

Hamin«rnuui  „ 

Bellows  boy  ,, 

Muterialt.— 

Iron  incliidtng  waate  lb. 
Charcoal  lb.   ... 

Smndrie*. — 

Petty  E^tabluhment  ... 


•06 
•05 
■05 


2 


Bate. 

(3.) 


I 


Amount. 
(4.). 


A 

'u 

> 


Total. 
(5.) 


o 

Q 


BANGALORE  WATER-SUPPLY. 

An  EsS.\Y  COXTIUIUJTED  BV  A.    H.  G.\UUETT, 

Executive  Engineer,  P.  W.  D.,  Madras. 
1.  Scope  of  Present  Paper. — Bangalore  is  situated 
on  one  of  the  highest  points  of  the  Mysore  Plateau,  and 
on  the  crest  of  the  watershed  which  separates  the  valleys 
of  the  Arkavutty  and  Penaukcny,  tlie  two  nearest  rivers. 
In  respect  of  distance  from,  and  elevation  above,  the 
only  rivers  of  any  magnitude,  the  town  is  most  unfavor- 
ably placed,  and  the  (question  of  an  economical  water- 
supply  is  one  of  groat  difficulty.  The  scope  of  the 
present  paper  is  limited  to  the  consideration  of  a 
"  scheme  for  the  supi>ly  of  pure  drinking  water  for  the 
troops  in  Bangalore."  (G.  O.  No.  2810  W.  of  20th  October 
1887).  The  troops  to  be  supplied  only  number  about 
three  thousand,  and  the  quantity  of  water  they  require 
is  so  small,  that  it  becomes  possible  to  make  use  of 
sources  which  might  be  considered  unsuitable  if  the 
supply  of  a  large  population  was  in  question. 

2.  Available  Sources  of  Supply. — The  various 
sources  of  supply  may  bo  divided  into  Rivers,  Wells  and 
Reservoirs. 

(1.)  Rivers. — Three  rivers  have  been  mentioned  as 
available  sources  of  supply.  Of  these,  the  Caveri  is 
eighty  miles  from  Bangalore,  the  Arkavutty  twelve  miles, 
and  the  Penaukeny  fifteen  miles,  whilst  their  bed  levels 
at  the  nearest  points  are  respectively  220  feet,  200  feet  and 
700  feet  below  Bangalore. 

The  levels  of  these  rivers  are  unfavorable  as  well  as 
their  distances  from  Bangalore,  and  there  are  only  two 
reasons  which  could  make  it  advisable  to  go  to  any  one 
of  them  as  a  source  of  supply.  These  reasons  are  : — (a) 
Impossibility  of  obtaining  a  sufficient  quantity  of  water 
nearer  Bangalore,  (b)  Impossibility  of  obtaining  nearer 
Bangalore  water  suitable  for  drinking  purposes.  With 
regard  to  (a)  it  might  hold  good  if  we  were  dealing 
with  the  supply  of  the  whole  population  of  Bangalore,  but 
the  amount  of  drinking  water  required  by  the  troops  is 
only  9,000  gallons  per  diem  and  it  is  quite  certain  this 
quantity  can  be  obtained  without  going  twelve  miles 
from  Bangalore. 

In  respect  of  the  (6)  quality  of  the  water  obtainable 
near  Bangalore,  it  has  to  be  observed  that  there  are  no 
grounds  for  concluding  that  better  could  be  supplied  by 
any  one  of  the  three  rivers  mentioned  above.  On  the 
contrary,  the  chances  would  be  in  favor  of  getting  the 
best  water  near  Bangalore,  where  it  would  be  possible  to 
obtain  sufficient  water  from  a  small  gathering  ground, 
which  would  admit  of  precautions  being  taken  against  its 
pollution. 

(2.)  Wells. — Wells  offer  many  advantages  for  the 
supply  of  the  small  amount  of  water  required,  and  would 
probably  furnish  the  best  and  cheapest  source  if  a  water 
bearing  stratum  of  considerable  extent  could  be  found 
containing  good  water.  The  experience,  however,  gained 
from  existing  wells  in  Bangalore,  shews  that  it  is  im- 
possible to  foretell  whether  a  well  sunk  in  any  particular 
locality  will  j'ield  good  water  or  bad.  The  character  of 
water  taken  from  wells  in  the  same  compound  is  often 
totally  different.  Moreover,  it  frequently  happens  that 
a  well  after  j'ielding  excellent  water  for  years,  w  ill,  from 
causes  which  it  is  impossible  to  determine,  suddenly 
furnish  a  supply  quite  unfit  for  drinking.  This  uncer- 
tainty regarding  the  character  of  the  water  inseparable 
from  any  scheme  depending  upon  wells,  is  a  fatal  objection 
to  their  employment. 

(3.)  Reservoirs. — The  only  other  source  which  remains 
to  be  considered  is  that  afforded  by  reservoirs,  and  the 
first  point  to  be  decided  is  whether  any  of  the  existing 
tanks  round  Bangalore  could  be  utilized  as  a  source  of 
supply. 

This  question  has  already  been  pretty  well  threshed  out, 
and  it  seems  clear  that  none  of  the  existing  tanks  would 
answer. 

They  are  under  the  disadvantage  of  having  gather- 
ing grounds  subject  to    pollution,  and    water   taken   from 
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them  might  also  interfere  with  the  rights  of  owners 
of  laud  under  the  tanks.  It  follows,  therefore,  that  the 
only  way  to  supply  the  troops  with  good  drinking  water 
is  by  the  formation  of  a  new  reservoir,  since  it  has 
been  shewn  that  no  possible  advantage  could  be  obtained 
by  resorting  to  either  the  Caveri,  the  Arkavutty  or  the 
Penaukeny,  and  that  wells  could  not  safely  be  depended 
on    for   a   continual    yield    of  good  water. 

3.  Site  of  Proposed  Reservoir. — There  is  no  site  near 
Bangalore  where  a  reservoir  could  be  formed,  from  which 
an  adequate  supply  could  be  obtained  by  gravitation. 
Pumping  must  be  a  feature  in  any  scheme  of  this  kind, 
and  the  only  thing  to  be  done  is  to  select  a  site  which 
offers  facilities  for  the  construction  of  a  reservoir  certain 
to  receive  an  ample  supply  of  good  water,  which  can  be 
delivered  in  Bangalore  at  a  moderate  cost. 

Such  a  site  is  to  be  found  near  the  village  of  Sagi- 
paliya  on  the  road  to  Magadi,  about  six  miles  from  Banga- 
lore. At  this  place  the  road  crosses  by  a  bridge  of  45  feet 
span  a  stream  which  runs  between  two  high  hills. 

The  valley  is  very  narrow  and  the  site  offers  most  ex- 
ceptional advantages  for  the  construction  of  a  reservoir. 

The  soil  is  laterite,  and  in  many  places  the  underlying 
live  rock  comes  out  on  the  surface.  No  decayed  rock 
was  noticed  anywhere.  The  reservoir  embankment  would 
probably  be  not  more  than  250  yards  in  length,  and  it 
could  be  carried  down  to  the  live  rock  for  a  comparatively 
trifling  cost.  The  arrangements  for  the  disposal  of 
surplus  rainfall  would  be  simple  and  inexpensive. 

4.  Catchment  Area. — The  drainage  area  above  the 
proposed  embankment  is  a  little  over  4  square  miles. 
The  country  is  very  hilly,  for  the  most  part  uncultivated, 
and  favorably  circumstanced  as  regards  the  absence  of  all 
causes  likely  to  affect  the  purity  of  the  water  falling  on 
its  surface. 

5.  Amount  of  Water  available  for  Storage. — The  aver- 
age of  two  years  of  lowest  consecutive  rainfall  is  28  inches. 
It  has  been  shewn  by  Colonel  Mullins  that  the  Ooper- 
halli  reservoir  only  received  |th  of  the  total  rainfall,  and, 
accepting  this  proportion,  we  may  count  on  an  available 
rainfall  of  3'5  inches.  The  area  of  the  reservoir  for  cal- 
culating loss  by  evaporation  may  be  taken  at  20  acres. 
We  then  have  : — 

209,088,000  gallons  available  rainfall. 
41,381,990       „        evaporation. 


167,706,010 
55,902,003 


remainder. 

unavoidable  waste  at  Jrd. 


111,804,007  „  total  available  for  storage.  The 
amount  required  being  only  3,285,000  gallons. 

6.  RerrujirlM  on  Calculations. — One-eighth  of  the 
rainfall  has  been  taken  as  available  for  storage.  This  is 
the  proportion  received  by  the  Ooperhalli  reservoir,  the 
catchment  basin  of  which  is  not  nearly  so  hilly  as  that  of 
the  Sagipaliya  reservoir.  Evaporation  from  the  surface  of 
the  reservoir  has  been  allowed  for  at  the  rate  of  \  inch  a 
day.  The  situation  of  the  reservoir  will  not  be  an  exposed 
one,  and  at  Ulsoor  tank,  evaporation  amounts  to  020 
inches  a  day.  Unavoidable  wastage  has  not  been  allowed 
for  by  Colonel  Mullins.  It  has  been  entered  at  Jrd,  which 
Is  the  proportion  adopted  by  Colonel  Tulloch  in  his  cal- 
culations for  the  water-supply  of  Bombay. 

7.  Character  and  Cost  of  Scheme  now  brought  for- 
ward.— The  general  arrangements  of  the  scheme,  now 
under  consideration,  would  be  as  follows.  There  would 
be  3  settling  beds  in  the  reservoir,  each  containing  about 
two  weeks'  supply.  From  these,  water  would  be  conveyed 
to  the  filters,  and  thence  to  a  clear  water  cistern  capable 
of  holding  one  week's  supply. 

From  the  cistern,  water  would  be  pumped  into  an  iron 
tank  placed  on  the  top  of  the  hill  near  the  reservoir.  This 
tank  to  hold  30,000  gallons. 

From  the  tank,  water  would  be  supplied  to  the  barracks 
by  gravitation,  and  would  be  drawn  off  from  stand  posts. 


The  works  necessary   for   the   supply   of  9,000  gallons 
daily  and  their  approximate  cost  are  as  follows  : — 

Rs. 
Reservoir  ...  ...  ...     20,000 

Settling  beds         ...  ...  ...       5,000 

Filters  ...  ...  ...       5,000 

Clear  Water  Cistern  ...  ...       5,000 

Engines  and  Engine  House      ...  ...     10,000 

10  Miles  of  2|"  Iron   Pipes  at   Rs.    4,000  a 

mile  ...  ...  ...     40,000 

Iron  Tank  ...  ...  .,     10,000 

Stand  Cocks  ...  ...  ...       5,000 

Compensation        ...  ...  ...     10,000 


Total 
The  total  annual  cost  would  be : — 
Working  Expenses 
Interest  and  Depreciation 

...  1,10,000 

...       2,000 
...     11,000 

Total         ...     13,000 

8.  Remarks  on  above  Estimate. — The  cost  of  the 
reservoir  will  probably  be  considered  too  low.  The  bund, 
however,  would  be  a  very  short  one.  Also  it  would  not 
be  high,  as  it  would  not  be  necessary  for  the  reservoir  to 
hold  all  the  water  available  for  storage,  amounting  to 
over  300  thousand  gallons  a  day,  where  only  9,000  gallons 
are  required. 

Settling  Beds. — Ample  provision  has  been  made  for 
these.  Captain  Romilly  estimated  the  settling  beds  in 
"Project  A"  to  cost  Rs.  16,290 — the  daily  supply  being 
60,000  gallons. 

Filters. — -The  amount  allowed'is  probably  excessive.  In 
the  note  on  Water-Supply  of  Bangalore  forwarded  by 
the  Government  of  India,  the  cost  of  two  filters,  each 
capable  of  passing  9,000  gallons  a  day,  is  estimated  at 
Rs.  2,000. 

Clear  Water  Cistern. — Ample  provision  has  been  made. 
At  Rs.  5  per  100  gallons  allowed  in  the  Government  of 
India  Note,  the  cost  would  only  be  Rs.  3,150. 

Engines  and  Engine  House. — Water  will  have  to  be 
pumped  up  about  200  feet  into  the  iron  tank.  Two 
engines  are  allowed  for — Messrs.  Richardson  and  Cruddas' 
quotation  for  each  engine  delivered  at  Bombay  is  Rs.  1,050. 
Each  engine  would  be  capable  of  pumping  water  to  the 
required  height,  at  the  rate  of  1,500  gallons  per  hour. 
More  than  enough  has  been  allowed  for  the  Engine  House. 

Pipe  Track. — The  reservoir  is  less  than  6  miles  from 
Bangalore,  and  the  total  length  of  the  pipe  track  is  not 
likely  to  exceed  10  miles.  The  cost  at  Rs.  4,000  a  mile 
is  what  is  given  in  the  Government  of  India  Note  on  the 
Bangalore  Water-Supply. 

Iron  Tank. — Cost  based  on  estimate  received  from 
Richardson  and  Cruddas. 

Stand  Cocks. — These  would  costless  than  the  sum  allowed. 

Compensation. — The  Amildar  of  Bangalore  was  written 
to  in  order  to  ascertain  the  amount  which  would  be 
required  for  compensation.  An  abstract  of  his  estimate 
is  given  below : — 

Rs. 
...       4,000 


Houses 

Building  Sites 
Trees 
Wells 
Sand 


Total 


2,500 
14,000 

3,000 
58,610 

82,110 


He  estimates  the  total  area  of  the  catchment  to  be 
3,088  acres  or  nearly  5  square  miles.  Of  this  amount  6 
acres  are  garden  land,  5  acres  are  under  wet  cultivation, 
2,273  acres  grow  dry  crops,  and  the  remainder  is  waste. 

To  purchase  the  entire  catchment  would  cost  Rs.  82,110. 

It  would,  of  C9urse,  be  a  great  advantage  to  have  com- 
plete control  over  the  gathering  ground  above  the 
proposed  reservoir,  but  by  the  expenditure  of  Rs.  10,000 
all  the  present  sources  of  pollution  could  be  got  rid  of. 
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Rupees  10,000  would  buy  up  all  the  houses  in  the  catch- 
ment, the  building  sites,  all  the  wet  land,  and  all  the 
garden  land.  I  do  not  think  that  any  serious  objection 
could  be  taken  to  the  land  under  dry  cultivation.  This  land 
is  valued  at  from  Rs.  20  to  Rs.  25  per  acre,  and  the  low 
price  makes  it  quite  clear  the  land  is  never  manured,  and 
though  classed  as  cultivated  land,  a  very  small  portion 
of  it,  I  should  say,  regularly   brought  under  cultivation. 

WifrHng  Expenses. — The  boiler  of  the  pump  would 
require  25lbs.  of  wood  per  hour,  and  the  engine  would 
work,  say,  8  hours  a  day,  so  that  the  daily  consumption  of 
fuel  would  be  2001bs. 

In  Bangalore  over  2501bs.  of  wood  sell  for  Re.  1,  so 
that  the  annual  cost  of  fuel  would  be  under  Rs.  35o. 
This    would    leave   Rs.  1,650  for  establishment   charges. 

Interest  ami  Depreciation. — This  has  been  allowed 
for  as  in  Captain  Romilly's  estimate. 

9.  Cost  compared  vnth  that  of  other  Projects. — Only 
three  estimates  have  been  made  of  the  cost  of  supplying 
the  troops  with  drinking  water  only.  In  "Project  B" 
Captain  Romilly  makes  the  annual  cost  of  supplying 
9,000  gallons  daily  Rs.  61,627.  In  the  estimates  drawn 
up  by  the  Government  of  India,  the  annual  cost  of  the 
same  amount  of  water  is  put  down  at  Rs.  17,400,  and 
Rs.  12,000.  In  the  Sagipaliya  Project  the  annual  cost 
would  be  Rs.  13,000. 

(To  be  Continued.) 


NEW  BRIDGES  IN  SIKKIM. 

I  AM  .sending  a  short  account  of  some  bridges  recently 
erected  in  Independent  Sikkim  which  I  hope  will  interest 
you,  as  it  shews  what  kind  of  work  can  be  done  in  these 
out-of-the-way  regions  where  labor  is  very  difHcult  to 
procure  and  skilled    labor  unattainable,  unless   imported. 

Rongli  Bridge. — The  river  Rongli  is  a  mountain  tor- 
rent, rising  some  12,000ft.  above  the  sea  on  Lingtu,  which 
comes  down  with  considerable  force  in  the  rains,  and  when 
only  in  moderate  flood  is  quite  impa-ssable.  The  road  from 
Darjeeling  to  the  Jeylup  Pass  cros.ses  the  Rongli  8  miles 
beyond  the  Sikkim  frontier,  and  as  all  the  supplies  for  the 
troops  at  Gnatonghave  to  go  by  this  road,  it  was  necessary 
to  build  a  bridge  over  this  stream  so  as  to  ensure  supplies 
not  being  cut  oif. 

As  the  bridge  was  recpiired  to  be  finished  before  the  rains, 
and  as  there  was  no  goo<l  timber  at  site,  a  wooden  lattice 
girder  was  thought  the  more  suitable  as  it  required  very 
little  skilled  labor,  sawyers  being  the  chief  want,  and  a 
good  supply  of  them  was  easily  obtained  from  British 
territory.  Another  consideration  in  deciding  the  kind  of 
guperstructure  was  that  the  abutments  should  be  suitable 
for  an  iron  girder,  if  hereaftc-r  it  was  thought  advisable  to 
erect  one  on  the  present  .structure  decaying.  The  only 
timber  available  was  "  Pani  saj  "  which,  although  it  can 
be  obtained  of  large  size,  is  by  no  means  a  durable  wood. 
The  ironwork  required  in  bolts  &c  ,  was  made  in  Calcutta 
and  carried  to  the  site.  The  bridge  was  erected  on  a 
bamboo  scaffolding.  The  abutments  wore  founded  on 
cemt-nt  concrete  and  were  of  coursed  rubble  in  cement  up 
to  high  flowl  level,  and  in  lime  and  sand  above  that. 

The  Rungpo  Clan  Bridge. — This  bridge  is  on 
the  road  through  Rhinock  Pakhyong  which  leads  to 
Tumlong,  the  capital  of  Sikkim.  The  bridge  was  ordered 
to  be  built  in  the  height  of  the  rains  when  all  the  rivers 
were  in  full  flood,  andit  wa^s,  therefore,  quite  impossible 
to  make  any  kind  of  scaffolding.  A  bridge  had  in  con- 
sequence to  be  designed  which  could  be  erected  without 
any  supfiort  except  what  it  received  from  the  abutments. 
A  cantilever  bridge  was  decided  upon  similar  to  those 
built  by  the  natives,  which  are  very  easily  put  up  if  large 
timber  in  available.  Sill,  from  which  scantlings  50' 
X  12"  X  12"  was  to  be  had  on  the  spurs  above  the  bridge, 
and  the  only  difficulty  encountered  was  in  dragging  such 
large  timber  to  the  site  over  the  exceedingly  bad  ground 
between  where  the  trees  grew  and  the  nver.  Drawings 
of  both  these  bridges  are  enclosed  with  full  dimensions. 

Chinese  carpenters  were  used  on  both  these  bridges. 


BICYCLE  RUNNING. 

By  a.  Ewbank. 

VII. 

Fig.  7. 


The  0-rotation  about  the  hind  wheel  centre  is  equiva- 
lent as  regards  its  effect  on  the  front  wheel  to  such  a  ^- 
rotation  about  the  front  wheel  centre  as  we  indicate  in 
jig  7  here  reproduced,  and  in  addition  to  such  a  motion  of 
translation  of  the  front  wheel  centre  as  shall  lift  the  wheel 
out  of  the  ground.  (j>  is  yet  an  unknown  angle  to  be  de- 
termined by  the  wheel  just  ceasing  to  have  any  part  of 
itself  under  ground.  The  translation  movement  of  the 
wheel's  centre  does  not  alter  the  direction  of  the  new 
track.  Before  the  translation  movement  is  applied,  the 
track  is  a  chord  of  the  wheel.  Afterwards  this  chord 
becomes  a  vanishing  chord  or  tangent.  The  finite  chord 
is  parallel  to  the  final  tangent.  Similarly,  the  translation 
movement  does  not  alter  the  final  inclination  of  the 
wheel  plane. 

In  fig.  7  the  arc  U  Q  was  called  a.     As  U  T  =  90°,  we 
have  by  spherical  Trigonometry 

Cosa-  =  Cos^SinTQ 
CosTQ  =  Cos0Sin(r 
These  come   from  the  general  formula  for  a  triangle 
ABC 

Cos  a  =  Cos  h  Cos  c-f  Sin  h  Sin  c  Cos  A 
From  these  equations  we  may  eliminate  T  Q 
Thus       (Cos  o-  Sec  /3)=    +  (Cos  0  Sin  a)"  =  1 

Sin-o-  Cos^e  +  (1  -  SinV)  Sec  ^ ^=   1 
Sin'-'  <T  (  Sec'-'    -/3  Cos^  0 )  =  tan=  ^ 
tan.2  /3 


Sin''  (T  — 


tan 


tan^  ^  -h 
tan  ^ 


Sin-  Q 
(2) 


Sine 

This  gives  the  momentary  track  before  we  take  account 
of  that  ^-rotation  which  frees  the  wheel  from  the  ground. 
We  may  now  treat  o-  as  known,  and  thus  we  have  the 
three  given  quantities  0,  ^,  o-,  of  which  the  first  two  are 
arbitrary  and  independent  quantities,  while  <r  is  a  func- 
tion of  them.  In  terms  of  Q,  yS  and  the  assumed  angle 
/3  we  shall  now  express  the  arc  P  U  and  the  arc  Z  F. 

The  wheel  plane  T  Q  revolves  about  the  line  C  B. 
The  plane,  therefore,  keeps  a  constant  angle  to  the  plane 
T  U.     For  C  B  is  normal  to  the  plane  T  U. 
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Thus  T  V 
have  T  =  90 


TGwe 


Sin  FZ  =  , 


Cos(9  +  TG) 


O  =  ^.     In  the  spherical  triangle  V 
Thus 

tan  TG  =  tanT  VGSinT  V 
—  tan  ^,    Sin  (p 
ThearcZG  =  ZT-TG 

=  9O-0-TG 
SinZF  =  SinFGZSinZG 

=  SinF  GZ  Cos(0+TG) 

and  Cos  T   V  G  =  Gos   T  G    Sin   F   G   Z  by 
spherical  Trigonometry,  because  T  =  90° 

Cos  TG 

=  Cos  ^  Cos  0-Cos  /3  Sin  6  tan   T  G 
=  Cos  /3  Cos  0-Sin  /3  Sin  9  Sin  ^^i  (3) 
by  introducing  the  value  given  above  for  tan  T  G. 
This  equation  includes  as  a  particular  case  our  equa- 
tion (1)  which  was 

SinZR  =  CosOCos/3 
For  until  we  introduce  the  relation  which  connects  ^ 
■with  0  and  /?,  we  may  consider  ^  as  a  third  arbitrary 
angle  and  may  in  (3)  put  (/)  =  0.  In  the  figure  the  circle 
V  H  is  drawn  normal  to  S  Q  U.  Then  in  the  right 
angled  trianjrle  V  H  U  we  have  bv  spherical  Trigonometry 
Cos  V  U=Cot  V  U  H  Cot  U  V  H 

.-.   Cot  U  V  H  =  ^"'-t 
Cot  Q 

Because  V  U  H  or  T  U  S  is  0 

and  U  V  T~/3  as  above  explained 

.-.    CotH  V  P  =  Cot(U  V  H-^) 

=  CotU  VHCot  ;g  +  l 

Cot/3-CotU  VH 


Cot    ,8- 


Sin  0 


Thus  tan  H  P 


Cote 

_  Sin  <p  Cot  /3  +  Cot9 
~  Cot  13  Cot  0-Sin  4> 
Also,  Sin  H  V=-Sin  V  U  Sin  V  U  H 
=  Cos  (j>  Sin  6 
because  the  arc  T  Y  =  <f> 
also  tan  H  P=Sin  H  V  tan  H  V  P 
in  the  right  angled  triangle  P  H  V 

Cos  0,  Sin  e  (Cot  13  Cot  g-Sia  ^) 
Sin  ^  Cot  /3-l-Cot  d 

and  tan  U  H  =  tan  U  V.  Cos  H  U  V 

=  Cot  <p  Cos  d 
.:  tan(U  H-P  H) 

Cos  0  Sin  e  (Cot  fi  Cot  g-Sin  ^) 
Sin  (f,  Cot  /3  +Coie 


If  in  this  equation  wo  put  ^  =  0  (4) 

we  shall    obtain  a  result  equivalent  to  equation  (2).     Ac- 
cordingly we  obtain 

Cos  2  e 


Cot  0  Cos  e 


tanU  P 


■  Sin  e  Cot  ^  Cos  ^  0 
tan  j8 
Sin"0 


=  tan  U  Q  by  (2) 

This  testing  of  equations  (3')  and  (4)  by  reducing 
them  to  (1)  and  (2)  respectively  is  useful  as  a  partial 
guard  against  accidental  errors  in  the  calculations.  Again, 
(4)  asserts  that  if  /3=  0,  the  point  P  coincides  with  U  for 
any  value  of  <j).  This  should  be  the  case  for  the  <p' 
rotation  will  then  operate  on  the  T  U  plane  and,  therefore, 
have  no  effect  ou  the  plane  as  a  plane.  Had  equation  (4) 
not  reduced  to  equation  (2)  when  0=0,  we  should  have 
inferred  the  existence  of  some  accidental  algebraical  error 
in  the  manipulation  of  the  value  of  tan  U  P. 
The  equation  (4)  admits  of  simplification 

For  l-Cos=  <p  Sin=  0  = 

Cos^  0-f  Sin-  0-Cos2  ^  (i-Cos''  6) 

=  Sin-'  ^i-f-Cos^  0Cos2  0 

Now  in  this  Trigonometrical  identity  change  0  to 
90°  —  0  and  6  to  90"  —  0.  This  we  may  do  because  <p  is  still 
an  arbitrary  angle. 

Thus  l-Sin'^  9  Cos"  ^^Cos^  d  +  S'm-    Sin0=  6 
Hence  (4)  reduces  to 

.  jy  p Cos    <f> 

Co^0Sin0-FSin0Cot/3 
or  Cot  U  P  =  Cos  0  tan  0-f  Sin  9  Cot  /3  Sec  0       (4) 

Fig.  5, 


•^ Hin  0  (Jot  /j  -)-Cot  d 

l  +  Cot  0  Cos  e.  Cos  0  Sin  6  (Cot  /3  Cot  g-~Sin  0) 
Sin  0  Cot  /3-f-Cot  0 
_Co8   0  Cos    9  Cot  ;g  + 
~Sin  <l>  Cot  ^-f  Cot  9  + 

Cr.tJ,Cos^_^^^^  Q  ^^^^      ^^^^^  /3-1-Cos  d>  Sin  d>  Sin  9 
Sm  9 

CoH-9  Cos-0  Cot  0      f,     .,  ,    ij-     a  n       a 

,,. — ^ !- —  Cos-fA  Sni  9  Cos  9 

Sm  <p  ' 

Cot  0  t 
Sin  9  { 


Cot  9  h-Cos"-,p  Sin-0    -h 
Sin-0    Sin-0  \ 


'^f}^  [Sin-^0  +  Cos=0  Cos^Jf 
Thus  tan  U  P  =  Co^  0  (Co^-  e  +  Bin^0  Sin;;  0) 


Cos  0  Sin  0  (1  -  Cos  •-=  0  Sin*  0)  +  Sin  9 
Cot  /3  (Siai^i^+Goe?  6  Go»«:^) 


We  may  now  introduce  the  conditions  for  0.  The  ^- 
rotation  of  Jig.  5  causes  the  wheel  to  bury  itself  in 
the  ground  to  a  distance  r  Sin  w  —  r  Sin  9  where  w 
is  the  angle  which  T  Q  makes  with  the  horizon,  and 
r  the  front  wheel  radius.  The  0-rotation  causes  an 
additional  burying  =  r  Sin  \-r  Sin  w  where  \  is  the 
inclination  of  P  V  F  to  the  horizon.  Therefore,  the 
vertical  displacement  which  we  call  upon  the  transla- 
tion movement  to  undo  is 

r  Sin  X  — r  Sin  9 
=  r  Cos  Z  F-r  Cos  Z  T 
Tybere  Z  F  is  given  b^  equation  (8). 
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Fig.  G. 


Ora)  =  0 

to  the  first  order  of  small  quantities  because  we 
are  to  neglect  /3-  &c. 

tan;Q=  j8+'f-  +&c. 


tan  jS 


Jt  we  refer  to  fig.  6,  which  is  here  reproduced,  we  see 
that.  I  he  ^-rotation  lifts  the  front  wheel  centre,  from  C 
toS. 

Let  O  C=c 

=  distance  between  wheel  centres. 
L'.H  C  0  make  an  angle  a  with  the  line  D  K.     Then 
c  and  S  are  constants  of  the  machine,  i.e,   they   are    in- 
deptndent  of  /3  or  6. 

In  ill.  (G)  we  draw  C  V  parallel  to  K  D.     Then  S  V  is  /that 
the-  displacement  of  C  measured  up  the  plane,  therefore 
the  vertical  lift  of  C 

=  S  V  Sin  e 

=  (S  W— V  W)  Sin  e 

=  c  Sin  0  {Sin  a  +  ^-Sin  a} 
Our  equation  for  ip  is,  therefore, 

r  (Sin  X -  Sin  0)  =  c  Sin  9{  Sin  a  +  0- Sin  a }  (5) 
where  X  is  a  function  of  ^  by  (3)  and  in  fiij.  6 
SOC  =  0. 
Now  if  we  introduce  our  dynamics,  we  see  that  we 
shall  not  have  a  considerable  ,8- rotation  performed  by 
itsc'lf  and  followed  by  a  correspondingly  considerable  </>- 
rotation  which  would  be  performed  with  the  /5  I'esults  in 
aiata  quo.  We  shall  really  have  a  small  /3  movement 
followed  quickly  by  a  small  0  movement.-  Or  we  may 
treat  these  movements  as  simultaneous.  They  would  be 
absolutely  simidtaneous  if  the  ground  was  absolutely 
inelastic  and  impervious,  and  if  the  parts  of  the  machine 
wi-ro  incompressible  and  entirely  without  "  pla^y."  j8  is 
a  disorganizing  movement  and  <p  is  a  movement  of 
recovery  or  restitution.  As  a  matter  of  mere  mathematics 
we  know  that  small  displacements  may  be  taken  in  any 
or<ler  and,  therefore,  we  may  take  them  as  consecutive  or 
simultaneous.  We  will  now  consider  what  our  five  equations 
give  us  when  6  is  decidedly  different  from  90°,  and  when 
0  is  such  a  small  angle  that  we  may  recognise  ^  the 
ciroiiiar  measure  of  the  angle,  but  neglect  ^8'-  and  other 
higher  powers  of  /3.  When  /3  is  small  <}>  will  of  course 
be  small.  We  anticipate  this  result  without  examining 
the  e<juations.  When  two  quantities  are  each  small,  their 
difference  must  be  small.  But  we  must  not  conclude  that 
they  are  e<iual,  cither  exactly  or  approximately,  simply  be- 
cause- their  difference  is  small.  To  any  one  who  has  proper- 
ly reficcted  on  the  subject  the  difference  between  001  and 
•002  is  a«  intense  as  the  difference  between  1,000  and  2,000. 
"When  two  quantities  are  small,  their  ratio  becomes  the  one 
important   question.     Thus   we   arc  really  asking,   what 

■will  be  the  value  of  ^  when  8  becomes  small  and 
P 


By  equation  (2) 

tan^-g_g 
Therefore,  approximately 

'^  ~  Sin  0 
We  cannot   draw   any   inference   from 
because  the  changed  track  is  not  Q  C  but 
By  equation  (3) 

Cos  X  =  Sin  F  Z 

=  Cos  e  Cos  /3-Sin  $  Sin  /3  Sin  <f> 

Sin-  X  =  1  -  (Cos  0Cos^-Sin  6  Sin  ^  Sin  A* 
As  tp  will  be  small,  we  write 


this  equatioa 
PC. 


Sin  ^=  (j) 
=  0 


_A\ 


6 


to  our  order   of  small  quantities   assuming   provisionally 
(p   is   at    least    as    small    as  (3  when    /3    is    small 
.-.  Sin^  X=--  l-(Cos  0-^  ^  Sin  0)- 
If  we  neglect    /3'  we    should  equally  neglect  /3  <j>,  pro- 
vided 0  is  either   equal    to  /3  or   less  than  /3.     Assuming 
then  that   (f>  is    not   greater    than   /3  and    reserving    this 
matter  for  future  inquiry,  we  must  write 
Sin'''  X  =  1-Cos-''  0 
.-.  X  =  0 
to  our  present  order  of  approximation. 

The  equation  X  =  0  does  not  iniply  the  identity  of  the 

planes  T  U  and  V^  P.     It  only  implies   that  the    wheel  so 

turns  as  not  to  increase  or  diminish    its    slope   to  such  an 

extent  as  to  be  appreciable,  if  we  agree  to  ignore  ^-. 

By     equation    (4),   as    we     simplified    it,    we     have 

Cos  0 


tan  P  U  :^ 


0   is 


correspondingly  small. 
By  Trigonometry  we  have 

SiD/3=^-^'  -I-&C 


Cos   p-- 


6 


4-&C. 


By  erpiation  (1) 

Cos  «=Co8  0  Cos  ft 

=C«fi(l-f 


Cos  0  Sin  0  +  Sin0Cot  ft 
Cos  <j>  tan  ft 


Sin  0  +  Cos  0,  Sin  </>,  tan  ft 
_  Cos  (j>  tan  ft 
;  ^        Sin  0 

'  neglecting  Sin  0.  tan  ft 

Thus  tan  P  17=^!. — ^approximately 

neglecting  <t>-  and  therefore  putting  Cos  0  =  1 
Thus,  if  we  neglect  n-  and  assume  that  0  is  not  greater 
than  ft  we  have  appreciably 
tan  a 
9 


tan  P  U  =  . 


Sin 
^=  tan  0". 
As  a  matter  of  fact,  we    shall  find  presently    that  <p  is 
considerably  less  than  /?  when  /G   itself  is  small.    Withotit 
using  any  approximation  we  may  note  that 

Cos  0 


tan  P  U= 


Cos0  Sin  0  + Sin  0  Cot  s 

. 1 

-Cos  0  Sin  0  +  Sin  0  Cot  e 
^       1 


tan  PU  =-f" 


^Sin  0  Cot  /3 
or  U  P    <  U  Q  as  the  figure  (7)  implies. 
Returning  to  our  present  approximation,  we  have 
tan  0 
Si7r0 

We  may  now  inform  professional  bicyclists  of  a  fact  with 
which  some  of  them  are  probably  unacquainted,  and,  as 
experience  shews,  some  of  them  will  be  disposed  to  doubt. 
This  fact  is  that  a  bicycle  handle  is  increased  in  sensi- 
tiveness by  the  bicycle  being  on  a  sio])e,  i.e.,  not  upright 
If  we  could  have  0  as  small  as  30',  the  handle  seusi- 
tiveness^or  the  front  wheel  sensitiveness  to  its  handle—- 
wQijl<i  .be  9^il)■viii  4o\ibled. ;  -  \  u  .  > 
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When  a  bicycle  runs  upright,  a  /5-rotation  changes  the 
front  wheel  momentary  track  by  the  quantity  /8,  and  no 
^-rotation  being  needed  none  comes  into  play.  When  a 
bicycle  running  is  at  a  slope  6,  a  small  /3-rotation  changes 

the  track,  not  by  ^,  but  by  o-^-q  •     The  ratio  of  the  larger 

deflection   to  the  smaller  is  as  Cosec  6  to  1. 

If  6  were  or  could  be  30^  one  deflection  as  just  now 
stated  would  be  exactly  double  the  other  for  equal  infin- 
itesimal values  of   ^ 

In  equation  (5)  we  have 

r(SinX-Sin0)=c  Sin  ej Sin  a+^i-Sinaj 

This  reduces  to  0=0. 

The  meaning  of  this  result  is  that  when  /3  is  small 
0  is  much  smaller.  We  were  therefore  justified  in  neglect- 
ing the  quantity  /8  "^  or  the  quantity  <^^  after  we  had 
decided  to  neglect  /3*. 

It  was  the  ^-rotation  which  changed  Q  U  to  P  U  and 
if  0  is  zero  P  U  remains  equal  to  <r,  as  we  found  in  the 
algebraical  work.  We  shall  in  the  next  paper  proceed  to 
make  a  closer  inquiry  into  the  value  of  </>.  We  shall  keep 
j8^  in  our  expressions  and  neglect  /3^,  /3*,  &c.  We  shall 
then  find  that  P  U  differs  slightly  from  Q  U.  But  our 
statement  just  made  to  professional  bicyclists  and  pro- 
bably now  for  the  first  time  published  or  discovered,  re- 
mains unaffected  and  true  qualitatively.  The  statement  is 
that  the  handle  sensibility  increases  as  6  decreases. 

ERRATA. 

In  paper  6  page  353.  The  figures  5  and  7  have  their 
numbers  interchanged. 

In  paper  5  page  332  paragraph  6  for  the  words  "  as  one 
rigid  body  "  substitute  "  without  rotation." 

In  the  (true)  figure  7  the  point  I  is  printed  L. 


NOTES  FROM  HOME. 


(From  our  own  Correspondent. ) 

The  Bnilder  of  last  week  will  be  of  interest  to  your 
readers.  It  contains  well  executed  illustrations  of  the  Great 
Indian  Peninsula  Railway  Terminal  Buildings  in  Bombay. 
These  drawings  consist  of  the  south-west  carriage  porch  the 
central  feature  of  the  Buildings  ;  ]the  west  elevation  ;  the 
principal  dome  and  a  view  of  the  entrance  under  the  princi- 
pal carriage  porch,  besides  a  general  plan  of  the  whole.  The 
description  of  the  Building  and  the  materials  employed  were 
given  by  the  same  Journal  in  its  issue  of  23rd  October  1886.* 

The  la-t  issue  of  the  Graphic  contains  in  a  supplement 
an  illustrated  account  of  the  History  of  the  Railways  of 
England,  a  specially  interesting  feature  of  which  is  the  series 
of  sketches  of  steam  road  carriages.  As  affording  a  striking 
contrast  to  the  uncouth  carriages  of  the  Liverpnol  and  Man- 
chester Company  of  1837  the  supplement  concludes  with  an 
artistic  sketch  of  the  interior  of  the  Great  Western  Railway 
Company's  Royal  Saloon,  a  perfect  specimen  of  taste  and 
comfort.  The  supplement  is  in  short  a  thoroughly  interest- 
ing one,  not  only  for  Railway  men,  but  for  all  classes  of  the 
public. 

Whilst  the  Metropolitan  Railway  has  extended  its  system 
to  Harrow  Richmansworth  and  in  other  directions,  the  Dis- 
trict Company  are  making  an  important  extention  of  their 
line  from  Putney  to  Wimbledon,  thus  practicul  y  invading; 
the  South-Western  Railway  territory.  By  this  connection 
passengers  on  the  South-Western  system  will  undoubtedly  be 
much  benefited,  for  instead  of  being  compelled  as  at  present  to 
take  cab  or  omnibus  on  their  arrival  at  Waterloo  will  have 
access  through  the  Metropolitan  circle  to  all  parts  of  the  city. 

This  line  has  involved  the  construction  of  a  bridge  over  the 
Thames  at  Putney  and  in  the  construction  of  this  bridse  the 
latest  improvements  hnve  been  adopted.  Thus  instead  of  the 
heavy  timber  work  between  the  cross  girders  on  which  the 
road  way  was  in  past  days  generally  carried,  the  bridge  is 
floored  with  undulating  iron  plates,  which  besides  supplying 
a  good  surface  for  the  roadway  helps  to  knit  the  whole 
structure  together.     The  bridge  consists   of  eight  spans,    five 


*  Our  Correspondent  evidently   forgets   that   like  illustrations   and 
descriptive  matter  have  already  appeared  in  this  Journal. — Ed.,  /.  E. 


of  which  are  across  the  river  of  153  feet  each  and  three  of 
100  feet.  Work  on  about  three-quarters  of  the  bridge  is 
now  practically  completed  and  the  remaining  portion  will  it 
is  expected  be  finished  by  the  end  of  the  year  or  early  in 
1889,  when  the  whole  line  will  be  ready  for  traffic.  The  line 
which  is  only  about  5  miles  in  length  has  involved  some  heavy 
and  interesting  work  which  is  being  carried  on  in  Messrs. 
Lucas  and  Aird's  well  known  substantial  manner. 

I  have  received  a  prospectus  of  the  Junior  Engineerins; 
Society,  whose  opening  meeting  of  the  session  was  held  on  th« 
12th  instant,  when  Professor  Unwin  delivered  an  address  on 
Illustrations  of  the  use  of  Theory  in  the  work  of  the  Engineer, 
Papers  on  various  subjects  of  technical  interest  are  appointed  to 
be  read  attheseven  meetings  of  the  session.  Well-known  names 
appear  on  the  list  of  Council  and  the  objects  of  the  Society 
are  such  as  to  insure  its  being  undoubtedly  a  boon  to  the 
junior  members  of  the  profession  from  whom  I  understand 
it  is  recei\  ing  a  very  rapidly  extending  support. 

The  Institution  of  Mechanical  Engineers  notify  that  their 
next  meeting  is  to  be  held  on  the  25th  instant,  when  the  dis- 
cussion on  Mr.  Towne's  paper  on  the  Description  of  Emery's 
Testing  Machine  and  the  Honourable  C.  Parsons  paper  on  a 
Description  of  the  Compound  Steam  Turbine  and  Turbo  Electric 
Generator  will  be  continued.  Papers  are  also  to  be  read  on 
a  Description  of  the  Rathniines  and  Rathuar  Township 
Waterworks  and  a  supplemental  paper  on  the  use  of  Petrole 
um  Refuse  as  Fuel  in  Locomotive  Engines. 

The  preliminary  survey  in  connection  with  the  scheme  for 
the  construction  of  a  canal  from  Sheffield  to  Goole  is  practi- 
cally completed  and  the  report  of  the  Engineers  may  be 
shortly  expected.  The  chief  promoters  of  the  scheme  with 
their  Engineer  have  been  lately  visiting  the  various  canal 
systems  of  the  country  and  of  the  Midlands  especially,  care- 
fully inspecting  the  shipping  accommodation  and  the  various 
appliances  for  the  prompt  shipment  of  coal.  There  seems 
to  be  a  general  agreement  as  to  the  practicability  of  the  pro- 
ject and  it  appears  also  that  a  substantial  amount  is  in  hand 
to  cover  preliminary  expenses. 

An  arbitration  is  now  being  held  in  Chester  over  a  dispute 
between  the  Manchester  Ship  Canal  and  the  Shropshire 
Union  Companies  concerning  the  price  of  a  piece  of  land  of 
45  acres  running  from  Ellesmere  Port  to  Pool  Hall  Rock, 
Eastham.  It  was  purchased  by  the  latter  Company  in  1870 
for  £12,000  and  it  is  contended  that  one  of  its  elements  of 
value  was  its  frontage  to  the  River  Mersey.  The  Ship  Canal 
Company  made  an  offer  of  between  £6,000  and  £7.000  as 
compensation,  but  this  sum  was  refused.  Judging  from  the 
formidable  array  of  Counsel  and  of  witnesses  wliose  services 
are  called  in,  there  seems  to  be  cause  to  think  that  some 
simpler  course  might  have  been  adverted  to  for  the  benefit  of 
both  sides  of  the  di.spute. 

One  of  the  evidences  of  the  revival  of  trade  in  this  country, 
which  it  is  always  pleasant  to  note,  is  the  fact  that  for  the 
quarter  ending  30th  September  last,  there  were  400  steam 
and  sailing  vessels  of  698,995  tons  under  construction  in  the 
United  Kingdom  at  the  close  of  the  quarter  as  compared 
with  249  of  394,340  gross  tonnage  at  the  close  of  the 
correspondini,'  quarter  of  the  previous  year. 


^Iic  €a0cttci 


PUBLIC  WORKS  DEPARTMENT, 
Punjab,  November  1,  1888. 

Mr.  F.  W.  K.  Yeoman,  Assistant  Engineer,  2nd  grade,  Umballa 
Provincial  division,  passed,  iMi  the  1st  October  1888,  the  Lower 
Standard    Examination     in    Hindustani. 

Mr.  E  E.  Oliver,  Under-Secretary  to  Government,  Punjab, 
Pulilic  Works  Department,  is  appointed  to  officiate  as  Superin- 
tendent of  Works  from  the  31si.  October  1888  and  posted  to  the 
2nd  Circle,  vice  Mr.  J.  W.  Wright,  proceeded  on  privilege    leave. 

Mr  T.  E.  Ivens,  Executive  Engineer,  1st  grade,  is  apjwinted  to 
officiate  as  Superintendent  of  Works  and  posted  to  the  3rd  Circle 
of  Snpeiintendence  with  effect  from  the  afternoon  of  the  31st 
October  1888,  vice  Lieutenant-Colonel  E.  Harvey,  r.b,,  on  deputa- 
tion. 

M  r.  J.  E.  Hilton,  Executive  Engineer,  of  the  Lahore  Provincial 
Division,  is  appointed  to  officiate  as  Under-Secretary  to  Govern- 
ment, Punjab,  Public  Works  Department,  with  effect  from  the 
forenoon  of  29th  October    1888,    rice    Mr.   E.  E    Oliver. 

Mr.  T.  E.  Ivens,  Executive  Engineer,  1st  grade,  on  being  re- 
lieved of  the  charge  of    the    3rd    Circle    of    Superintendence    by 
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lieuUuant  Colonel  E.  Harvey,    R.B.,    was    attached    to  the  office 
irfSecreUrvto    Government,   Punjab,  Public  Worka  Department,! 
fiom  the  15th  to  the  .31st  Octobei    1888,  both  dates    inclusive. 
Irrigation  Branch. 

Colonel  E.  C.  Oarstiii,  Executive  Engineer,  1st  grade,  returned 
from  the  one  month's  privilege  leave,  ffianted  in  Iirigation 
Branch  Memorandum  dateil  llth  August  1888,  on  the  forenoon  of 
the  2nd  (Xtober  IS.'WS  a'lJ  took  over  charge  of  the  Patiala  I>i vi- 
rion and  the  Canal  Agency  Office,  Sirhind  Canal,  from  Mr.  E.  S. 
Bellasis  Executive  Engineer,  on  the  forenoon  of  the  siime  date. 

With  reference  to  Irrigation  Br:uich  Meniorandum,  dated  1st 
CVtober  1888,  Mr.  E.  A.  Sibold,  Executive  Engineer,  1st  grade, 
returned  from  one  month's  privilege  leave  on  the  forenoon  of  the 
8tJi  October  1888,  and  took  over  executive  charge  of  the  Lower 
Sutlej  and  Chenab  Division,  Inundation  Canals,  from  Mr.  P.  S. 
McOowan,  Executive  Engineer,  on  the  forenoon  of  the  same  date. 

Mr.  F.  W.  Came,  Assistant  Engineer,  ^nd  grade,  attached  to  the 
Ludhiana  Division,  Sirhind  Canal,  passed  the  Colloquial  Examina- 
tion in  nindustani,  on  the  5th  October  1888. 

With  reference  to  Irrigation  Branch  Memorandum,  dated  7th 
Julv  1888,  and  Notification,  date.!  23rd  July  1888,  Mr.  J.  Benton, 
Executive  Engineer,  2nd  grade,  returned  from  three  months' 
privilege  leave  on  the  afternoon  of  the  3rd  October  1888,  and  took 
i>»er  executive  charge  of  the  Ludhi^uia  Division,  Sirhind  Canal, 
from  Mr.  S.  Preston,  Executive  Engineer,  on  the  afternoon  of 
the  5th  idem. 

Mr  E.  S.  Bellasis,  Executive  Engineer,  3rd  grade,  from  tlie 
Patiala  Division,  Sirhind  ,Canal  which  he  left  on  the  afternoon  of 
the  2nd  October  1838,  to  the  1st  Division,  Bari  Doab  Canal,  which 
he  joined  on  the  afternoon  of  the  7th  idem. 

With  reference  to  Irrigation  Branch  Notification,  dated  6th 
October  1888,  Major  J.  F.  J.  Miller,  Executive  Engineer,  1st  grade, 
returned  from  one  month's  privilege  leave  on  the  afternoon  of  the 
9th  Octolier  1888,  and  took  over  executive  charge  of  the  1st  Divi- 
sion, Bari  Doab  Canal,  from  Mr.  J.  J.  Mullaly,  Executive  Engineer, 
on  the  fornoon  of  the  lOtli  idem. 

November  8,  1888. 

His  Honor  the  Lieutenant-Governor  is  pleased  to  .sanction  the 
following  temporary  promotions  and  reversion,  in  the  amalgamated 
Engineer  Kstal'lishnient  of  the  General  and  Irrigation  Branches 
of  the  Public  Work.s  Department,  Pnnjab,  with  effect  from  the 
date.8  8|)ecifie<l  against  the  officer's  name  : — 

Mr.  J.  G.  Davis,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Ens;ineer,  4th  grade,  temporary  rank,  vice  Mr.  Day,  pro- 
cee<led  on  furlough,  with  effect  from  7tli  May  1888. 

Mr.  J.  (t.  Davis,  from  Exeentive  Engineer,  4th  grade,  tempo- 
rary rank,  to  .Assistant  Engineer,  1st  grade,  on  Mr.  Bayley's  re- 
turn from  furlougli,  with  effect  from  iZrA  May  1888. 

Mr  J.  G.  Davis,  from  Assistant  Eniiineer,  1st  urade,  to  Exe- 
cutive Engineer,  4th  grade,  temporaay  lank,  vice  Mr.  Fraser,  pro- 
ceeded on  furlough,  with  effect  from  16th  .Tune  1888. 

Mr.  J.  G.  Davis,   from    Executive  Engineer,  4th  grade,  tempo- 
rary rank,  to  Assistant  Engineer,  1st  grade,  on   Mr.  Ivens    return 
from  furlough,  with  effect  from  10th  August  1888. 
Irrigation  Branch, 

With  reference  to  Irrigation  Branch  Notification,  dated  6th 
August  1888,  Mr.  IL  W.  V.  Colebrook,  Executive  Engineer, 
2nd  yrade,  returned  from  three  months'  privilege  leave  on  the  fore- 
norm  of  the  16th  October  1888,  and  took  over  executive  charge  of 
the  Ferozepore  Division,  Sirhii  d  Canal,  from  Mr.  H.  V.  S  Baker, 
Executive  Engineer,  on  the  forenoon  of  the  same  date. 

With  reference  to  Punjab  Government  Irrigation  Branch 
Not  fication,  dated  SOdi  May  1887,  Mr.  T.  J.  P.'  .Teffery,  Exe- 
cutive Engineer,  Ist  grade,  landed  at  Bombay  on  return  from  the 
13  months  furlough,  therein  granted,  on  the  24th  September  1888, 
ami  is  posted  to  the  Chenab  Canal  Division,  which  he  joiiii-d  on 
the  afternoon  of  the  29th  September  1888,  Mr.  Jeffeiy  took 
over  executive  charge  of  the  Chenab  Canal  Division  from  Mr. 
•J.  .1  Hatten,  Executive  Engineer,  on  the  afternoon  of  the  3rd 
October  1888.     • 

Mr.  J.  J.  Hatten,  Executive  Engineer,  3rd  grade,  from  the 
Chenab  Canal  Division,  which  he  left  on  the  afternoon  of  tlie  3rd 
October    1888,    to    the    Western    Jumna  Canal   (Jircle,  which  he 

C' led  on  the  afternnon  of  the  6th  October  1888.'  Mr.  Hatten 
been  posted  to  the  office  of  Superintendent  of  Works,  Western 
.Tumiia  Canal,  on  special  duty. 

Mr  R  A.  Molloy,  Executive  Engineer,  2n(l  grade,  took  over 
exec-utiv'  charte  of  the  Dera  Ghazi  Khan  Division,  Indus  (Canals, 
fiom  Mr.  R.  D.  Bayley,  Executive  Engineer,  on  the  afternoon 
of  the  llth  Octolier  1888. 

Mr.  R  I>  Bayley,  Executive  Engineer,  Ist  grade,  from  the 
Dera  Ghazi  Khan  Division,  Indus  Canals,  to  the  office  of  Super- 
intending Kngineer,  Derajat  Circle,  of  wiiichhe  took  over  charge 
from  Mr.  H  Garbett,  Snjjei  intending  Engineer,  on  the  afternoon 
of  the  llth  Octoljer  1888,  on  the  (xxasion  of  the  latter  officer 
procee<ling  on  23  days'  privilege  leave  granted  in  Irrigation 
Branch  Memo,  date<l  l.'ith  October  1888. 

Mr  .1.  J.  Mullaly,  Executive  Engineer,  2nd  grade,  from  the 
iRt  r>iviKion,  Bari  Doab  Canal,  which  he  left  on  the  forenoon  of 
the  llth  October  1888,  to  the  2nd  Division,  Bari  Doab  Canal, 
which  he  joined  on  the  afternoon  of  the  same  day. 


Burma,  November  3,  1888. 

Mr.  H.  F.  White,  m.i.c.e..  Superintending  Engineer,  1st  Circle, 
IS  granted  privilege  leave  from  the  27th  instant  to  the  22nd 
November  1888,  both  days  inclusive  This  cancels  Public  Work* 
Department  Notiti  cation,  dated   the  5th  September  1888. 

With  reference  to  Notification  dated  the  27th  October  1888, 
granting  26  days'  privilege  leave  to  Mr.  H.  F.  White,  m  i.c.k.. 
Superintending  Engineer,  1st  Circle,  it  is  hereby  notified  that  the 
work  of  the  Superintending  Engineer,  1st  Circle,  will  be  under- 
taken by  the  Cluef  Eni:ineer  during  the  absence  of  the  Superin- 
tending Engineer  on  leave. 

With  reference  to  Gazette  of  India,  Public  Works  Department, 
Notification,  dated  the  20th  September  1888,  LieuteiiiNnt  J.  E- 
Capper,  r.e..  Assistant  Engineer,  1st  grade,  reported  his  arrival 
at  fiangoon  on  the  forenoon  of  the  29th  October  1888.  Lieu- 
tenant Capper  is  posted  to  the  3rd  Circle  of  superintendence  for 
employment  as  Personal  Assistant  to  the  Superintending  En- 
gineer. 

Mr.    P.   E.   Raven,   Assistant   Engineer,    1st    grade,   Rangoon 
Division,  availed  himself   of   the    language   leave   granted  him  in 
Burma   Gaeette  Notification,  dated  the   29th   August  1888,  on    th»  ■ 
forenoon  of  the  2nd  October  1888. 

Burma  State  Railway.  \ 

Mr.  G.  P,  Berrill,  Sub-Engineer,  l.st  grade,  and  Honoraiy 
Assistant  Engineer,  is  placed  in  charge  of  the  4th  divisioa, 
Toungoo-Maiidalay  Extension,  Burma  State  Railway,  during  the 
absence  on  privilege  leave  of  Mx\  W.  Wiseman,  Executive  En- 
gineer, or  until  further  orders. 

Madras,  November  6, 1888. 

The  following  posting  is  ordered  : — 

Colonel  W.  G.  Burton,  R.E.,  Superintending  Engineer,  3rd  class, 
sub.  pro  tern.,  to  the  charge  of  the  5th  Circle. 

Bombay,  November  8, 1888. 

The  Governor  in  Council  is  pleased  to  make  the  following 
appointments  : — 

Mr.  W.  S.  Howard,  M.  Inst.  C.  E.,  Chief  Engineer,  1st  class, 
teiuporaiy  rank,  to  act  as  Chief  Engineer,  Southern  Division. 

Lieutenant-Colonel  .1.  D.  Cruickshank,  R.K ,  on  being  relieved 
by  Mr  Howard,  to  be  Executive  Engineer,  Belgaum  and 
Kolhapur. 

Mr.  E.  Piidiey,  on  being  relieved  by  Colonel  Cruickshank,  to  be 
Executive  Engineer,  Ratnagiri  and  Kolaba. 

Mr.  W.  C.  Hughes,  M.  Inst.  C.  E.,  to  act  as  Secretary  to 
Government,  Public  Works  Department. 

N.-W.  Provinces  and  Oudh,  November  10, 1888. 

Irrigation  Branch. 

His  Honor  tlie  Lieutenant-Governor,  North-Western  Provinces, 
and  Chief  Commissioner,  Oudh,  is  pleased  to  order  the  following 
reversion  and  promotion,  witli  eff"ect  from  the  dates  specified  :  — 

Mr.  H.  J.  Strickland,  from  Executive  Engineer,  4th  grade,  tem- 
porary rank,  to  Assistant  Engineer,  1st  grade,  consequent  on 
the  return  nf  Mr.  NicoUs  from  furlough,  with  effect  from  20th 
October  1888. 

Mr  J.  R.  C.   Nicolls,  from   Assistant   Engineer,   Ist   grade,   to  . 
Executive  Engineer,  4tli  grade,  tempotary   rank,  vice  Mr.   Strick- 
land, reverted,  with  effect  from  20th  Octolier  1888. 

Willi  reference  to  Notification,  dated  27tli  October  1888,  trans- 
ferring him  to  the  3id  Circle,  Mr.  H.  M.  .T.  Bacon,  Assistant 
Engineer,  1st  grade,  is  posted  to  the  Betwa  Canal. 

India,  November  10,  1888. 

Mr  J.  E.  Dallas,  Execuiive  Engineer,  .3rd  grade,  sub.  pro  tern., 
State  Railways,  is  attached  to  the  Office  of  the  Secretary  to  the 
Government  of  India,  Public  Woiks  Depai tment. 

Lieutenant-Colonel  E.  Harve}',  R.E.,  Executive  Engineer,  1st 
grade,  Punjab,  is  ajjpointed  to  officiate  as  a  Superintending 
Engineer,  during  the  absence  of  Mr.  .J.  W^.  Wright,  on  privilege 
leave,  or  until  further  orders. 

Mr.  E.  E.  Oliver,  Executive  Engineer,  1st  grade,  Punjab,  is 
appointed  to  officiate  as  a  Superintending  Enginee',  during  the 
absence  of  Lieutenant-Colonel  Harvey,  R  E.,  on  special  duty,  or 
until  further  orders. 

Rai  Pretmath  Ghose  Sahib,  Executive  Engineer,  4th  grade, 
temporary  rank,  North-Western  Provinces  and  Oudh,  temporarily 
employed  on  Stat^  Railways,  is  permanently  transferred  to  State 
Railways  and  will  remain  posted  to  the  North-Western  Railway. 

The  services  of  Lieutenant-Colonel  C.  E.  Shepherd,  Executive 
Engineer,  1st  grade,  State  Railways,  are,  on  leturii  from  furlough, 
placed  at  the  disposal  of  the  Bombay  Government  for  employ- 
ment on  Railway  Surveys. 

Bengral,  November  14, 1888. 

Notification,  dated  6th  November  1888,  regarding  the  posting 
of  Mr.  Mackinnon  to  the  Tirhoot  State  I^ilway,  is  cancelled. 


November  17,  '88.] 
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ADVERTISE  iVTE  NTS. 


P.  P.  W.  India. 

IMPORTANT  NOTICE. 

All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties- 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Cen- 
tral Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  Grind- 
lay,  G-room  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Civil  Engineers'  Association. 

P.  W.  D.,  BENGAL. 

AKRA    BRICK   FACTORY  DIVISION. 


WANTED  twenty  2nd  hand  low-sided  trucks, 
5  6   gauge. 

Refer  to   Superintendent,  Akra   Brick  Field^ 
quoting  price. 

S.  C.  GHOSE,  Rai  Bahadoor, 

SUPERINTENDBNT, 

Ah'a  Brick  Factory  Division 

PUBLIC  WORKS  DEPARTMENT. 

REGISTRY  OFFICE  for  Men  of  all  grades 
out  of  employ  is  kept  up  by  the — 

PRINCIPAL, 

THOMASON   COLLEGE, 

(170)  EOORKEK. 

BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarryme 
Mirzapur,  can  supply — 

Flagging        . .  . .  . .  .  -     Roofing. 

Pillar  Bases  . .  . .  . .  . .     Coping. 

And  all  descriptions  of  Cut-Stonc.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,   MARSHALL  &  CO., 


MADRAS  MUNICIPALITY. 


PUBLIC  WORKS  DEPARTMENT. 


(■58) 


4,  Clive  Ghat  Street,  Calcutta. 
Dep3t— Sulkea,  Calcutta. 


Tenders  for  the  supply  of  one  20  H.-P.  Station- 
ary Engine  horizontal,  and  one  15"  Centrifugal 
Pump,  will  be  received  in  this  office  up  to  12 
noon  on  the  17th  proximo,  when  they  will  be 
opened  by  the  President. 

2.  Each  tender  must  be  addressed  to  the 
President,  and  be  accompanied  by  a  deposit  of 
Rs.  ]  00  in  Currency  Notes,  and  be  sealed  and 
superscribed  "  Tenders  for  supplying  20  H  -P. 
Stationary  Engine  and  15"  Centrifugal  Pump." 

3.  Every  tender  not  accompanied  by  such 
deposit  will  be  rejected. 

4.  No  tender  will  on  any  account  be  received 
after  the  hour  fixed  for  opening  the  tenders. 

5.  The  President  does  not  bind  himself  to 
accept  the  lowest,  or  any  tender,  and  may  reject 
any  tender,  without  assigning  any  reason  for  so 
doing. 

6.  The  successful  tenderer  will  be  required 
within  15  days,  from  the  date  on  which  the  ac- 
ceptance of  the  tender  shall  have  been  notified 
to  him,  to  deposit  in  this  office,  in  cash,  or 
Government  paper,  10  per  cent,  of  the  value 
tendered  for,  as  security  for  the  fulfilment  of  his 
contract. 

7.  The  deposit  of  all  other  tenderers  will  be 
returned,  as  soon  after  the  final  disposal  of  all 
tenders  as  practicable. 

8.  Should  the  successful  tenderer  fail  to  fur- 
nish such  security  for  the  due  fulfilment  of  his 
contract  as  aforesaid,  within  the  time  specified 
for  that  purpose,  he  shall  forfeit  his  deposit  of 
Rs.  100  to  the  Municipality,  and  the  tender  will 
in  such  case,  be  considered  as  having  been  reject- 
ed, or  abandoned,  and  the  President  will  there- 
upon at  such  time  or  times  in  such  manner  and 
on  such  terms,  as  he  may  think  fit,  arrange  for 
the  supply  of  the  required  plant,  by  any  other 
person  or  persons,  and  the  defaulter  shall  be  held 
liable,  irrespective  of  such  forfeicure  aforesaid, 
for  all  damages,  loss,  costs,  charges  and  expenses 
arising  from,  or  by  reason  of  such  failure,  and 
arrangements. 

9.  A  specification  of  the  plant  to  be  sup- 
plied, and  the  terms  and  conditions  on  which  it  is 
to  be  sup  plied  can  be  obtained  at  this  office. 

C.  A.  SMITH, 

Acting   Vice-President, 

Madras  ;  "I 

mh  November  1888.  J 
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[Ndvetilber  17,  '88.: 


WANTED. 

ENGAGEMENT  as  Draftsman  and  General  Assistant  in 
ii     an   Architect's    or   Engineer's   Office.     Excellent  testi- 


aaonials. 


(197) 


Address — A.  B. — 

c/o     Editor, 
Indian  Engiiieering. 


WANTED   IMMEDIATELY. 

A  COMPETENT  TELEPHONE  IN- 
SPECTOR for  H.  H.  the  Nizam's  Tele- 
phone Department.  Salary  H.S.Rs.  ISOandRs.  30 
Horse  Allowance.  Applicant  should  state  age, 
nationality,  whether  Married  or  Single,  and  fur- 
nish copies  of  Testimonials  addressed  to 
D.  GAUNTLETT, 
Officiating  Chief  Engineer  and  Secty. 

to  Government,  P.  W.  Dept. 
Htderabad,  Deccan, 
October  19,  1888 


•} 


A  MOST  VALUABLE  WORK 


Engineers,  Contractors  and  Builders  of  Highway  Bridges. 
THE  DESIGNING 

OF   ORDINARY 


THOMSON  &  MYLNE'S 

PATENT  STJ&AEOAITE    MILLS. 

For  particulars  of  Deuots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.    RAILWAY; 
or  6,  Commercial  Buildings,  Calcutta. 


lUufitrated  by  Numerous  Engravings  and  7  Folding  Plates.  Showing  Bridgei 
*"  Actually  Constrncted,  and   Giving  their  Dimensions ; 

also  containing  42  Tables. 

f  By  J.  A  L.   WADDELI,  C.E„  B.A.Sc,  Ma.  E. 

^  *' I  congratulate  yoii  on  the  book.  It  is  just  what  the  student  needs,  and  the  onl^ 
l»ook  which  covers  the  ground  of  practical  designing  at  all  adequately.  It  covers  it 
.^dmirably,  too.  I  never  looked  over  a  work  with  more  genuine  satisfaction.  It  will  be 
»s  useful  in  the  office  as  in  the  class-room."— A.  J.  Du  Bois,  Ptv/.  of  Engineering .^ 
Sheffield  Hcientijic  School,  Vale  College. 

**  Not  only  are  the  exact  sizes  of  hip  verticals,  joists,  floor  beams,  beam  hangers, 
lateral  rods  and  struts,  lattice  bars,  stay  plates,  etc.,  given  for  all  practical  cases,  but 
also  the  most  economic  dimensions  of  panels  and  trusses.  The  whole  subject  has  been 
very  carefully  worked  out,  and  is  presented  in  a  manner  which  leaves  nothing  to  be 
desired." — Mechanic. 

"  The  book  will  be  found  of  the  greatest  value  to  County  Commissioners  and  a" 
others  who  have  to  make  contracts  with  builders  of  Iron  Highway  Bridges,  as  it  give^ 
complete  and  easily  comprehended  data  for  making  estimates  of  cost  and  for  determin- 
ing whether  designs  or  completed  structures  will  endure  the  strains  to  which  they  will 
be  subjected."— ./CatVif ay  Age. 

''  His  book  is  probably  the  moFt  valuable  contribution  to  the  literature  of  Iron  Bridge' 
building  which  has  yet  appeared."— ^m^rtcan  Engineer. 

"  The  whole  book  is  replete  with  the  most  valuable  information,  systematically  ar- 
ranged and  well  digested.  As  a  work  of  instruction  reference,  and  authority,  it  will,  I 
have  no  doubt,  be  thoroughly  appreciated  in  Canada." — W.m.  B.  Mackenzie,  Asst. 
Engr.,  I,  C.  Ry.,  Moncton,  N.  H. 

"  This  is  a  work  of  a  class  practically  unknown  in  our  own  country,  but  which  Eng- 
lish Engineeis  would  do  well  to  imitate.  Within  the  limits  which  the  author  has  set  for 
'himself  in  the  present  work,  his  treatment  of  the  sultject  may  t-e  regarded  as  not  merely 
satisfactory,  but  e^haustive." — London  Engineering. 


(103) 


GRSAT  WE^STSRN  HOTSL, 


[29] 


BOMBAY 


MACHINERY 

CYLINHER 

ENGINE 


OIL 


SPINDLE 

HATCHING 

LUBRICATING 


Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates 
(134)  KER    DODS    &    Co.,  81,   Clive  Street. 


ROOMS    WITH    BOARD, 

BY  DJy  OR  MONTH. 
3VIR8.  OCS^rX^ IT-IE, 

4G     W  EL  LESLEY     STREET, 

CORNER  OF  PARK  STREET, 

CALCUTTA. 


Svo.    Cloth.    $^'00. 

JOHN    WILEY    &    SONS,  15,   Astor    Place,    New  York, 
Publishers  of  Scientific  and  Industrial  Works. 

',♦    IViini  mailed  and  ficf  aid  on  the  receipt  of  the  frice.     OUR  NEiV  CATA- 
LOGUE of  So  }'afes  and  Descriptive  Circulars  free  by  mail. 


HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE  &  CO., 


(193) 


40,  STI«,.A.3VX>. 


A    GREAT    WANT   SUPPLIED 


NOW  READY. 

^  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

Scantlings,  EoUed  Iron  Beams,  Watsr  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  E    HILTON,  MEM.  INST.  C.E. 

A  handy  book  with  Litho-diagrama  for  estimating  and  designing  rapidly. 

Cloth  bound  priee  Re.  t.8 

ALL  PUBLISHING  BIGHTS  RESERVED. 

To  br  obtained  of— 

W.  BALL  &  Oo.,  Govt.  Printers  and  Publishers, 

NOTICE. 

SEALED  TENDERS  will  be  received  by  the  Municipal 
Commissioner  for  the  City  of  Bombay,  up  to  2  p.m.  on 
Monday,  the  17th  day  of  December  1888,  for  the  supply  of 
Fittings  and  Service  Pipes  required  for  Water  Works  purposes. 

2.  Form  of  Contract,  Specification,  ifec,  and  all  information 
can  be  obtained  on  application  to  the  Undersigned,  on  payment 
of  Rs.  .').  ■ 

3.  Tenders  should  be  accompanied  by  a  Deposit  of 
Rs.  ."ijOOO,  to  be  paid  to  the  Chief  Accountant  in  Cash,  and 
to  be  forfeited  in  case  of  refusal  to  sign  the  Contract. 

4.  The  Municipal  Commissioner  does  not  bind  himself  to 
accept  the  lowest  or  any  Tender. 

By  Order  of  the  Municipal  Commissioner, 
S.  TOMLINSON,  C.E., 

Deputy  Executive  Engineer, 

In  Charge  Water  Works. 
Bombay  ;  Executive  Engineer's  Office,  j 
October  17,  1888.  f 


*IM) 


Ueaintered'14th  October  7S7S. 


CYLINDER  OIL. 

TTTaitTEE,  M0KKI501T  8c  Co.,  Calcutta, 

HoU  Agtnti  for  Bengal. 


W  AN  m . 

A  SITUATION  as  P.  W.  Inspector  on  construction  or  on  an  open  line 
of  Railway.  The  undersigned  has  liad  considerable  experience 
in  bridge  and  construction  work  ;  he  has  been  on  an  open  line  for 
the  past  six  years  ;  his  services  are  now  being  dispensed  with  owing 
to  a  reduction  in  the  department. 

Apply  to — 
J.  T.  ROBINSON, 

P.  W.  Insi'kctok, 

Karcuana, 
(N.  W.  P.)  B.  1.  XaUma- 


JS'ovember  17,  '88.] 
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RANSOMES.  SIMU  JEFFERIES,Ld. 


5 
IPSWICH  &  LONDON 


ENGINES  and  BOILERS -PoptaWe,  Vertical,  Semi-Fixed  and  Stationary. 


Mining*  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 


flCTAVIIS  STIEI  k  Co.,  Afents,  Calentta, 


(155) 


ENGINES  &  MACHINES  IN  STOCK. 


T.  E.  THOMSON  &  CO,  LD,    9,  Esplanade  Eow,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 


(36) 


Rolled  Iron  Joists  and  Girders. 


3' 


STONEYS  PATDTT ' 
SILENT  6ELF0ILINC  PUNKAH  WHEEL 


These  wheels  ure  Noixbtess  and  Bi^tf-lnhrir-atinsr.  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  them  are  easily  fixed  in  anv  position,  ai.swer  equally  well  as 
Vertical  or  Horuontal  wheels,  and  run  perfectly  for  years  without  attention 


Calcutta  PlumMng  &  Gas  Fitting  Establishment. 


<>54) 


SolA  Agents  for  Madras  :— 

SPBNOBR  et  Co  ,  Mount  Road,  Madras 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 
Mechanical  Engineer , 
Pkofbistob, 


(108) 


400  INDIAN  ENGINEERING.  [November  17,  '88, 

BURRAKUR    IRON    WORKS, 

Cast-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angus    Smith't   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  ...  .  ■  ...  ...     Rs.   4-4  per  cwt. 

-Cast-iron  Flanjje  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of  water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution      ...  ...      „     5-12     „ 

Oast-iron  Bends,    Tees    and    Cross    Pieces    for    Pipings  of    ordinary     dimensions  coated     with 

Dr.  Angus  Smith's  solution  from  ...  ...  ...  ...  ...       „     7-0      „    upw^iiU. 

Cast-iron  Fire-bars,  Floor-plates,  P.ain  Columns,  Jrc,  from  ...  ...  ...  ...        „     5-0      „  „ 

Oast-iron  Railway  Chairs  and  Railway  Sleepers  from  ...  ...  ...  ...        „     3-8      ,, 

Cast-iron    Ornamental    Columns,    railin>;s,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

ic,  in  great  variety  ...  ...  ...  ...  ...  ...  At  cheapest  mrns. 

Oast-iron     Rammers,    Roud    Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water   Pipes, 

Axle-boxes,    parts  of  machinery   and    other  castings  of  any  description  ...  ...  At  choapest  rates. 


Waferlifts  ...  from  Rs.  S.'i-O  each,  and  upwards. 

Ploughs  ...  Rs.     4-0  each. 


Foundry  Pie  Iron  No.   1  ...       „     45-0  per  ton. 

Ditto         No.  2  ...      „     42-8 

Ditto         No.  3  ...      „     40-0 


Bemarks. — Special  qootations  fi  r  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  ftpplicixtion. 

Orders  to  be  addressed  to  the  Scperistendest  from  whom  any  further  particulars  can  be  ascertiiined.  (181) 

THE  INDIA  RUBBER,  (JUTTA  PEHCHA,  &  TELEGRAPH  WORKS  Co.,  Ld., 

ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS, 

MANUFACTURERS  OP 

iDTSAHOb     L.\MPr<,    CARBONS,     LEADS,    SWITCHES,    VOLT    A.\D    AMPERE    METERS.    LEAD  COVERED    LEADS    FOR    UNDEUGROUXD    WOUK 

SUBMARINE    TELEGRAPH    CABLES    AND    WIRES. 

SATTSEIES,    INiTRTTMElTTS,    AND    TELEGRAPH    CONSTRUCTION    STORES,    TORPEDO    APPARATTJi. 
PATE.NT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


EsHmiiteH  given  for  all  kiitfls  of  Electric  Light  Work. 

"WOESS  :— SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUT'l'A.    BUANr-FT: 12,    OOVF.RN  M  1^:N  T    PLA.CE,     KA.ST. 

G0D0WNS:-DACRE'3  LANE. 

(16S)  TeJegrnithic  Address— "  SI LVEHG KAY,"    CALCUTTA. 


COMMERCIAL     UNION     ASSURANCE     CO.,     LD. 

Extracts  from  the  Ttventy-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE   ItEPARTMKNT. 

Premiams  after  deducting 
Re.insurances  ...     £769,265    0    0 

InterMt  ...  ••■    £  19,612    0    0 

after  deductiug  Re- 
buurances  ..  ...    £443,587    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Re-insurances,     £  79,229    0    0 


MARINE   »EI»ART,1IENT. 

Premiums  after  deducting 

Re-insurances  ...     £175.118    0    0 

Interest  ...     £    8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  .     £138,365    0    (» 

Interest  not  belonging  to 
al)ove,  but  included  in 
Profit  and  Loss  ..     £18,545    0    0 


The  Life  Fund  was  increased  durin?  the  year  hy  ^65,618  and  now  amounts  to  oSl.O^O.OSi. 

The  Life  KuikIs  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  nhare  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,0(X))  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  >f  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  abnohite  tecurili/  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  3l8t  December  1887  stood  at  £2,613,059. 

^39)  C.    H.  OG BOURNE,   Manager  and  Underwriter. 

PURE   HYDRAULIC  LIME. 

r«.i:E:      FX2,01ME     .A.lDXJIL.TEI?..iflLTI03V. 

Wumerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections:— 
J.    If.   Apjoiin,   Es(i.,   Supfrint(Midins   Engineer,    Kidderpore  Dock   Works,    says  : — 

"  Mr.  McKcnnie'a  te»t  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only    Jrds 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 
Paul  Drjoux,  Esq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 

"  It  is  the  best  Ghooting  Lime  imported  into  Calcutta." 
Jambs  Kimbbr.  Esq.,  M.I.O.F;.,  Eu^ineKr  to  the  Corporation  of  Calcutta,  says  :  — 

"  It  has  l)een  for  long  past  and  is  now  invariably  u-<ed  in  all  works,  particularly  drainage  works.     I  liave  much  pleasure   in   certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 
0.   A.   MiLiJJ,  Esq.,  Executive  Eiiginepr,  P.    W.   D.,  2iid  Calcutta  Division,  gays  : — 
The   Ghooting    Lime   manufactured    by  Messrs.   Burn  &  Co.  is   better   than   any  that  can  be  purchased  in  Calcutta.     I  have  used  it  in 
the  consti  action  of  many  public  buildings  and  have   been  thoroughly  satisfied  with  it." 

3ir.B.— Cur  Ll&o  vu  usol  tluouflrbout  all  tho  lUver  "Works  of  tlie  Calcutta  Fort  Commissioners. 


(179)  7,  Hastings  Street,  or  lianeegiinge. 
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The  OjJice  of  Puhlication  ot  iiitrian  «Fngnifrniij  is  at  tlit  "Star 
Press,"  19.  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E  ,  t>pence's  Hotel,    Calcutta. 

It  is  particularly  requested  that  all  letters  on  husiness  concern- 
ing suhscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmrr,  Lawrik  &  Co.,  103,  Clive  Street, 
Calcutta  ;  and  all  remittances  he  made  payahle  to  them. 


$trms  o{  Subscription  : 

Yearly.  Half-yearly.  Quarterly. 

Incliuliiig  Postage  in  India        ...  Es.  12     ...     Ra.  7     ...     Tls.  4 

Specimen  copy — Free  :  Single  copy — One  Rupee. 
foreign  Subscript  ions  sliould  be  converted  at  current  excbange 
»nd  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— D.  J.  Ketmer  &  Co.,  Whitejriar's  Street. 

NE"\A'   YOniC. — Thk  SciKNTiFic  Publishiko  Co.,  27,  Park   Place. 

EOME.— liOESCHER  &  Co. 

STEAI'JS  SET'JLEMENT.S.—  "'Jhe  Straits   Times,"  Singapore. 
CHINA  AND   JAPAN. — Lane,     Crawford   &   Co.,   Hong-Kong, 

Shanghai,  and  Yokohama. 
JAVA. — G.  KoLFF  &  Co.,  Batavia. 
AUS'J'KALTA. — GoRLON.tGoTCH,  i^Z6oMni«,  Sydney,  Unix  Brisbane. 


Scale  oS  (fharges  for  J^dutrtisements. 

One  Page.*  Half  Page.         Quarter  Page.  Eighth  Page.        Sixteenth  Page. 

Bs.  50     ...     Rs.  30     ...     Es.  18     ...     Es.  10      ...       Es.  6. 
Double  tliese  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

-^^^^^-.^.—  ».— .^^.^.^^^^-^— .™  ^™.— ^.■■^^^^™^^^— 

NOW  READY. 

"Artesian  Borings  in  the  Sunderbunds." 

As  the  issues  of  the  joumal  containing  tlie  articles  lieaded 
as  above  are  out  of  print,  and  sufficient  inducement  having 
oflfered,  the  matter  has  been  reproduced  in  pam])hlet  form  to  meet 
the  re<iuirenients  of  District  Officers  and  others  in  Bengal  and 
elsewhere. 

Price  lis,    2  per  copy.—Cafli. 
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INDIAN  ENGINEERING. 

SAT U 11 1) A  V,  NOVEMBER  2/,,  1888. 

RECENT  GIRDER  DESIGNS  FOR  INDIA. 

It  i.s  not  clear  why  the  2-50'  through  spans  of  bridges 
on  the  same  line  should  be  so  different  as  are  those  of 
the  Ken  and  Kalpi  bridges  on  the  I.  M.  Railway,  de- 
scribed in  our  issue  of  25th  August,  as  designed  by  Mr.  G. 
Berkley  and  Sir  S.  M.  Kendel,  respectively,  and  illustrated 
on  27th  October   and  1st  Sepember. 

Being  designed  by  two  different  engineers  accounts  of 
course  for  certain  differences,  but  one  would  have  suppos- 
ed that  a  girder  good  enough  for  one  bridge  would  have 
done  for  the  other,  as  there  does  not  appear  to  be  any- 
thing special  iu  either,  so  far  as  erection  is  concerned. 

In  considering  the  differences,  we  may  include  with 
the  Kalpi  girders  those  for  the  Chenab  Bridge  on  the 
Sind-Sagar  Railway,  near  Multan,  illustrated  in  The. 
Engineer  of  14th  September.  Both  have  much  the  same 
proportion  of  depth,  and  agree  in  general  design,  in  which 
we  are  happy  to  see  the  absurd  custom  of  stiffening  the 
main  braces  has  been  abandoned,  and  a  raking  end  post, 
a  better  brace,  has  been  introduced  for  the  first  time  in 
the  India  Office  practice,  so  far  as  we  can  remember,  iu 
girders  over  150'  span. 

The  main  points  of  difference  in  the  designs  are  these  : — . 


Kalpi  Bridge. 
Rectangular. 


1 
"1(1 


dia- 


12'6" 

Box   with 
phragins        in 
middle  of  bays. 

Trough. 

Braces  run  to 
side  of  gussets 
and  are  rivet- 
ed direct. 


Ken  Bridge 

Form, —  Semi-parabolic. 

Ratio  of  depth  to  span. —  \ 

Panel  Length. —  21 '4" 

Top  chords. — Material  in  sides,  lattic- 
ing only  on  top, 
no  diaphragms. 

5.  Bottom  chords. — Side  plates  only. 

6.  Attachments. — Braces   in  the  plane 

of  the  gusset  con- 
nected by  covers 
on  both  sides. 

On  the  first  point  there  is  not  much  to  be  said,  ina-s- 
much  as  the  practical  consideration  of  cost  of  workman- 
ship is  a  factor  as  well  as  the  theoretical  minimum 
obtainable  by  the  parabolic  girder.  There  is  probably 
not  much  difference  ;  at  all  events,  the  Americans,  who 
are  an  eminently  practical  people,  have  decided  the  ques- 
tion in  favor  of  parallel  chords,  even  in  much  laro-er 
spans.  On  the  second,  and  consequently  the  third  point, 
there  can  scarcely  be  a  difference  of  opinion,  and  as  this 
point  is  a  radical  difference,  and  not  one  of  mere  detail, 
we  have  remarked  on  it  at  greater  length  below. 

On  the  fourth  point,  although  the  design  of  the  Ken 
Bridge  carries  out  the  principle  of  uniform  stress  by  a 
synomctrical  distribution  of  material,  no  exception  can 
be  taken  to  the  top  chord  of  the  Kalpi  Bridge,  provided 
the  top  plate  be  kept  quite  thin  throughout.  The  inter- 
mediate diaphragms  make  an  excellent  job  in  a  com- 
pression member. 

On  the  fifth  point  we  should  prefer  the  arrangement 
in  the  Ken  Bridge,    since  there  cannot  be  a   more   favor- 
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able  distribution  of  material  in  a  tension  member  than 
the  vertical  plates  symmetrical  on  both  sides.  The 
bottom  plate  is  useless,  as  the  diagonal  Hoor  bracing 
should  secure  the  necessary  laten^l  rigidity,  and  in  the 
event  of  the  compression  from  wind  strains  on  the 
empty  bridge  being  greater  on  any  panels  of  the  wind- 
ward chord,  than  the  tension  from  the  dead  load,  a  small 
angle  bar  would  give  sufficient  stiffness.  We  may  remark 
incidentally  that  the  parabolic  form  has  this  advantage, 
%B  it  throws  more  strain  on  the  chords,  it  is  less  likely 
that  any  bay  of  the  lower  chord  will  be  found  to  require 
counter-bracing. 

Regarding  the  sixth  and  last  point  of  difference,  we 
incline  on  the  whole  to  the  practice  of  the  Kalpi  bridge. 
It  is  tnie  that  theoretically  the  ties  should  be  in  the 
plane  of  the  pieces  against  which  they  pull,  and  should 
be  covered  on  both  sides,  but  against  this  there  is  the 
not  inconsiderable  practical  disadvantage  of  a  lot  of 
Bmall  pieces  and  double  the  quantity  of  i-ivetting,  where- 
as with  the  ties  at  the  side  of  the  gussets  and  rivetted 
direct  to  them,  it  is  only  necessary  to  allow  for  a  few 
extra  rivets  in  each  joint,  on  account  of  the  loss  of  strength 
caused  by  the  increased  bonding  moment  on  the  rivets. 

To  revert  to  the  question  of  shallow  girders  and  small 
panels ;  we  remarked  there  could  scarcely  be  a  difference 
of  opinion.  Some  Engineers  apparently  think  these  pro- 
portions desirable,  for  they  continue  to  design  them,  but 
so  long  as  bridgework  is  paid  for  by  the  ton  to  a  given 
design  and  backed  up  by  the  purse  of  the  Government  of 
India  or  a  large  Company,  there  is  no  incentive  to  eco- 
nomy, the  proportions  that  may  have  been  good  enough 
for  plate  girders  of  small  span  being  applied  without 
discrimination  to  tnisses  of  large  span. 

We  are  convinced  that  if  the  American  system  of 
tenders  for  the  bridge  as  a  whole  ;  leaving  the  dimensions 
of  the  truss  to  the  manufacturer  whose  interest  it  then  is 
to  employ  aa  his  Consulting  Engineer  the  best  bridge 
designer  he  can  find  ;  were  followed  the  shallow  truss  with 
small  panels  would,  by  the  survival  of  the  fittest,  speedily 
become  extinct.  The  depth  of  the  Ken  bridge — 32' — is  the 
least  consistent  with  reasonable  economy,  and  in  America 
a  250'  girder  would  have  been  nearer  40'  than  30'  deep, 
while  the  Kalpi  Bridge  is  under  27'. 

There  is  one  consolation.  The  defects  of  the  English 
bridges  are  on  the  safe  side,  while  the  badly  designed 
American  bridges,  as  the  frequent  failures  prove,  are  most 
dangerous.  But  it  must  not  be  supposed  for  an  instant 
that  these  failures  represent  the  work  of  the  first-class 
bridge  shops  in  which  safety  is  by  no  means  sacrificed  to 
economy;  and  though  the  precise  dimensions  of  the 
girders  are  left  to  the  manufacturer,  the  strength  of  every 
part  is  subject  to  a  rigid  scrutiny  by  tne  Company's 
Engineer,  to  whom  the  strain  sheets  have  to  be  submitted 
with  the  tender. 


Raii.wat  (iAvr.tn  OP  THE  WoRUi. —  Recently  published  statistius 
thew  ttiat  of  the  total  Railway  iiiiN-age  of  the  world  74  per  cent,  is  of 
the  It;  ;  i  -i.I  Ift.  Sin.  gauge.  14  per  rent,  is  narrower,  and  12per  cent, 
in  V.  ..■  Btiindnrd.     In  Ainerioa,  apart  from  the  comparatively 

unw  of  the  VuiteA    Statcx  lines  with  3ft.  gauge,  yuacticuUy 

the  ul.u  e  of  the  United  States  and  (;auailian  Kaiiw.iys  are  of  4ft.  8Ain. 
tb  4ft  Itin.  gauge.     Iii  Mexico,  in  1884,  2,0S:j  miles  were  4ft.  8 Jin.  and 


THE  GOVERNMENT  RESOLUTION  OF 
APRIL  1,  1876. 

When  in  1876  the  question  of  Furlough  and  Leave  allow- 
ances to  the  U.  C.  Service  was  raised  by  the  Government 
of  India  in  their  Financial  letter,  dated  29th  January 
1875,  lists  were  sent  home  to  the  Secretary  of  State  of 
such  officers  as  the  Government  of  India  deemed  should 
have  the  more  favorable  leave  rules,  and  instructions 
were  asked  as  to  what  classes  of  uncovenanted  ser*- 
vants  should  benefit  by  improved  leave  and  pensiod 
rules. 

In  sanctioning  the  extension  to  the  244  members  Of 
the  P.  W.  D.,  named  by  the  Government  of  India,  of  the 
more  favorable  rules,  the  Secretary  of  State  replied  in 
his  letter,  Financial  No.  48,  dated  10th  February  1876 
(published  in  the  Government  of  India  Gazette,  of  the 
1st  April  1876)  :— 

1.  I  have  considered  in  Council  your  Financial  letter 
29th  January  1876,  on  the  subject  of  the  leave  rules  of 
the  U.  C.  S. 

2.  You    therein   state    that   you  have  some  doubts  a 
to  the  intentions   of  the   Duke   of  Argyll,  and  as  to  the 
manner  in  which  effect  should  be  given  to  His  Grace's  in- 
structions. *  *  *  *         . 

11.  In  respect  to  the  future,  I  request  that  it  may  be 
clearly  understood,  that  the  less  favorable  leave  rules- 
will  be  applicable  to  all  uncovenanted  servants  appointe(J^ 
after  the  year  1871,  unless — 

(1.)     They  have  been  appointed  in  England. 

(2.)     They  have   been   appointed   in  India  with  tbe 

sanctipn  of  the  Secretary  of  State. 

•  *  *  »  » 

12.  It  will  be expedient  to  apply  a  different- 
mode   of  treatment   to  the   present  incumbents  of  those 

offices  which   will    in  future,    so certainly    bo    filled 

up  as  a  rule  from  England,  and  those  which  may  possibly 
continue  to  be  filled  in  India.  The  Uncovenanted  Service 
of  the  P.  W.  D. — except  in  so  far  as  it  is  recruited  from 
students  educated  at  the  Indian  Civil  Engineering 
Colleges,  which  were  specially  designed  for  the  natives  of 
the  country' — will  ordinarily  in  the  future  be  supplied  from 

Cooper's       Hill The      limited     opportunity      which. 

exists  in  India  for  obtaining  men  of  scientific  training 
furnishes  an  obvious  reason  for  confining,  as  a  general 
rule,  to  persons  selected  in  England  the  higlicr  grades 
of  the  Telegraph  and  Geological  Survey  Depart- 
ments  

This  despatch  struck  the  first  note  of  warning  to  all 
men  of  education  and  ambition,  that  those  who  preferred 
the  easier  Indian  gate  of  admission  to  the  Scientific  De- 
partments to  the  harder  and  narrower  English  Entrance' 
(to  borrow  a  simile  of  Sir  J.  Gorst)  could  not  expect  tho 
same  treatment  as  those  who  passed  the  severe  English, 
competitive  tests. 

The  injustice  lay  in  legislating  back,  in  its  para.  11, 
written  in  1876,  for  men  appointed  after  1st  January 
1871.  Those  men  appointed  to  the  P.  W.  D.  from  Indian 
Colleges  prior  to  1st  April  1876,  the  date  of  publication 
of  this  despatch,  had  no  hint  that  their  treatment  woul^ 
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differ  in  any  way  from  that  of  other  officers  performing 
the  same  duties.  Those  who  entered  after  this  order  was 
made  public,  stand  on  quite  a  different  footing. 


A  MODEL  STATE. 

It  has  always  struck  us  as  a  notable  fact  in  the  ad- 
ministration of  Native  States,  that  while  the  responsible 
advisers  of  the  Feudatory  Princes  are  thorough  masters 
of  accounts  and  the  balancing  of  receipts  and  expendi- 
ture, the  financiers  under  the  Government  of  India  are 
quite  at  sea  when  a  deficit  is  to  be  met  or  a  saving  to 
be  effected. 

Our  readers  will  remember  that  ten  years  ago  there 
-was  a  severe  famine  in  the  Madras  Presidency.  It  told 
heavily  in  loss  of  life  everywhere,  especially  in  Mysore. 
Those  unacquainted  with  the  resources  of  the  Pro- 
vince, expected  a  serious  collapse,  but  such  was 
not  to  be  the  case.  Notwithstanding  the  heavy  loss,  the 
craft  of  State  righted  itself  and  to  this  day  is  going 
smoothly  along  with  much  advantage  to  the  governors  and 
the  governed. 

It  should  here  be  premised  that  there  is  a  representative 
assembly  in  Mysore,  composed  not  only  of  those  who  re- 
present the  wealth  of  the  land,  but  its  intelligence  as 
well. 

At  the  Durbar  held  there  in  Dusserah  last,  the  yearly 
Budget  was  laid  before  them.  Let  us  see  what  a  picture 
of  advancement  and  prosperity  we  are  confronted  with 
here. 

Looking  back  to  the  history  of  the  Province,  the  De- 
wan  stated  that  in  1886-87  the  revenue  realised  was  127^ 
lakhs,  the  highest  in  the  financial  history  of  the  Province. 
It  was  a  rise  of  thirteen  and  a  quarter  lakhs  over  the 
previous  year,  1885-86,  and  now  it  is  fully  two  and  a 
half  lakhs  more  than  in  1886-87.  It  should,  however,  be 
luiderstood  that  there  has  been  an  increase  in  the  expen- 
diture under  almost  every  item. 

Coming  to  details,  and  especially  to  those  which  con- 
cern the  Engineering  profession,  we  find  that  liberal 
grants  in  excess  of  those  of  last  year  have  been  made  under 
several  heads.  The  principal  of  them  are  as  follows : — 
In  1887-88  a  sum  of  sixteen  and  a  half  lakhs  was  fixed  for 
the  Public  Works  Department,  but  owing  to  large  irriga- 
tion works  and  important  bridges  being  taken  in  hand  this 
3'car,  it  had  to  be  fixed  at  twenty  lakhs.  Under  "Rail- 
way "  the  sum  of  Rs.  2,19,000  has  been  allotted, 
as  the  extension  to  Harihar  is  fast  approaching  com- 
pletion, and  provision  has  to  be  made  for  payment  of  in- 
terest on  the  capital  outlay.  Under  Forest,  owing  to  exten- 
sions of  plantations  and  to  increased  lolling  operations 
to  meet  the  greater  demand  for  timber  of  all  kinds  and 
for  sandalwood,  a  sum  of  Rs.  75,000  has  been  set 
apart. 

In  regard  to  the  State  Railway  and  its  extension,  it 
has  been  executed  under  a  contract  concluded  by  the 
Secretary  of  State  for  India,  acting  on  behalf  of  the 
Maharajah.     It  is  to  be  ia  force  for  46  years,  that  is,  from 


30th  Juno  1886  to  the  30th  June  1932,  the  amounb 
raised  by  the  Company  for  the  purpose  amounts  in  Indiaa 
Currency  to  Rs.  1,63,82,801.  Of  this  sum  Rs.  68,60,508 
is  to  be  devoted  towards  payment  to  the  Myore  State  of 
the  actual  capital  outlay  on  the  Mysore-Gubbi  line  after 
30th  June  1886,  and  Rs.  95,22,293  (or  such  portion  of  it 
as  may  be  absolutely  necessary)  towards  expenditure 
upon  the  construction  and  equipment  by  the  Company 
of  the  extension  from  Gubbi  to  Harihar.  The  sum  of 
Rs.  68,60,508  which  has  been  paid  to  the  Maharajah,  has 
been  utilized  by  him  towards  the  partial  liquidation  of  the 
famine  debt  due  to  the  Government  of  India.  Since  then 
two  payments  of  four  lakhs  each  have  been  made  towards 
that  debt,  and  by  nextDecemberthe  entire  claim  of  theBri- 
tish  Government  will  have  been  cleared  off,  by  the  payment 
of  Rs.  1,94,404.  The  extension  from  Gubbi  to  Harihar  ii 
being  proceeded  with  as  fast  as  the  circumstances  of  the 
case  will  permit,  but  it  is  on  no  account  to  exceed  80  lakhs, 
the  total  cost,  therefore,  of  the  line  from  Mysore  to  Hari- 
har will  be  Rs.  1,48,60,000. 

In  regard  to  irrigation  a  great  deal  has  been  done. 
It  has  been  decided  to  spend  9^  lakhs  solely  on  irrigation ; 
of  this  sum  8^  lakhs  are  to  be  devoted  to  purely  original 
works,  that  is,  to  new  tanks  and  channels,  or  to  the  im- 
provement, enlargement,  or  extension  of  those  already 
existing  so  as  to  increase  their  irrigating  power.  As  to  the 
marked  progress  made  in  this  direction,  we  have  only  to 
compare  the  grant  given  for  this  year  with  the  amount 
expended  in  1882-83.  In  the  last  six  years  it  has  more  than 
doubled ;  and  if  the  labor  difficulty  can  be  safely 
tided  over,  the  State  proposes  to  spend  over  91  lakhs,  and 
this,  it  should  be  remembered,  without  the  waste  of  a 
single  rupee  in  unnecessary  outlay.  Taking  an  unit  of 
water  as  the  requirement  for  the  irrigation  of  an  acre  of 
land,  when  all  the  tanks  are  completed,  there  will  be  an 
addition  of  over  33,000  acres  to  the  already  existing 
tank  irrigated  area  of  the  Province. 

Taking  the  channels  and  making  a  fair  allowance  for 
their  extensions  budgetted  for,  but  which  have  not  been 
worked  out  in  full  detail,  we  find  that  29,733  additional 
acres  will  be  brought  under  irrigation  during  the  next  five 
years. 

With  regard  to  the  fuel  supply,  a  problem  which  must 
sooner  or  later  engage  the  serious  attention  of  the  Durbar, 
it  has  been  deemed  necessary  to  extend  several  State 
forests,  and  fresh  jungle  tracts  have  been  brought  under 
proper  conservancy.  But  while  the  State  is  looking  to  its 
own  resources,  it  is  not  unmindful  of  the  claims  of  the 
ryots,  and  certain  concessions  have  been  made  to  them  in 
the  matter  of  grazing  in  reserved  forests  at  certain  seasons 
and  in  certain  parts  on  payment  of  a  trifling  fee.  In 
connection  with  the  subject  there  are  two  questions  before 
the  State  :  one  is  the  free  grant  of  wood  for  certain  public 
purposes,  and  to  ryots  for  making  cattle  sheds,  and  in 
talooks  exempted  from  forest  laws,  also  for  building  pur- 
poses ;  the  second  relates  to  the  grant  of  land  on  favorable 
terms  for  private  plantations.  When  these  two  points  are 
settled,  there  will  be  very  little  left  in  the  way  of  per- 
fecting Forest  arrangements. 
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The  New  Goversok  of  Ladak.— Mr.  A.  Atkinson, 
formerly  of  the  Public  Works  Department,  finishes  cou- 
itnicting  the  road  to  Miirrce  before  taking  up  his  appoint- 
ment as  Governor  of  Ladak. 

A  Useful  Hint.— In  consideration  of  sunshine  and 
the  prevailing  wind  during  the  greater  part  of  the  year, 
no  public  cloek,  the  works  of  which  are  near  its  dial, 
ihould  be  otherwise  exposed  than  facing  the  north. 

Railway  Exten'SIOX.— Sanction  has  been  given  to  the 
construction  by  the  B.  B.  &  C.  I.  Railway  Company  of 
a  broad  gauge  branch  from  Annand  to  Petlad,  and  it  is 
understood  that  the  work  will  be  commenced  at  once. 

A  Rich  Find. — Dr.  Noetling,  having  examined  the  so- 
called  "  Magnetic  rock  "  of  Singaung,  in  the  Shan  Hills 
of  Burmah,  has  discovered  that  the  hill  where  the  rock 
W!U5  siiid  to  be  found  is  a  huge  mass  of  valuable  iron  ore. 

Bengal  Ck)AL.— We  learn  that  the  B.  I.  S.  N.  Company 
have  contracted  for  300,000,  tons  of  country  coal 
for  next  yeiir,  and  as  the  actual  consumption  of  the 
Company'  is  barely  half  that  figure,  this  investment  be- 
•peaks  a  large  export — to  Singapore,  we  believe. 

Famine  Prospects  in  Bengal. — Prices  have  generally 
fallen  in  Orissa  consequent  on  the  welcome  rainfall,  but 
it  is  thought  expedient  to  continue  the  relief  works 
wherever  distress  lingers.  The  outlook  in  Behar  is  very 
dark,  and  it  is  believed  that  nothing  can  avert  the  calamity 
of  famine. 

Madras  Mean  Time. — We  glean  from  the  Madras 
Government  Astronomer's  Report  that  this  is  transmitted 
daily  at  4  p.sl  to  all  Government  Telegraph  Offices  in 
India,  as  practised  since  February  1873,  with  sufficient 
accuracy  for  all  requirements  of  the  Postal,  Telegraph, 
and  Riiilway  services. 

Mr.  T.  H.  Wickes. — The  many  friends  of  Mr.  Wickes 
will  be  glad,  in  a  personal  sense,  to  learn  that  he  returns 
to  Bengal  shortly :  although  we  feel  sure  that  they  would 
unite  with  us  in  wishing  that  he  could  have  continued  to 
act  in  the  important  post  of  Chief  Engineer  and  Secre- 
ta^^•  to  a  Local  Government. 

Bengal  P.  W.  Secretariat. — We  learn  that  the 
Joint  Secretary  (Irrigation)  and  Under-Secretary  (Build- 
ings and  Roads)  accompanied  His  Honor  to  Orissa :  and  the 
Secretary,  Mr.  Martin,  has  just  gone  to  Tirhoot.  These 
moves  seem  to  indicate  that  the  necessity  for  famine  relief 
measures  has  not  entirely  been  avoided. 

S.  M.  R.  Offices,  Dharwar.— The  Southern  Maharat- 
ta  Railway  office  buildings  at  Dharwar  are  being  pushed 
on  rapidly.  The  offices  are  described  as  massive  yet 
elegant,  and  apart  from  the  convenience  of  havinjj  them 
all  together,  the  Company  will  not,  after  their  completion, 
have,  as  now,  to  pay  highly  for  rent  of  private  buildings. 

Ea.st  Coa.st  Railway. — Government  having  decided 
on  the  survey  of  the  line  of  Railway  proposed  by  Mr. 
Turner  from  Bezwada  to  Cuttack,  a  number  of  nomina- 
tions have  been  made  for  the  purpose,  including  some- 
thing like  a  dozen  Executive  Engineers,  four  of  whom 
are  First  Grade.  A  Chief  of  the  staff  has  not  been  select- 
ed a.s  yet. 

Burma  State  Railway. — We  believe  the  Director- 
General  of  Railways  has  brought  to  the  notice  of  the 
Government  of  India  the  high  cpst  of  Revenue  E.itab- 
lisment  oi   the  Burma   State  Hailway  as  compared  witli 


other  Indian  lines.  Perhaps  if  this  Railway  were  hanilefi 
over  to  a  private  com|)auy  it  would  be  worked  on  more 
commercial  principles  than  under  Government. 

The  Baroda  State  Railway  System. — We  hear  that 
the  B.  B.  &  C.  I.  Railway  Company  yesterday  started 
the  construction  of  an  extension  of  His  Highness  thu 
Gaekwar's  two-foot-six  Railway  system  from  Bahadup  t,«» 
Budeli,  a  distance  of  about  13i  miles.  The  earthworks!, 
which  will  give  employment  to  a  large  number  of 
laborers,  will  be  completed  before  next  monsoon. 

A  Commercial  Undertaking. — The  new  brewery  of 
the  Murree  Company  now  in  course  of  erection  at  Rawal- 
pindi is  a  big  concern,  the  proposed  outlay  being  estimate*! 
at  8  lakhs  of  rupees.  The  buildings  are  on  the  Europeau 
model  and  will  be  large  enough,  and  fitted  in  every  way, 
for  the  production  of  2,000  hogsheads  of  beer  weekly. 
Mr.  J.  S.  Attfield  and  Sirdar  Sajau  Singh  are  the 
contractors. 

Bengal-Nagpur  Railway. — The  opening  of  the 
Beugal-Nagpur  Railway  as  far  as  Raepore  was  to  have 
taken  place  about  the  19th  instant.  The  Consulting 
Engineer  to  Government  went  over  the  line  a  few  days 
since  and  expressed  his  approval  of  the  work  done.  The 
Grand  Opening  of  the  line  has  been  deferred  until  the 
section  as  far  as  Belaspur  is  complete,  and  this  is  expected 
to  be  in  about   two  months. 

A  Railway  Event. — The  linking  in  of  the  section  of 
the  Indian  Midland  Railway  between  Bhopal  and  Jhansi 
took  place  at  Lalatpur  last  week  amidst  great  rejoicing.^. 
A  through  train,  with  the  Engineers  and  other  officials, 
performed  the  entire  journey,  one  hundred  and  eighty 
miles,  without  a  hitch.  Ere  long,  it  is  expected,  there 
will  be  through  communication  without  a  break  between 
Bombay  and  Jhansi,  via  Etarsi  and  Bhopal. 

Superintending  Engineership.s. — That  gradually  va- 
nishing quantity,  the  Superintending  Engineer,  it  is  whi>i- 
pered  to  us,  is  doomed.  The  reduction  of  Provincial  Divi- 
sions is  of  course  the  root  of  it,  and  we  shall  expect  to  hear 
very  .shortly  of  one  Superintending  Engineer  in  Bengal 
for  Provincial  Works.  In  Irrigation,  a  change  of  designa- 
tion to  Inspectors  of  Irrigation  and  in  Railways  to  Engi- 
neers-in-Chief,  &c.,  will  probably  take  place. 

Madras  Marine  Budget,  1889-90. — A  very  consider- 
able expenditure  on  work  which  will  benefit  the  various 
ports  concerned,  is  contemplated,  including  among  thcni 
a  screw-pile  boat  jetty  at  Tellicherry  (Rs.  1,40,91.')) ; 
improvements  to  the  entrance  of  the  Kallai  rivor 
(Rs.  2  000);  a  pillar  and  light  at  Point  Calimere 
(Rs.  15,000) ;  light-towers  and  quarters  on  two  headlands 
in  Canara  district  (Rs.  10,000) ;  and  a  stone  jetty  at 
Kundapur  (Rs.  3,000). 

Mr.  G.  A.  D.  Anley. — This  Superintending  Engineer, 
1st  grade,  Bengal,  has  retired  from  the  service.  His  retire- 
ment dates  from  the  16th  instant  and  offers  a  vacancy  in 
the  higher  grades,  for  which  no  doubt  many  will  run  a 
close  race.  Mr.  Anley  has  served  about  28  years  in  the 
Public  W^orks  Department  and  has  worked  in  several 
capacities  including  that  of  Under-Secretary.  He  was 
laborious  and  earnest  in  all  he  did,  but  was  known  to  be 
very  slow  to  recognize  merit. 

Lieutenant-C()I,<jnel  a.  C.  Bigg-Wither. — We  Iram 
that  this  officer,  who  was  deputed  to  Beluchistan  a  few 
years  back  and  who  acted  there  as  Secretary  in  the  P.  W.  D^ 
to  the  Agents  to  the  Governor-General  and  holds  the 
temporary  rank  of  Superintending  Engineer,  3rd  gratle. 
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will  in  all  probability  return  to  Bengal  shortly  owing  to 
the  completion  of  the  special  works  which  have  been  in 
progress.  Being  a  senior  officer  his  return  will  bring 
about  severel  changes  and  reversions. 

Government  Bbick  and  Tile  Factory,  Madras. — 
Wo  learn  from  the  D.  P.  W.  Administration  Report  for 
1887-88  that  a  sum  of  Rs.  500  was  sanctioned  for  making 
experiments  for  producing  decorative  porcelain.  The  ex- 
periments made  were  on  the  whole  successful.  A  speci- 
men panel  was  exhibited  at  the  Fine  Art  Exhibition  held 
at  Madras  and  was  much  admired.  A  quantity  of  this 
material  is  being  prepared  for  the  exterior  of  the  new 
Presidency  Magistrate's  Court  now  under  construction. 

Annual  Confidential  Reports  on  Officers  of 
Royal  Engineers  serving  in  India. — The  Commander- 
in-Chief  in  India  having  brought  to  the  notice  of  the 
Government  of  India  the  desirability  of  extending  to  all 
officers  of  Royal  Engineers  serving  in  India  the  S3'stem  of 
annual  confidential  reports  applicable  to  other  officers  of 
the  British  service,  the  Governor-General  in  Council  is 
pleased  to  direct  that  arrangements  in  regard  to  the 
submission  of  such  reports  will  come  into  effect  forthwith. 

Mr.  J.  H  Toogood. — We  cannot  help  expressing 
regret  that  an  officer  like  Mr.  Toogood,  who  had  done 
very  good  service  in  the  Bengal  Irrigation  Branch,  and  was 
specially  successful  as  Superintendent  of  the  Seebpore 
Workshops,  should  be  shunted  while  away  on  leave  to  a 
far  off  Presidency — Madras.  We  hear  he  has  been  posted 
to  the  Kumool  District — which  is  one  of  the  least 
attractive  parts  of  that  Presidency.  A  worse  fate  could 
hardly  have  befallen  an  officer  who  had  earned  a  severe 
censure  from  Government. 

Formation  of  a  Company  of  Sappers  and  Miners 
IN  Burma. — The  sappers  of  the  company  will  consist  of 
Burmans,  Shans,  Cachins,  and  Karens,  and  at  least  one- 
half  of  the  soldiers  enlisted  should  be  fairly  skilled 
artificers.  Men  enlisted  as  artificers  will  receive  the 
same  rates  of  working  pay  as  are  allowed  to  the  sapper 
artificers  of  the  Bengal  Corps.  Men  enlisted  as  ordinary 
sappers  will,  until  they  qualify  as  artificers,  receive  working 
pay  at  the  first  rate  under  the  rules  generally  applicable 
to  the  Native  ranks  in  corps  of  sappers  and  miners. 

Communications  in  Malabar.— In  Malabar  the  diffi- 
culty of  making  and  maintaining  roads  lies,  not  in  the 
spreading  of  metal  and  gravel,  but  in  the  maintenance  of 
thousands  of  bridges  and  culverts.  It  is  worthy  of 
mention  that  the  District  Boards'  income  rises  as  the 
bridges  fall,  and  falls  as  the  bridges  rise.  When  a  bridge 
falls  a  ferry  is  established  ;  the  ferry  rates  are  generally 
double  the  rate  of  tolls  under  Act  V.  of  1884,  and  foot- 
passengers  pay.  When  the  bridge  is  rebuilt,  carts  pass 
at  half  the  ferry  rates  and  foot-passengers  pass  toll-free. 

Scientific  and  Useful. — Efflorescent  salts  occur  in 
nearly  every  district  in  India.  When  the  salt  is  alka- 
line in  its  nature,  the  surface  of  the  soil,  on  which  it 
collects,  is  known  a-s  dhobies'  earth  ;  and  this  earth  has 
been  used  for  ages  for  washing,  dyeing,  and  in  the 
manufacture  of  soap  and  glass  bangles.  A  large  quan- 
tity of  the  reh  efflorescence  of  Northern  India  which  is 
collected  and  sold  in  the  bazars  under  the  name  of 
sajji  mati,  is  a  mixture  of  salts,  where  very  often  the 
sulphate  and  chloride  of  sodium  preponderate  over  the 
carbonate. 

Raniganj  Fire-bricks. — We  regret  that  our  remarks  in 
our  issue  of  the  13th  October  last  relative  to  this  product 


are  liable  to  misconstruction.  Our  object  was  to  expose 
the  folly  of  importing  fire-bricks  into  Calcutta  when 
the  locally  manufactured  article  was  so  good  as  to  create  a 
demand  from  outside.  A.s  a  matter  of  fact,  however,  we 
find  that  the  imports  of  fire-bricks  have  considerably 
fallen  off  in  late  years,  and  bid  fair  to  decrease  further. 
This  is  unquestionably  due  to  the  more  extended  use 
of  Raniganj  fire-bricks  which  have  been  pronounced 
equal,  if  not  superior,  to  those  of  English  manufacture. 

'I'he  Madras  Water- Works  Scheme. — ^Sanction  has 
been  accorded  by  the  Government  of  India  for  the 
extension  and  improvement  of  the  Madras  Water- Works 
Scheme  at  a  cost  of  thirteen  lakhs  of  rupees,  as  submitted 
by  Mr.  J.  A  Jones,  M.  Inst.  CE.,  frse.,  the  Vice-President 
and  Engineer  of  the  Madras  Municipality.  Filter  beds 
are  to  be  constructed  for  purifying  the  water  before  its 
discharge  into  the  main  pipes  for  distribution,  and  other 
improvements  will  also  be  made.  On  completion  of  the 
work,  the  water  tower  in  bed  of  the  Red  Hills  lake,  which 
was  erected  three  years  ago  at  a  cost  of  Rs.  75,000,  will 
be  utilized. 

Strange  are  the  Ways  of  Government. — The 
Rangoon  Times  tritely  observes  that  the  public  asked  for 
a  prospector,  a  mineralogist  ;  the  Government,  probably 
not  knowing  the  difference,  tore  Dr.  Noetling  away  from 
his  revellings  in  the  flora  and  fauna  of  lost  worlds,  sent 
him  up  to  Mandalay,  and  now  expects  him  to  report  on 
the  mineral  wealth  of  Upper  Burma,  and  the  public  to  be 
satisfied  with  his  lucubrations.  This  is  hard  on  all 
parties  :  but  we  understand  that  a  qualified  man  is  now 
on  his  way  out,  when  the  Palaeontologist  will  return  to 
his  old  loves,  and  we  shall  cease  grumbling  for  a  time.  A 
Palaeontologist  !  They  might  as  well  have  sent  a  numis- 
matist. 

Royal  Engineers. — The  following  rules  are  applicable 
to  all  continuous  service  Royal  Engineer  officers  who  may 
be  permitted  to  proceed  to  England  for  a  course  of  instruc- 
tion at  Chatham,  under  the  provisions  of  clause  176, 
India  Army  Circular  87  :— The  period  passed  at  Chatham 
does  not  interrupt  privilege  leave  previously  earned,  but 
it  does  not  count  for  further  privilege  leave. — II.  Privilege 
leave  may  be  taken  either  between  the  date  of  giving 
over  charge  in  India  and  joining  at  Chatham ;  or  between 
the  date  of  leaving  Chatham  and  embarking  in  England 
for  India. — III.  In  the  first  case  the  officer  will  pay  the 
expense*  of  his  journey  to  England  ;  and  in  the  second 
case  from  England. 

A  Special  X'mas  Catalogue.— We  are  in  receipt  of 
Messrs.  P.  Orr  and  Sons'  most  recent  illustrated  price 
list  of  goods  in  the  different  departments  of  their  large 
and  well-known  establishment  on  Mount  Road,  Madras. 
The  feature  in  this  Catalogue  which  elicits  this  notice 
is  the  fact  that  the  illustrations  are  almost  exclusively 
drawn  and  blocks  cut  in  Messrs.  Orrs'  own  workshop. 
We  know  that  they  may  be  improved  upon,  but  in  our 
opinion  they  compare  favorably  with  many  of  the  same 
class  in  England.  There  can  be  no  question  that,  with 
the  large  manufacturing  resources  they  have  at  com- 
mand, the  firm  possesses  unusual  facilities  for  meeting 
various  demands  satisfactorily. 

Famine  Relief  in  Native  States.— The  continued 
silence  of  the  Government  of  Bombay  in  regard  to  the 
condition  of  the  distressed  districts  and  to  the  measures 
which  are  being  taken  for  their  relief,  is  declared  by  the 
Bombay  Gazette  to  be  inconsistent  with  the   spirit  of  the 
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rule*  i>n>videtl  in  the  Famine  Relief  Code,  in  which  it  is 
stipuhited  that  detailed  statements  of  the  condition  of 
.<»rt"air*  shall  be  issued  weekly.  The  same  paper  says 
that  the  ab.sence  of  this  information  encourages  the 
propagation  of  misleading  intelligence,  as  well  as  the 
concerting  by  private  organizations  of  ill-advised  measures 
for  the  relief  of  distress.  The  Government,  moreover, 
do  themselves  great  injustice  by  thus  withholding  infor- 
mation. The  notion  pre%'ails  in  many  quarters  that  the 
Native  States  are  always  more  prompt  in  their  famine 
relief  measures  than  the  British  authorities. 

Sm  F.  Roberts'  Tour. — The  Commander-in-Chief 
■with  General  Chesney,  Colonel  Sandeman,  and  the  Head- 
quarter Personal  Stiiff,  visited  Khojak  on  the  morning  of 
the  13th  instant,  met  Mr.  Elliott  at  Shalabagh,  inspected 
the  boring  operations  of  the  tunnel,  and  then  proceeded  by 
rope  Railway  to  the  top  of  the  Khojak  ;  thence  rode  to 
Chaman  and  visited  the  site  proposed  for  a  station,  return- 
ing oil  horseback  to  Shalabagh  ;  thence  by  rail  to  Quetta, 
arriving  there  in  the  evening.  The  progress  made  during 
the  year  on  the  timnel  was  pronounced  remarkable. 
Mr.  O'Callaghan  and  his  staff  have  done  wonders.  It  is 
expected  that  the  tunnel  will  be  completed  before  two 
years.  It  is  understood  that  Mr.  Townsend's  proposal  to 
iffle  crude  petroleum  as  fuel  will  be  accepted,  as  calculated 
to  effect  a  saving  of  something  under  five  lakhs  of  rupees. 
The  progress  generally  since  last  November  is  marvellous- 

The  Great  Western  of  India  Railway. — The  follow- 
ing is  from  the  Civil  and  Military  Gazette : — "  A  first 
result,  we  learn,  of  the  reconnaissance  now  being  made  by 
Mr.  H.  Bell  for  the  Great  Western  of  India  Railway  pro- 
ject, is  that  it  is  not  possible  to  construct,  or  perhaps 
we  should  .say  to  maintain,  at  any  reasonable  cost,  any 
kind  of  Railway  through  the  Sind  desert  west  of  Jeysul- 
mir.  The  country,  it  appears,  is  a  waste  of  sand  hills  of 
great  height  in  places,  and  of  such  a  nature  that  neither 
cnttings  nor  embankments  could  be  kept  in  order  during 
the  verj-  strong  S.  W.  monsoon.  M.r.  Bell  is  now,  we  un- 
derstand, going  over  the  Umarkot-Pachbadra  route,  but 
is  not  very  sanguine  about  this.  The  failure  of  the 
Jeysulmir  route  must,  we  suppose,  put  an  end  to  the  pro- 
ject for  a  line  through  this  point  and  Bikanir  from  Delhi ; 
but  if  the  Pachbadra  route  should  be  practicable,  there  is 
still  hope  for  Karachi  being  joined  by  rail  to  the  North- 
West  Province." 

Petroleum  in  the  Punjab.— The  operations  of  the 
Punjab  and  Oriental  Oil  Company  are  so  far  of  a  preli- 
minary nature,  but  it  is  understood  that  machinery  for 
sinking  oil  wells  in  the  Rawalpindi  District  is  on  its  way 
now  from  home.  The  importance  to  the  country  of 
"  striking  oil"  may  be  gleaned  from  the  fact  that,  on  the 
North-Westem  Railway  alone,  200,000  tons  of  fuel  are 
consumed  annually,  the  cost  of  which  is  about  Rs.  13  per 
ton,  or  26  lakhs  of  rupees.  If  oil-fuel  can  be  obtained, 
it  will  certainly  cost  less  than  half  this  ;  so  that  in  the 
one  item  of  locfjmotive  fuel,  a  saving  of  15  lakhs  of  rupees 
may  be  expected  yearly.  The  cost  of  fuel  on  the  East 
Indian  Railway  Is  only  Rs.  IJ  per  ton,  and  to  this,  in  a 
great  measure,  may  be  ascribed  the  favorable  results 
obtained  in  working  that  line.  It  may  not  be  rash  to 
anticipate;  that  a  good  find  of  oil  suitable  for  lighting  and 
fuel  would  revolutionize  the  trade  of  Upper  India,  not 
only  by  creating  a  large  export  trade  to  other  Provinces, 
but  by  cheapening  the  cost  of  Railway  transit  to  Karachi ; 
thus  stimulating  the  wheat  traffic,  on  which  the  prosper- 
ity of  the  agriculturists  so  largely  depends. 


QLuvvciit  $).t\!i)s. 


Mr.  Cbeqeen,  Agent  and  Engineer- in-Chief,  Indian  Midland 
Railway,  has  returned  from  three  months'  leave  to  England. 

Thb  Mill  Industry  in  Bombay  is  particularly  flourishing 
and  between  twelve  or  sixteen  new  mills  are  soon  to  be  erected. 

TiiK  Hyderabad  Assigned  Districts  cotton  forecasts,  shew  the 
probable  outturn  to  be  considerably  above  the  last  year's  average. 

Mr.  Sydsey  Hutchinsok,  A.MI.CE.,  we  leani,  has  been 
appointed  Meteorological  Reporter  of  Western  India  in  the  place 
of  .Mr.  F.  Chambers. 

Sib  Charles  Elliott  has  changed  his  tour  programme.  He  will 
now  go  from  Fyzabad  to  Gorakhpur,  Sonepur,  and  Mo/.ufterpur, 
reaching  Calcutta  on  the  27th  instant. 

It  is  proposed  to  extend  the  Inland  Steam-vessels  Act  VI.  of 
1884,  to  the  whole  of  Upper  Burma,  except  the  Shan  States,  with 
effect  from  the  1st  of  December  1888. 

Although  the  public  have  the  assurances  of  the  Government 
that  there  is  no  longer  any  fear  of  severe  scarcity  in  Oiissa,  the 
troubles  in  Bengal  are  by  no  means   over. 

Orders  have  been  received  from  the  Lisbon  Government  for 
the  construction  of  a  new  palace  for  the  Patriarch  Archbishop  of 
Goa,  the  cost  of  which  will  amount  to  a   lakli  of  rupees. 

Heavy  rain  has  fallen  at  Kathiawar  and  Guzarat,  and  th« 
Bombay  Agent  of  the  Bhownuggar  State  is  offering  to  send  back 
the  famine-stricken  poor  who  left  that  State  for  Bombay. 

The  area  under  rice  cultivation  in  the  ten  chief  rice-producing 
districts  of  Burma  is  now  estimated  at  3,602,766  acres,  or  127,199 
acres   more  than  the  area  actually  under  cultivation  in  1887. 

ME.SSRS.  Jardine,  Skinner  and  Company,  of  Calcutta,  are  report- 
ed to  have  purchased  silk  cocoons,  worth  about  three  lakhs  of 
rupees,  from  the  Bhaugulpore  District,  for  transport  to  England 
for  the  manufacture  of  silks  there. 

The  Lahore  paper  believes  that  the  labors  of  the  Public 
Works  Accounts  Committee  have  already  brought  the  members 
to  the  opinion  that  there  is  a  great  deal  too  much  of  jirecise 
formality  in  the  work  expected  of  officers  in  the  Public  Works 
Department. 

Thb  enlargement  of  the  Colombo  Cathedral  is  rapidly  approach- 
ing completion,  and  it  is  expected  that,  with  the  exception  of 
laying  down  the  new  tiles  wliich  have  been  ordered  from  Eng- 
land, the  building  will  be  ready  to  be  opened  by  the  end  of  the 
present  month. 

There  is  now  every  likelihood  of  the  Delhi  water-works  being 
put  in  hand  immediately  and  aarried  through  to  completion. 
Application  has  been  made  to  Government  for  the  .services  of  an 
experienced  Engineer,  and  as  soon  as  this  appointment  is  made 
work  will  begin. 

On  arrival  in  India,  the  undermentioned  oflScers  of  Royal 
Engineers  are  attached  to  the  Military  Works  Department  and 
posted  as  follows:— Lieutenant  F.  E.  G.  Skey  to  the  Meerut 
Command  ;  Lieutenant  P.  J.  F.  Macaulay  to  the  Sirhind  and 
Lahore  Command. 

The  Agent  and  Chief  Engineer,  Mr.  Furnivall,  has  relumed  to 
India  with  instructions  to  ilefer  further  opeiations  as  regarils  the 
construction  of  the  proposed  line  to  Raipur  or  Aurungabad  for 
some  time  to  come.  The  plans  and  estimates  that  were  in  the 
course  of  preparation  have  therefore  been  abandoned. 

Mr  J.  W.  Bl'yers,  the  Manager  of  the  Burma  State  Railways, 
went  up  the  Tounghoo-Mandalay  extension  line  to  inspect  and 
push  on  the  works  in  order  that  the  line  may  be  open  for  traiiio 
by  Ist  January.  We  hear  he  intends  going  on  to  Mandalay  in 
order  to  set  on  foot  the  o|)erations  for  the  Moo  Valley  survey. 

The  Forest  Department  in  the  Central  Provinces  is  to  be 
strengthened  with  as  little  delay  as  possible.  The  Chief  Commis- 
sioner is  of  opinion  that  "  thf  di-strict  arrangements  will  never  be 
put  on  a  satisfactory  footing,  and  bu.siness  will  not  be  promptly 
and  efficiently  disposed  of,  until  the  Conservator  is  relieved  of 
some  of  the  burden  of  office  work  under  wihcli  he  is  at  j)resent 
crushed. 
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Setters  to  tlie  Cliitor. 


The  Editor  desires  it  to  he  distinctly  understood  that  he  does  not  hold 
hiimelf  respondble  for  the  opinions  e.vpre«»edhy   correspondents.'] 


THE  PRESENT  STATE  OF    THE   INDIAN  P.  W.  D.   AND 

ITS  PAST  HISTORY. 

IV. 

SiR^_Looking  back  at  the  history  of  India  during  the  past 
((Uarter  of  a  century,  nothing  strilces  tlie  observer  so  much  as  the 
vast  development  of  public  works  «  hich  has  taken  place  during  that 
periofi,  and  the  great  changes  in  tlie  social,  political,  and  adminis- 
trative life  of  India,  brought  about  by  their  agency.  In  1857, 
tiiere  were  only  some  273  miles  of  open  Railway  as  against  10,784 
miles  in  1884,  which  has  since  been  largely  increased.  During  the 
same  time  the  total  imports  had  risen  from  .£28,610,000  to 
£68,160,000  ;  and  the  exports,  which  weie; £4,790,000  in  1854,  had 
risen  to  £20,940,000  in  1884.  In  India  nearly  all  the  great  public 
works  are  constructe<l  by  fjovernment  through  the  asjency  of  a 
larje  department,  whose  growth  may  be  judged  of  from  the  fact 
that  the  gross  annual  expenditure  under  this  head,  which  was 
only  £4,340,1 00  in  1857,  had  increased  to  £18,610,000  in  1884, 
thus  exceeding  the  total  expenditure  on  the  Army  in  that  year  by 
over  one  and-a-half  million,  .and  forming  over  26  per  cent,  of  the 
total  annual  expenditure,  which  in  that  year  amounted  to 
£70,340,000.  Bnt  unlike  expenditure  on  the  Army,  which  in  a 
certain  sense  is  a  dead  loss  to  the  State,  aiid  an  inevitable  burden 
that  has  to  be  endured,  we  find  that  so  far  from  this  being  the 
case  wiih  Pulilic  Works  expenditure,  it  is  a  ilirect  and  increasing 
source  of  revenue  to  India.  In  1857  ihe  total  annual  revenue 
from  Public  WorKs  was  only  £920,0<X).  This  had  risen  to 
£14,120,000  per  annum  in'  1884,  at,  which  time  it  formed  19-5  per 
cent  of  the  total  revenue  of  India,  that  in  the  latter  year  stood  at 
£71,73  \000.  It  is  too  much  the  habit  of  a  certain  class  of  Anglo- 
Indian  officials  to  say  that  we  rule  India  by  the  power  of  the 
sword.  There  cannot  be  a  more  misleading  phra>'e  than  thi.s,  for 
if  we  have  been  able  to  do  any  good  in  Indi.a,  it  has  been  by  the 
inculcaiion  of  princi))les  of  truth  and  justice  into  our  administra- 
tion, by  education,  by  the  cultivation  of  the  arts  of  peace,  and  by 
the  development  of  the  resources  of  tlie  country. 

This  hius  been  brought  about  and  rendered  possible  in  a  great 
measure  through  the  agency  of  the  Public  Works  Department, 
which  however  criticised  in  the  detail  of  its  working,  and  the 
undoubtedly  cumbrous  nature  of  some  of  its  machinery,  yields  to 
none  ;  no,  not  even  to  the  Heaven  born  C  S  itself  in  tlie  magni- 
tude of  the  results  it  has  secured  for  India. 

The  Civil  Engineers  are,  owing  to  the  varied  recruitment  of  the 
<leparlment,  divisible  into  six  iliffereiit  classes  all  under  varying 
rules  as  leg.ards  leave  and  pension,  and  all,  in  spite  of  reiterated 
promises,  very  differently  treated  from  the  Royal  Engineer, 

The  leadinsj  ditferences  between  the  emoluments  of  the  Royal 
and  the  most  favored  cla.ss  of  Civil  Engineers  are — • 


Royal  Engineers. 

(a)  Are  under  no  obligation 
to  elect  for  Indian  service  till 
they  have  completed  four  years 
in  that  country. 

(b)  After  electing  for  conti- 
nuous service  in  India,  they  can 
still  in  event  of  distaste  for  the 
work,  ill-health  or  other  cause, 
exchange  with  officers  on  the 
lli.me  Establishment  If  placed 
on  half  pay  or  retired  from  the 
Military  Department,  they  can 
still  remain  on  in  India  on 
( 'ivil  employ. 

(c)  Service  for  pension  is 
from  date  of  1st  commission 
including  all  service  on  half  pay 
effective  or  retired  list,  at  home 
or  elsewhere,  also  the  two  years 
of  training  at  Chatham. 

(d)  Three,  yeari  British  ser- 
rice  in  .addition,  all  leave  out  of 
India  (however  long)  counts 
as  service  for  India  pension. 


(e)  Draw  in  addition  to  the 
<  'ivil  pay  of  their  rank  Military 
l>ay  as  under  ;  — 


I.iculenant  R^ 

M.iji.r 

1 ,1. -Colonel 

C'olonel 


per  month 


70  o 

140  o 

,  , .   1 80  o 

■■   =43  S 

••   3"4  6 

(f)  Draw  on  furlough  a 
minimum  p.ay  of  2.50  Pounds 
slf'.rling  per  annum  and  ,£500 
above  Executive  Engineer  4th 
K':ide, 


1 


f'lVIt,     ESOINEERS. 


Xo    corresponding    ailvan- 
tages  are  possible. 


EOTAL     EnOINKERS. 

(g)    Have  a  widows'  and  or- 
phans' Fand. 


(h) 

Retire 

on    pensions    as 

undei 

; — 

After  20  vears 

service  . 

..  £2.50 

24      „ 

.    £365 

28      „ 

.,  £500 

1} 

32      „ 

)»       ^ 

.,  £700 

Service    for 
from    date   of 


pension     counts 
leaving  Cooper's 


Hill  and  includes  at  most    one 
vear's  Eiislish  training. 


A  nia.ximum  of  four  years 
fiiily  counts  for  pension  out  fif 
.all  leave,  including  sick  leave, 
and  ■  furlough  during  entire 
servic)'   of  30  years 

Do  Hot  draw  uny  additions 
to  tlu-ii  net  Civil  pay. 


Pay  on  fui  lough  is  hiilf  pay 
at  current  exchange.  There  is 
no  iiiiximma  Some  officers 
would  now  after  10  years'  ser- 
vice draw  £180  a  year  if  sent 
home  sick. 


Civit,  Engisekrs. 

Have  a  provident  Fund  to 
which  all  must  subscribe,  but, 
without  State  aid  other  thau 
management  of  tin-  Fund  , 

(.^an   retire     on     pensions  a* 
under : — 
After  20 vears' service  Us.  .l,(X)0* 

„     25' ,,         „        ,.   ,-),000*f 

No  corresponding  pension. 

No  corresponding  pension. 

t  Subject  to  a  possible  ir'ant 
of  an  additional  pension  of 
Rs.  2,000  (£133-6-8)  and 
Rs,  1,000  (£66-13-4)  for  (Jhief 
and  Superintending  Eugineera 
rtspectively. 

A II  are  pa  id  in  Rupees. 

*  Equal  at  present  exchange  £260  and 

These   inequalities  are  glaring   enough,  but  these   are    not  the 
only  inequalities  in  the   Deiiaitment,     The   Civil    Engineers  num- 
bering about  708  are  made  up  of — 
(1.)     "Stanley"  Engineers  engaged  by  the  Secretary  of  State. 
(2,)     Cooper's  Hill  Engineers  includin.,'  some  natives  of  India. 
(3)    Appointed   in    India   by    the   Indian   Goveriiment    with 

English  experience. 
(4.)     Appointed   in    India  from  the   Indian    Colleges    j.rior   to 
1st  April  1876. 

(5)  Appointed  simil.arly  since  1st  April  1876, 

(6)  Natives  of  India  appointed  in  India 

Class     (1)     Counts  its   service  from  date   of  landing  in  India  and 

not  from  date  of  appointment  thei  eby   differing  from 
Cla-ss     (2)     Which  counts  its  service   from    date  of   leaving    the 
Coopei's  Hill  College,     Both  are  under  the  same  leave 
and  pension  rule.s,  namely,  2  years  furlough  in  20  years 
counting  as  service  for  pension  and  one  year's  furlough 
not  counting  as  service   for  pension,   after  each  4  years' 
of  service.     Furlough  p.ay  is   for  both    half  pay  at  cur- 
rent  exchange,  and     pension    after    20  and   25   years 
service  is  Rs.  4000  and  Rs  5000   lespectively 
Class     (3)     Has   under   Resolution   (iovt.  India    449,  "dated    18th 
April   1884  been    admitted  to    the  same   pension  rule.s, 
but  not  to  the  leave  rules. 
Class     4      Has  the  general  U,  C,  S,  pension  and  leave  rules," 

Although  prior  to  the  Governraentof  India  order  dated  1st  April 
1876,  they  were  admitted  to  the  service  without  any  information 
being  given  them  that  they  would  be  differently  treated  to  classes 
(1)  and  (2),  when  those  classes  were  admitted  to  improved  fur- 
lough and-pensioii  rules  class  (4)  were  excluded,  although  many  of 
them  are  undoubtedly  of  English  domicile  and  li.ad  never  received 
any  notification  that  they  would  be  differently  treated  to  other 
European  Engineers, 

Class     (5)     Stands  in  the  .same  position  as  class  (4)  with  this  differ- 
ence that  entering  subsequently    to   the  order  referred 
to  they  entered  with  their  eyes  open. 
Class     (6)     May  for  the  present  iniipose  be  left  out  of  account.  As 
a  class  it  is   not   contended    even   by    themselvrs   that 
they   are   the   equals   in   experience    and    professional 
attainments  of   the   European   Engineers.     Their  leave 
and  pension  rules  are,  for  men  serving   in    their  native 
land,  libeial,  and  this  is  evidenced  by  the  large  supply 
available. 
There    is  no  Civil  Engineer  on  the   Council  of  the  Secretary  of 
State -as  a  Secretary  to  the  Government  of  India — as  a  Secretary 
to  any  of  the  Ixical  Goveinments —  as  a   Consulting    Engineer  for 
Railways — or  Director  Ge'neral  of  Railways,  and  as   it  is  on    these 
officers  alone   that   Government   has   to   depend    for     advice  and 
opinions  on  .ill  matters  concerning  tjie   Department,  it  is  only  just 
that  a  certain    lunportion   of  them  should  be  Civil  Engineers,  and 
not  all  Royal  Engineers,  as  at  present. 

The  proportion  of  (Jivil  to  Royal  Engineers  in  the  De))artment 
is  more  than  three  to  one,  so  that  at  present  practically  the  great 
bulk  of  the  Depai  tment  has  no  means  of  getting  their  views  put 
before  (lovernnient,  for  without  wishing  for  a  moment  to  impeach 
the  good  faitli  of  the  Royal  Engineer  advisers  to  Government,  yet 
it  is  impossible  Init  that  their  opinion."  and  feelings  must,  in 
controversial  matter.s,  lean  in  favor  of  their  brother  officers.  On 
this  question  it  may  be  noted  that  when  a  few  years  ago  it  was 
con.sidered  advisable  to  form  a  "  C!onsulting  Engineer  for  Railway.s" 
Department,  Government  was  advised  to  reserve  the  whole  of 
the  head,  or  "  (.Consulting  Engineer"  appointments  for  Royal 
Engineer  officers — many  of  the  officers  in  consequence  appointed 
to  the  Branch  were  lacking  in  any  special  Railway  experience, 
while  at  the  same  time  there  were  many  Civil  Engineers  in  the 
Department,  who  had  been  employed  on  Railway  work  all  their 
lives  and  well  ((ualified  for  the  Consulting  Engineer  appointments. 
It  is  absurd  to  suppose  tliat  the  Government  of  India,  re- 
presented in  the  D,  P.  W.  by  men  with  interests  antagonistic 
to  the  Civil  Engineers  should  have  the  interests  of  the  Civil 
Engineers  at  heart. 

If  this  was  really  the  ease  endeavours  would  be  made  to  take 
the  sense  of  the    Departiuent   on    the  various  questions  from  time 
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to  time  raised.  CoUwtive  memorials  are  not  allowed,  liowever 
courteouslv  and  properly  wordeii,  and  matters  of  vital  imfHirtance 
to  the  C.  k  arv  disciisso<l  with  closed  doors,  his  exclusion  being 
carefully  enforce*!. 

Under  such  cii-cura»t«nc«8  is  it  to  be  wondered  at  that  discontent 
•honld  be  so  widely  spi-ead  in  the  Department 

We    have  now  reached  this  jwint  that  there  are  in  the  Depart- 
aaent  called  ujwn  to  perform  the  same  duties 
145     Military  Engineers 
466    Civil  Engineers  appointed  in  England 
6S    Civil  Engineei-3  api)ointe<l  in  India  (English  trained) 
153    Civil  Engineers  appointeii  in  India 

834     Approximately 

That  a'unrances  have  been  given  by  the  Government  of  India 
*nd  the  Secri-tary  of  State  that  the  European  C^ivil  Engineers 
•hall  have  equal"  treatment  with  their  military  brethren,  not- 
withstanding which  all  the  above  mentioned  disparities  exist. 
There  i«  however  another  aspt^ct  of  the  questiim  which  we, 
dealing  with  the  history  of  the  personnel  of  the  department 
have  not  as  yet  touched  upon,  it  is  this.  In  the  Provincial 
branches  more  especially  the  ratio  of  Establishment  to  new 
works  is  absurdly  large,  reaching  in  one  instance,  which  we 
recently  gave,  the  figure  of  110  per  cent.  It  is  needless  to 
multipiy  instances  ;  the  fact  is  a  jwitent  one  and  has  been  recordeil 
by  the  Public  Service  t;oramis<ion.  Under  tliese  circumstances, 
however,  it  is  clear  that  a  Re-organization  scheme  which,  simply 
urges  Government  to  aid  the  seuioi-s  to  retire  for  the  benefit 
of  the  juniors  by  offering  £40()  and  £500  pensions  at  the  end 
of  20  and  25  years'  service,  and  so  add  to  the  alrea<ly  overgrown 
cost  of  Establishment  is  neither  economical  nor  just  to  the  tax- 
payer. Moreover,  judging  from  the  fact  that  Government  were 
empowered  bv  the  Secretary  of  State  to  apply  the  50-year  rule  in 
1883,  and  did  so  with  great  reluctance  in  1887,  such  a  concession 
M  most  unlikelv.  Indee.l,  looking  at  the  question  all  round 
H  seems  that  tfie  Government  of  India  cannot  be  expected  to 
increase  the  bnnlen  of  the  P.  W.  D.  Establishment  in  any 
oonsidenible  degree. 

Verit.as. 


KllRATA. 


Sir, — In  .'Vrticle  I.  "  Irrigation  in  the  Punjab"  the  top  line  of 
right  c<jlumu  sliould  read  thus  :  — 

Actual  r.-ceipt-s  realized  from  Miscellaneous  sources  during 
1KS6-H7  ...  ...  ...  Rs.  1,15.370 

Original  Estimate  ...  ...     „      81,000 


More  than         „  ...  ...     „      34,370 

In  the  1  Ith  line  from  the  foot  of  .same   page  311  for  "MilpuUs' 
noii  Tailfalls 

In  Article  III.,   i>age   :160,   for  Knttoru  read  Kuttora  and  for 
Hurraku  read  Hurreekee. 

E.  B. 


INFORMATION  WANTED. 

Sir,-— Ciui  yon  or  any  of  your  readers  kindly  give  me  informa- 
tion on  the  following  (mints  :-- 

1.  When  and  where  Colonel  .Jacob's  Port  folio  of  working 
drawings  i.f  Indian  urchitecture  will  be  published,  and  to  whom 
■uUieriptions  should  be  sent  / 

2.  Area  of  waterways  for  Indian  Rive's:  Colonel  Dicken's 
formula  works  well  foi  Virije  ureas  taking  constant  at  825  ;  but 
wh^it  foininia  is  the  best  to  n.«e  for  calculating  ftnall  areas  ? 

3.  What  are  the  qualifications  for  District  Engineers  prescrib- 
ed by  (jovernment  and  publislied  in  ihe  Caleutta  G./ce/fc  of  tlic 
16th  March  1887,  I.K.,  page  7i>.  I  have  trie  i,  but  unsuuce.ssfnlly, 
to  obtain  a  copy.  Will  you  quote  the  ruling  or  inform  me  where 
lo  obtain  a  fvqtv  ? 

M.  S.  K. 


If  I  could  have  got  any  particulars  on  the  spot  1  would  have 
written  you  an  article  on  the  subject  :  perhaps  you  may  like  to 
notice  the  scheme  in  your  paper.  From  the  book  I  send  you 
and  one  or  two  prospectuses  enclosed  in  it,  \o\\  will  be  able  to 
learn  as  much  as  I  know  myself  about  it.  I  don't  know  what 
the  opinion  of  the  knowing  ones  in  Melbourne  is  as  to  »the 
advantages  of  the  scheme  as  an  investment.  On  jiaper  it  looks 
like  a  pagoda  tree.  The  results  of  irrigation  in  a  suitable  climate 
ai-e  very  wonderful  :  vide  Sind. 

November  13,  1888.  Bombatite. 


IRRIGATION  IN  AUSTRALIA. 

Sin,  I  hare  juKt  returned  from  a  short  trip  to  Australia 
and  was  much  interested  in  what  I  heard  while  in  Mel- 
bourne of  the  Clialfey  Brothers  big  IrriL'ation  scheme.  My 
time  in  the  i.-olonies  wan  so  short,  only  a  month  alt.)getlier, 
that  I  had  not  an  i.p|M.rtiniify  of  going  to  Mildura  or  Renmark 
to  see  the  iriigatioii  ii|ierationH,  much  as  I  sluuild  have  liked  it: 
Bor  could  I  get  much  information  as  to  the  Engineering  details  of 
the  m.-henie.  .\s  far  as  I  coulil  learn,  they  are  going  to  jjump  tiie 
water  by  three  cent>ifugal  pnm|>s  driven  by  steam,  the  waier  so 
raiMij  is  to  l)e  distributed  by  concrete  channels  and  iron  pipes 
and  will  Iw  ilelivere<l  at  tl.e  highest  point  of  each  10  acre  block. 

I  wml  yon  a  copv  of  the  Cliatfey  Brothers'  very  elaborate  book,* 
adveitlMing  the  pioject.     The  views  of  Melbourne  are   very  g<iod 

•  A  baiHlsomely  bound  and  illustrated  volume.— Ed.,  /.  K. 


MOORE'S    IMPROVED  CAST-IRON  SLEEPER. 

Sir, — As  "G.  E.  M,"  in  your  issue  of  the  27th  October,  asks  my 
reasons  for  supposing  that  his  sleei)er  will  break  in  the  centre,  I 
may  mention,  that  about  five  years  ago  a  cast-iron  sleeper  with  u 
fixed  outer,  and  loo.se  inner  jaw,  was  designed  and  tried,  but  not 
patented.  In  shape  it  was  not  unlike  the  D.  and  O  ,  but  the  rail, 
instead  of  being  suspended,  rested  on  the  plate.  They  were 
carefully  packed  under  the  per.sonal  supervision  of  the  designer, 
but  all  broke  under  the  rail,  and  the  marks  clearly  proved  that 
the  damage  was  done  by  the  rail  moving  up  and  down,  as  trains 
)mssed  over  the  line.  The  loose  jaw  had  at  least  four  times  as 
much  grip  on  the  rail  a*  the  T-iron  tie  bar  of  Mr.  Moore's  sleeper, 
but  still  it  failed  to  keep  the  rail  steady. 

The  Barlow  Chair  Sleejjer,  and  even  the  ordinary  chair,  also 
break  in  the  centre,  if  the  wooden  keys  are  not  kept  tight,  and 
it  was  chiefly  on  this  account  that  the  former  was  condemned, 
although  it  had  many  good  ])oints 

Personally,  1  object  to  any  sleeper  that  is  trough,  or  cup  shaped, 
although  inventors,  in  Europe,  evidently  are  of  opinion  that 
sleepers  of  this  class  arc  superior  to  those  made  Hat  with  a  centre 
rib,  as  they  give  more  hold  on  the  ballast.  This  is  perhaps  correct, 
but  is  it  an  advanta,g(!,  and  is  it  necssnari/  in  this  country  where 
the  ballast  is  never  more  than  2  inches  below  rail  level  ?  Experi- 
ence has  proved  iliat  there  is  no  difficulty  in  keeping  the  road  in 
proper  alignment  with  D.  and  O.  sleepers,  and  thej'  can  be  packed 
better  and  quicker  than  any  hollow  sleeper. 

I  quite  agree  with  G.  E.  M.  that  experience  is  the  best  test, 
and  I  would  like  to  see  his  patent  tried.  Still,  unless  I  am  very 
much  mistaken,  I  think  that  he  will  find  that  the  rails  will  rock 
more  in  his  sleeper  than  they  do  in  the  I),  and  O.  As  a  matter  of 
fact,  these  last  ilo  not  require  packing  so  often  as  wooden  sleep 
ers  ;  I  saw  some  lately — on  a  portion  of  the  line  where  many 
heavy  train.s  run  -  that  had  not  been  touched  for  21  months,  ami 
they  did  not  apf)ear  t^i  require  repacking. 

Railrcideb. 


THE  ACXJOUNTS  BRANCH,  P.   W.  D. 

Sir, — A  Committee  has  been  appointed,  so  far  as  I  can  make  out 
or  understand,  to  inquire  and  ascertain  what  particular  Forms  of 
Accounts  might  be  dispensed  with  in  Executive  Engineer.s'  Offices. 
This,  however,  is  not  by  any  means  what  is  really  required  at  all. 
One  meniber  of  the  ('ominittee  at  least  could  tell  otf  his  tongU'' 
what  particular  l"\)iin8  are  really  iiece.s.«ary,  nnd  what  othei.-^ 
might  be  safely  dispensed  with.  I  allude  to  Colonel  E  Haivev. 
R.K.,  than  whon'.  there  is  not  another  officer  in  the  whole  P.  W.  If. 
who  is  so  thoioughly  conversant  with  the  present  system  of' 
accounts. 

But  here  as  usual  the  Government  are  on  the  wiO"g  scent 
altogether.  They  wish  to  effect  economy,  yet  do  not  know  wheif 
to  be.'in,  or  ratln^r  where  to  apply  the  shears.  Knowing  some- 
thing of  the  )iast  and  pie-ient  systems  of  the  Public  Works  Accounts 
permit  me  to  oiler  a  few  suggestions  to  effect  a  very  material  eco- 
nomy and  that,  too,  without  in  the  slightest  degree  sacrificing 
efliciei  cy. 

In  the  good  old  days  "Lang  Syne'  the  Provincial  Chief  Engineer^ 
au<lite<l  tiic  accounts  of  their  respective  chaiges.  To  assist  them 
to  do  this  they  liad  Head  Accountants  (one  to  each  Province) 
with  "  Blanch  .Vccountanls"  for  each  circle  of  Sujierintendencc. 
These  again  had  a  few  Accountant  (!leiks  to  assist  in  the  prepara 
tion  of  the  Provincial  Accounts,  which  when  so  prepared  were  (it 
I  remember  rightly)  forwarded  not  submit  ed  to  the  Civil  Accoun 
tants-General  of  Provinces.  The  foregoing  is  a  rough,  but  1 
believe  quite  accurate  sketch  of  the  old  system  of  audit 

The  present  system  is  much  mo'e  elabiu'a'e,  indeed  a  great  deal 
loo  much  so  to  endure   for   ever.     The    present   system  was  in trcj 
duced  in  1 8."ji)  and  has   enjoyed    therefore  a  career  of  twenty-iiiin' 
yeais.     J  have  no  doubt  whatever  but  the  present  coliissal   ilimen 
sions  it   has   attained    have     far   exceeiled    anything   its  talented 
founder,  now  a  member  fif  Council,  ever  antici])ated.    .Someone  has, 
howeve',  sagely  observed     that   Secretariats   have  a  tendency    to 
expansion.     The  jjiesct  Accounts  Branch    consists   of   ninety-txvH 
officers  and  a  host  of   Accountants  which    are   "  too  numerous   to 
detail,"  or   even    enumerate     with     any  probability  of   accuracy. 
These  superior  officeis  are  divided  and  sub-divided  in  .Accountant- 
General,     two    D-piity     Accountants-General,     eighty-five   Kvii 
miners.    Deputy    Exaniiner.s.   and    .Assistant    Examiners  ;   and    to 
bring  up  the  rear,  there  are  four  "Apprentice  ExHiuiners."   Of  tin- 
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foregoing,  nine  ai-e  officers  of  the  Corps  of  Eoyal  Engineers,  rang- 
ing in  Army  rank  fi  om  full  Colonel  to  junior  Lieutenants,  four 
are  officers  of  the  Staff  Corps,  two  are  Civil  Eui^ineers  under 
what  is  cilled  "special  covenant,"  while  no  leas  than  seventeen 
blooming  youths  are  Civil  Engineers  from  that  mine  of  talent, 
Coopers  Hill. 

Now,  if  these  gentlemen  had  even  the  most  remote  idea  of  the 
meaning  of  "  Esprit  de  Corps"  they  would  consider  it  beneath 
their  dignity  to  sit  down  in  their  chair  of  Accountant  at  all.  This 
remark  specially  applies  to  the  officers  of  the  distinyuished  Corps 
of  Royal  Engineers.  The  idea  of  a  junior  Lieutenant  of  this 
distinguished  Corps,  comini;  straight  from  Chatham  to  Simla 
and  settling  comfortably  down  in  the  seat  of  an  Accountant  is  so 
rich  that  it  could  not  possibly  be  omitted  in  writing  of  the  Ac- 
counts Bi  anch.  It  must,  however,  be  admitted  that  this  young 
gentleman  has  commenced  his  "Military  Career"'  with  extreme 
<aution,  and  if  he  adheres  to  the  same  cautious  line  of  policy  to 
the  close  of  his  service  he  will  return  home  with  a  breast  as  inno- 
cent of  honours  as  his  talented  fathers  did  before  him.  The  proper 
sphere  for  this  junior  subaltern  of  E.  E.  would  be  at  the  present 
moment  under  Colonel  Beresford  Lovett,  c.si.,  r.e,  on  the 
Black  Mountain,  but  no  such  absurd  idea  ever  entered  his  peaceful 
head.  Simla  is  very  much  preferable  to  the  air  on  the  Black 
Mountain.  This,  however,  is  a  serious  digressioTi,  and  can  only 
be  explained  by  a  desire  to  shew  what  extremely  comfortable 
billets  there  are  in  the  Accounts  Branch  of  the  P.  W.  D. 

The  remedy  for  this  state  of  affairs  is  short,  simple  and  effective. 
Abolition  pure  and  simple,  complete  and  wholesale  of  the  present 
overgrown  and  unwieldy  Department  is  the  only  possible  reform 
of  a  branch  of  the  Indian  administration  for  which  there  is  not 
even  the  shadow  of  excuse  for  retaining. 

The  work  can  be  done  much  more  efficiently  by  a  staff  of  pro- 
bably one-tenth  the  present  number  at  a  proportionate  saving 
to  the  S  ate. 

One  Head  Accountant  with  six  of  the  present  Accountants  of  the 
first  and  second  grades  with  one  Clerk  attached  to  each  Provincial 
Accouiitant-General  would  complete  the  whole  accounts.  Civil  and 
Militaiy,  of  the  Province  much  more  expeditiously  than  is  now  the 
case  with  the  whole  of  the  expensive  and  unwieldy  machinety 
emploved. 

E.  B. 


Jit^rarg  §.otms. 


Notes  on  a  system    of  Standard  Details  as  applied  to    the 
Construction  of  Rolling  Stock  on  Railways  in  India.     J5y 
Everard  R.  Calthrop,  Assistant  Locomotive  Superintendent,  Great 
Indian  Peninsula  Railway.    Bombay  :  Printed  at  the    Times 
of  India     Steam  Press.  1887. 
Mr.  Calthrop's  notes  on  a  system  of  Standard   Details  as  ap- 
plied to  the  construction  of  Rolling   Stock  is  a  well  thought  out 
and  carefully  written  book  and  one  which  every  Loco.    Superinten- 
dent might  study  with   advantage,  and   place  in   the  hands  of  his 
District  Officers  with  instructions  to  read,  mark  and  learn. 

The  main  principle  of  the  system  is,  that  every  detail  part  or 
vmit  which  goes  to  make  up  the  Rolling  Stock,  whether  a  locomo- 
tive, a  carriage  or  a  wagon  should  be  carefully  thought  out,  and 
when  once  the  form  is  found  which  is  believed  to  be  the  most 
tuitable  for  the  work  for  which  it  is  intended,  that  desi'.;n  should 
be  stereotyped  and  become  a  standard,  and  a  drawing  of  the  article 
together  with  a  written  specification  of  the  stores  required  for  its 
manufacture  registered  in  the  drawing  office  as  a  Standard  Detail. 
This  idea  in  itself  is  nothing  new,  and  is  only  what  every  Loco- 
motive Superintendent  is  likely  to  strive  aftei-,  but  the  aurhor  has 
jone  very  fully  into  the  details  as  to  how  this  desirable  principle 
may  be  brought  about,  and  his  Indian  experience  and  evident 
knowledge  of  American  j)ractice  has  made  his  notes   valuable. 

The  author  brings  forward  some  very  strong  but  reasonable 
arguments  to  shew  that,  with  a  system  of  Standard  Details  the 
cost  of  new,  and  repaiis  to  old  stock  can  be  much  reduced,  and  that 
the  system  enables  a  fairly  accurate  forecast  to  be  made  of  the 
repairs  and  renewals  likely  to  be  required  after  any  fixed  period, 
which  is  a  point  of  much  importance  to  a  Locomotive  Superinten- 
•dent  who  has  to  obtain  the  bulk  of  the  stores  for  such  renewals 
from  England. 

Mr.  Calthrop  touches  on  a  matter  which  has  hitherto  not  re- 
ceived the  attention  of  Indian  Locomotive  and  Carriage  Su- 
perintendents which  it  deserves,  when  he  says  : — "The  consumma. 
tion  of  achievement  to  be  attained  by  the  Locomotive  Department 


of  a  Railway,  as  regards  the  maintenance  of  rolling  stock,  is  to 
keep  the  largest  possible  percentage  of  stock  of  all  kinds  constant, 
ly  available  for  traffic.  If  stock  under  repairs  is  detained  for 
traffic  50  per  cent,  longer  than  is  necessary  and  the  average 
proportion  under  repairs  reaches  25  per  cent,  it  is  clear  that 
the  line  could  be  worked  to  the  same  efficiency  under  the  more 
favorable  conditions,  with  a  smaller  total  of  rolling  stock  equal  to 
91  i  per  cent.,  or  the  same  rolling  stock  would  become  as  efficient 
as  if  it  were  greater  and  equal  to  108  J  per  cent." 

His  proposal,  however,  to  do  the  larger  portion  of  repairs  while 
the  stock  is  running,  to  quote  his  own  word  is  startling,  and  the 
method  he  suggests  is  as  follows  :— • 

That  as  it  is  the  moving  portions  of  the  stock  that  require 
repairs  most  frequently,  that  those  parts  when  damaged  or 
wori),  should  be  at  once  replaced  with  new  and  the  old  parts 
brought  in  and  repaired  at  leisure. 

This  practice  could  not  of  course  be  carried  out  at  all,  unless  the 
different  units  or  parts  which  make  up  the  stock  were  originally 
of  standard  dimensions,  and  ali hough  it  is  doubtless  economy  to 
keep  rolling  stock  going  as  long  as  possible,  still  it  is  doubtful 
whether  the  practice  of  putting  in  new  parts  piecemeal  into  a  loco- 
motive or  a  carriage  would  in  the  end  be  true  economy.  It  must 
not  be  overlooked  that  most  of  the  wearing  parts  of  rolling  stock 
generally,  and  locomotives  in  particular,  have  arrangements  for 
taking  up  or  adjusting  the  wear  and  tear,  and  that  these  parts 
after  working  or  running  together  become  adapted  to  one  another, 
and  although  originally  of  the  same  standard  dimensions  will  not 
fit  others.  For  instance,  suppose  a  six  wheel  coupled  engine  requir- 
ed her  tyres  re-turned  under  the  system  proposed  ;  a  new  set  of 
wheels  would  be  furnished  and  the  actual  work  of  taking  out  the 
old  set  and  putting  in  the  new  set  would  perhaps  take  a  day  or  so 
whereas  if  the  engine  was  laid  up  while  the  old  wheels  were  turned 
the  repairs  would  take  probably  three  or  four  days.  On  the  face 
of  it,  this  it  would  appear  to  be  a  saving  when  every  enwine  was 
required,  but  it  must  be  remembered  that  if  a  new  set  of  wheels 
was  put  in,  the  probabilities  are  that  the  axle  bearing  brasses,  the 
coupling  rods,  the  big  ends  and  eccentric  sheaves,  &c.,  &c.,  although 
originally  of  standard  dimensions,  would  through  wear  not  tit  the 
new  set  of  wheels.  There  is  no  doubt  that  a  liberal  reserve  of 
duplicate  parts  is  a  satisfactory  and  economical  way  of  keeping 
stock  in  running,  but  it  is  a  system  which  has  been  already  much 
abused  in  India. 

We  have  reason  to  know  that  the  home  authorities  have  recent- 
ly called  attention  to  length  of  time  that  stock  in  India  is  laid  by 
for  repairs,  and  the  large  percentage  laid  up.  Now,  after  making 
allowances  for  speed  and  facilities  for  repairs  &c.,  there  is  no 
doubt  that  the  mileage  we  obtain  out  of  our  rolling  stock  com- 
pares very  unfavorably  with  American  and  Continental  returns. 
We  think,  however,  that  the  home  authorities  may  fairly  take 
a  large  proportion  of  the  blame  for  this  to  themselves,  as  the 
main  reason  for  the  protracted  periods  that  stock  in  India 
is  laid  up  for  repair,  is  due  to  original  faulty  and  unsuitable  design, 
and  the  difficulty  of  procuring  stores  or  material  for  the  repairs. 
The  system  advocated  by  Mr.  Calthrop  might  well  be  considered 
by  the  home  authorities. 

As  we  have  said,  a  system  of  standard  dimensions  is  one 
that  every  Loco,  and  Carriage  Superintendent  would  clad- 
ly  carry  out,  but  the  legacy  that  most  Superintendents 
have  to  take  over  of  as  many  different  classes  of  engines 
carriages  and  wagons  to  do  the  same  work  as  there  are  letters  in 
the  Alphabet  is  a  very  serious  obstacle  in  the  way.  This  legacy 
is  the  result  of  amateur  ideas  of  rolling  stock,  and  the  wonderful 
ignorance  of  the  requirement  of  the  country,  that  the  Consulting' 
Engineers  at  home  have  shewn  in  past  years.  However,  these  are 
more  enlightened  days  and  the  new  Railway  Companies  will  doubt- 
less see  that  it  will  pay  the  shareholders  best  to  allow  the  Locomo- 
tive Superintendent  to  ask  for  what  he  wants  in  the  way  of  rolling 
stock,  and  he  will  then  he  able  to  adopt  and  maintain  a  uniforM 
system  which  is  true  economy,  by  whatever  name  it  is  called. 
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MADRAS  LIGHT-HOUSE. 

It  having  been  suggested  that  an  account  of  the  Mad- 
ras Light-house  would  be  an  appropriate  accompaniment 
to  the  articles  that  have  recently  appeared  in  this  Journal 
on  the  Light-houses  in  Burma,  we  are  induced  to  furnish 
the  illustrations  annexed  with  the  following  particulars.  : — 
Kit  me  of  Light       ...  "Madras." 

Lt'cation  ...   On  Esplanade,  north  of  the  Fort. 

Pvsitian  ...  Latitude  13'  15'  11"  N. 

Longitude  80=  16'  51"  E. 
Color  of  Light         ...  White — flashing. 
Interval*  of  revolu- 
tion of  jUuih         . . .  Light  has  five  faces  and  every  min- 
ute one   face  flashes  towards  the 
same  spot,   but  three   faces  are 
presented  seaward  at  the  same 
time. 
Miles  visible  in  clear 

weatlier  ...  ...  ...     20 

Height    in    feet    of 

centre  of    lantern 

above   high   water  ...  ...  128 

Height    in    feet    of 

building  from  hose 

tovane  ...  ...  ...  125 

Arc  of  illuinination  ...  •■•  310° 

facing  East. 
Nature  of  Constnui- 

tion  ...  Granite  column,  lined  with  brick. 

Character  and  order 

of      illuminating 

apparntiui  ...  Catadioptric. 

Year  lighted  ...  1st  January  1844. 

Objects  ...  To    guide     vessels     clear    of    the 

Pulicat  shoal  and  into  the  road- 
stead of  Madras. 

The  excavation  for  the  foundations  was  carried  down 
to  a  depth  of  10  feet  below  the  surface.  Beneath  this, 
wells  8  feet  deep  were  sunk.  The  four  flanking  but- 
tresses (used  as  store-rooms,  etc.)  are  buildings  quite  inde- 
pendent of  the  shaft  and  its  pedestal  and  foundations. 
A  well  3  feet  in  diameter  exists  in  the  middle  of  these 
latter  for  the  purpose  of  increasing  the  fall  to  be  given  to 
the  weight  by  which  the  lighting  machinery  is  kept  in 
motion.  The  summit  of  the  column  is  reached  by  a 
flight  of  200  stone  steps  starting  from  the  base.  The 
lighting  machinery  was  designed  by  (then)  Captain 
Smith,  F.R..S.,  of  the  Madras  Engineers,  who  appears 
to  have  taken  a  prominent  part  in  the  design  and  erec- 
tion of  the  structure.  After  45  years'  use,  the  revolving 
machinery  was  removed  and  replaced  by  new  machinery 
in  March  this  year.  The  Madras  Light-house  is  the  only 
light-house  in  India  that  burns  cocoanut  oil :  all  else  use 
kerosine  oil. 


BANGALORE  WATER-SUPPLY. 

An  Es-say  contributed  by  A.  H.  Garrett, 

Executive  Engineer,  P.  W.  D.,  Madras. 

II. 

10.  Advantages  of  Proposed  source  of  Supply. — At 
the  commencement  of  this  paper  I  have  tried  to  shew 
that  a  reservoir  offers  the  only  satisfactory  means  of 
supplying  the  troops  in  Bangalore  with  drinking  water. 

The  reservoir  which  I  have  propo.sed  would  receive  its 
water  from  a  clean  gathering  ground,  it  would  be  certain 
of  an  ample  supply,  its  first  cost  would  not  be  great,  and 
the  annual  expenses  would  be  mwlerate. 

There  is,  however,  another  point  of  view  from  which  the 
proposed  source  of  supply  commends  itself  It  cannot 
be  overlooked  that  there  are  numerous  objections  to  the 
system  of  a  dual  supply  of  water  for  the  troops.  This 
idea  was  only  started  in  connection  with  the  distil- 
lation  scheme,  as   the   cost    of  the  distillation  process' 


made  it  impossible  to  supply  more  than  a  limited 
amount  of  distilled  water  to  the  troops.  If  really 
good  water  could  be  supplied  to  the  troops  for  inferior 
purposes,  as  well  as  for  drinking,  it  would  be  an  un- 
doubted advantage. 

The  present  source  of  supply  enables  this  to  be  done, 
and  the  following  is  an  approximate  estimate  of  the  cost 
of  the  works  which  would  be  necessary  : — 

Rs. 

Reservoir         ...  ...  ...       50,000 


Settling  Beds  . . . 

Filters 

Clear  Water  Cistern 

Engines  and  House 

Mains 

Stand  Pipes     ... 

Stand  Cocks    ... 

Compensation 

Contingencies... 


Working  Expenses 
Interest  at  10  per  cent. 

Annual  Cost  ... 


Total 


16,500 
20,000 
7,500 
40,000 
2,00,000 
10,000 
10,000 
82,000 
14,000 


4,50,000 


17,600 
45,000 

62,600 


The  estimate  provides  for  buying  up  the  entire 
gathering  ground  above  the  reservoir. 

The  total  cost  is  much  below  that  of  "Project  A,"  if 
compensation  is  allowed  for  the  four  villages  whose 
drainage  falls  into  the  Agaram  Tank. 

The  project  is  also  a  cheaper  one  than  "Project  B" 
(Annual  Cost  of  "Project  B"  Rs.  84,600)  the  annual  charges 
not  being  so  high,  whilst  water  of  uniform  purity  is 
supplied  for  all  purposes.  The  heaviest  item  in  the 
estimate  is  the  cost  of  the  mains.  If  water  was  taken 
from  the  Arkavutty  or  Penaukeny,  the  cost  of  the  mains 
would  be  doubled,  so  that  it  is  unlikely  that  a  scheme 
depending  on  either  of  these  rivers  would  be  as  econo- 
mical as  the  one  now  brought  forward.  It  would  be 
quite  impossible  to  bring  water  from  the  Caveri  at  a 
cost  at  all  approximating  to  that  of  the  Sagipaliya 
Project. 

(6.)  In  conjtonction  with  Sankey's  Reservoir  enables 
entire  population  of  Bangalore  to  be  supplied. — Pro- 
viding the  troops  with  good  drinking  water  would 
render  of  less  frequent  occurrence  cases  of  enteric 
fever,  which  have  of  late  been  very  numerous.  But  so 
long  as  the  water-supply  of  the  rest  of  the  popu- 
lation is  bad,  the  health  of  the  troops  must  be  in  danger. 
An  epidemic  in  the  bazaar  would  be  certain  to 
spread  to  the  garrison,  whose  well-being  is  thus  in  a 
great  measure  dependent  on  that  of  the  native  population. 
With  the  many  advantages  resulting  from  its  climat© 
and  pcsition,  it  is  most  desirable  that  the  value  of 
Bangalore  as  a  military  position  should  not  be  imperilled 
byadefectivewater-supply.  One  of  the  advantages  claimed 
for  the  source  of  supply  now  brought  forward  is  that,  in 
conjunction  with  Sankey's  reservoir,  a  sufficient  supply 
could  be  obtained  to  meet  the  wants  of  the  entire  popu- 
lation of  Bangalore.  The  daily  demands  of  the  entire 
population  may  be  taken  at  900,000  gallons,  and  after 
allowing  for  evaporation  the  amount  required  to  be 
stored  is  329'5  million  gallons.  In  para.  5,  I  have  shewn 
that  the  total  amount  available  for  storage  from  a 
catchment  of  4  square  miles  is  lllS  million  gallons,  so 
that  working  with  the  same  data  a  catchment  area  of 
118  square  miles  is  required  to  yield  329'5  million 
gallons.  The  total  area  of  the  gathering  grounds  of 
Sankey's  reservoir,  and  the  one  proposed  near  Sagipaliya, 
is  as  follows: — 

Sankey's  Reservoir  ...  25    square  miles. 

Sagipaliya     „  ...  4-5 


Total 


T'O  square  miles. 


fUtotor  un/i, 
ass  Chifn/i^: 
i  t,  antt  dis(^iary 
ruf  pipe/i.   q.  <f. 
larqe^  receivers 
p  Cowl. 

txppej-  rexxx^^ej^s 
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The  Amildar  of  Bangalore  makes  the  area  of  the  catch- 
ment nearly  5  square  miles.  Four-and-a-half  square 
miles  is  probably  not  too  much,  though  in  my  previous 
calculations  I  have  taken  the  catchment  area  to  be 
only  4  square  miles. 

According  to  my  calculations,  therefore,  the  drainage 
area  of  the  two  reservoirs  is  short  by  4'8  square  miles  of 
the  area  required  for  the  supply  of  the  whole  population. 
But  in  my  calculations,  I  have  not  only  accepted  Colonel 
Mullins'  small  proportion  of  yield  to  total  rainfall,  but  I 
have  also  made  a  very  large  allowance  for  wastage. 

This  is  not  taken  in  account  by  Colonel  Mullins  who,  in 
para.  28  of  his  report  (vide  also  para.  51  of  the  same 
report),  estimates  the  drainage  area  required  for  the 
supply  of  the  whole  population  at  7  5  square  miles,  or 
half  a  square  mile  more  than  the  combined  drainage 
areas  of  the  two  reservoirs.     Considering  the  character    of 


the  catchment  of  the  Sagipaliya  Reservoir,  I    have    little   suitable  sources  of  supply,  a  new  reservoir    will    have   to 


scheme  involving  so  low  an  expenditure.  The  cheaper 
of  Colonel  Mullin.s'  two  estim;ites  for  the  supply  of 
Bangalore  from  Nuniiydroog  amounts  to  Rs.  24,87,000,  or 
more  than  three  times  the  cost  of  the  Ooperhalli-8agi- 
paliya  Project. 

The  drainage  area  available  at  Nundydroog  is  only 
9  square  miles,  or  two  more  than  the  combined  areas 
of  the  Ooperhalli  and  Sagipaliya  reservoirs.  From  the 
map  it  would  seem  possible  to  add  about  2  square  miles 
to  the  catchment  of  the  Sagipaliya  reservoir.  Could 
this  be  done,  there  would,  I  think,  be  no  doubt  about  the 
promising  nature  of  the  project. 

11.  Summary. — The  conclusions  arrived  at  are  as 
follows : — 

(1.)  That  a  reservoir  affords  the  best  means  of  sup- 
plying the  troops  in  Bangalore  with  pure  drinking  water. 

(2.)     That  as  none  of  the  tanks   round    Bangalore   are 


doubt  that  the  yield  would  be  far  in  excess  of  my  calcu 
lations,  and  I  submit  that  much  might  be  done  at  a 
comparatively  trifling  cost  to  improve  Sankey's  reservoir. 
The  two  causes  which  have  chiefly  contributed  to  the 
failure  of  this  work  are  (1)  leakage  from  the  reservoir,  (2) 
absorption  of  the  rainfall  before  it  reaches  the  delivery 
channels.  The  leakage  could  be  stopped  by  covering 
the  whole  of  the  reservoir  bed  with  a  layer  of  concrete, 
and  this  should  not  cost  over  Rs.  50,000.  To  prevent  the 
absorption  of  the  rainfall,  a  system  of  drain  pipes  is  re- 
([uired. 

These  pipes  would  be  placed  about  18  inches  below  the 
surface  of  the  ground,  and  would  be  disposed  in  lines  so 
as  to  intercept  the  water  flowing  through  the  porous  soil, 
and  convey  it  to  the  delivery  channels.  The  pipes  would 
be  about  8  inches  diameter :  large-sized  gravel  would  be 
placed  round  them,  and  over  the  joints  fragments  of  larger 
pipes.  If  there  was  a  bed  of  clay  underlying  the  porous 
soil  at  a  moderate  depth,  the  drain  pipes  would  be 
embedded  in  it,  and  nearly  the  whole  of  the  rainfall 
could  be  intercepted. 

But  even  when  there  is  no  underlying  cla}',  pipes  similar 
to  those  described,  have  been  known  to  collect  a  very  con- 
.siderable  proportion  of  the  rainfall.  Ten  miles  of  drain 
pipes  would  probably  be  sufficient,  and  these  would  cost 
about  Rs.  25,000. 

At  present  the  Ooperhalli  reservoir,  although  5J  lakhs 
have  been  spent  on  it,  is  practically  useless.  By  the  ex- 
penditure of  Rs.  75,000  the  two  principal  reasons  of  its 
failure  could  be  removed  : —  Rs. 

Concrete  Floor...  ...  ...  50,000 

Drain  Pipes      ...  ...  ...  25,000 

Colonel  MiMins'  Report,  para.  5-7. — The  cost  would  be 
well  under  Rs.  50,000,  as  the  amount  of  water  to  be  dis- 
tributed would  be  far  less  than  that  for  which  the  distri- 
bution works  were  originally  designed. 

To  complete  the  distribution  works  would  cost,  say, 
Rs.  50,000,  so  that  the  total  cost  of  making  the  reservoir 
capable  of  taking  its  proper  share  in  the  water-supply  of 
Bangalore  would  be  Rs.   1,25,000. 

The  cost  of  the  Sagipaliya  Project,  if  60,000  gallons  a 
day  were  to  be  supplied,  would  be  Rs.  4,50,000  {vide 
para.  10).  About  2  lakhs  would  have  to  be  added  to 
this  for  increa.sed  cost  of  mains,  engines,  &c.,  if 
the  supply    of  the   whole   of  Bangalore  was   attempted. 

The  total   cost   of  the  project   for   the   supply  of  the 
futire  population  would  thus  be  as  follows  : — 

Rs. 
Sankey's  Reservoir  ...  ...     1,25,000 

Sagipaliya  Reservoir         ...  ...     6,50,000 


Total 


7,75,000 


If  this  outlay  were  incurred,  it  is  believed  that  even 
in  bad  years  there  would  be  a  sufiicunt  quantity  of 
water   to    meet   at   any  rate    the    essential  wants  of  the 

iitire     population.      Without     making     use    of     Sankey's  I  cent  and  the  Germans  24  per  cent 


be  formed. 

(3.)  That  there  is  an  excellent  site  on  the  Magadi 
Road,  about  6  miles  from  Bangalore,  where  a  reservoir 
could  be  constructed  from  which  the  troops  could  be  sup- 
plied with  pure  drinking  water  at  a  moderate  cost. 

(4.)  That  the  same  source  of  supply  would  furnish 
the  troops  with  a  sufficient  quantity  of  pure  water  for 
all  purposes. 

(5.)  That  the  Sagipaliya  reservoir,  together  with  the 
one  at  Ooperhalli,  would  yield  a  supply  sufficient  for  the 
requiri^ments  of  the  entire  population  of  Bangalore  at  a 
cost  which  must  be  considered  extremely  low. 

A.  H.  G. 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK. 
XXXIX. 

Whitewashing  one  Coat. 


Items  per  100  s.  ft. 
(1) 


Labor.— 

Masons  No.  ... 

Bhisty  „     ... 

Cooly  „     ... 

Materials. — 

Stonelime  (quick)  lb. ... 

Sundries,   brush,    cloth 

gnm,  &c.  ... 


Petty  Estabh'shment , 


No.  or 

Rate. 

Amount. 

Quantity. 

(2.) 

(3.) 

(4.) 

!!■ 

HJS 

^5" 

-li 

.2 
.5 

u 

a 

i 

^ 

a 

•  •• 

... 

... 

... 

•M 

Total. 
(5.) 


6 


J'foie — 5jlbs.  quicklime  made  5  gallons  of  whitewash  of  proper 
consistency,  and  covered  1,062  superficial  feet  one  coat.  For  new 
white  washing  four  coats  at  least  are  necnssary.  For  renewals 
two  coats  suffice.  Working  rates  can  be  deduced  for  new  or  old 
work  from  foregoing  details. 


The  Production  of  Coal  ik  France  in  the  Year  1887  amounted 
to  21,403,049  tons,  an  increase  of  nearly  one  and  half  millions  tons  on 
that  of  the  previous  year.  The  consumption  has  apparently  not  in- 
creased in'the  same  proportion,  for  we  find  the  imports  in  1888  falling 
off,  though  the  output  has  not  increased  in  the  current  year  in  a  great- 
er ratio.  Tlie  total  quantity  imported  in  the  first  six  months  for  con- 
sumption in  France  amounted  to  3,951,411  tons,  against  4,074,800  tons 
in  1887,  and  3,971,484  tons  in  1886.  The  falling-off  has  been  almost 
wholly  in  the  trade  with  Belgium  and  Germany.  Of  this  year's  quan- 
tity, Belgium  furnished  46-43  per  cent  ;  England,  44-12  per  cent,  and 
Germany,  9  39  percent.  The  consumption  of  coke  has  increased,  sti- 
mulated mainly  by  the  revival  in  the  iron  trade.  The  imports  of  coke 
in  the  half-year  amounted  to  549,075  tons,  against  507,013  tons  last 
year,  and  487,846  tons  in  1886.    Of  this  coke  the  Belgians  sent  73  8  per 

The  demand  for  coke  still  increases. 


reservoir,    it  would    be    impossible  to    bring  forward   a  |  Coke  is  now  quoted  from  15a.  3d.  to  168.  at  the  pits. 
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INUNDATION  CANALS. 
The  results  of  10  yeaiis'  working  of  certain  Canals. 

I'hf  Stability  of  their  Heads. — The  general  opinion  is 
that  Inundation  Canals  are  always  in  need  of  now 
Heads.  A  new  Head  is  of  course  a  simple  remedy,  but 
it  must  as  a  rule  be  a  very  expensive  one  if  it  is  to  be 
efficient.  In  the  hundreds  of  cases  with  which  the  writer 
has  had  to  deal  he  hsxs  not  found  one  in  twenty  in  which 
it  was  necessary  to  do  more  than  clear  the  feeding  creek. 
In  the  doubtful  cases  he  has  not  had  sufficient  local 
knowledge  to  warrant  him  in  carrpng  out  his  theory 
wheu  the  people  concerned  were  willing  to  incur  the  bur- 
then of  making  a  new  Head. 

The  cost  of  cleaning  a  gullet  through  the  most  heavily 
siltod  creek  is  obviously  a  mere  trifle  compared  to  the 
expense  of  making  a  new  reach  of  canal  through  the 
high  land.  The  contention  of  those  who  vote  for  new 
Heads  is  that  the  gullet  is  soon  obliterated.  No  perio- 
dic;\l  systematic  soundings  have  been  taken  to  ascertain 
to  what  extent  the  gullets  retain  the  .sections  to  which 
they  were  excavated  when  the  creeks  till,  and  they  are 
submerged.  Judging  from  the  results  on  a  whole  series,  it 
can  be  asserted  that  the  gullets  work  just  as  well  as 
new  Heads,  but  it  is  not  so  easy  to  disprove  the  allegation 
on  a  particular  canal  that  it  might  have  worked  still 
better  if  a  new  Head  had  been  given. 

In  making  the  gullet  the  important  points  to  be  at- 
tended to  are : — 

I.  To  align  the  gullet  along  the  "  wakak"  or  deepest 
part  of  the  creek.  As  in  nearly  if  not  in  all  cases  the 
.smaller  channel's  deep  stream  leaves  the  larger  stream  on 
a  curve  somewhat  resembling  B.  D.  E.  in  Jig.  2  this 
line  should  be  followed,  and  not  the  apparently  better 
line  A.  D.  E. 

II.  To  put  the  spoil  on  that  side  of  the  gullet  where 
the  1^)01  is  from  and  not  into  the  gullet.  In  other 
worfls,  on  the  down  stream  side  of  the  gullet. 

III.  To  start  the  clearance  6  or  7  miles  from  the  Head 
(say  at  zero  mile,  see  fig.  1)  and  work  up-stream  through 
creek  to  perennial  stream. 

IV.  To  allow  no  bunding  up  of  creek  below  Head  of 
canal.  If  the  creek  is  heavily  silted  below,  there  will  be 
a  natural  bund  and  this  wU  ensure  a  good  supply  in  the 
early  part  of  the  season.  But  even  if  there  is  a  deep 
channel  below  it  is  safest  and  best  in  the  long  run  to  be 
content  with  the  smaller  supply  than  to  run  the  risk 
of  unforeseen  and  violent  changes  when  the  bunds  give 
way,  or  get  outflanked  from  the  creek,  bringing  more  water 
than  the  canal  can  carrj*. 

V.  To  grade  this  bed  of  gullet  as  deep  as  possible,  it 
should  be  2  to  3  feet  below  spring  level.  Even  if  this 
involves  flattening  the  gradient  down  to  a  dead  level  no 
harm  is  done. 

In  the  case  of  the  two  canals  shewn  in  fig.  1  not  an 
acre  of  land  has  been  taken  up  during  the  last  10  years 
for  a  new  Head.  Twice  in  this  period  the  main  stream 
ban  been  found  in  the  Autumn  in  front  of  the  Head  (B)  of 
the  upper  canal,  and  then  of  course  creek  clearance  was 
saved.  In  other  years  the  river  has  after  the  flood  season 
left  a  network  of  creeks.  The  best  of  them  was  selected 
and  cleared  out  to  level  to  B.  Sometimes  the  clearance 
was  heavy  and  for  a  long  distance  (up  to  6  miles  in  one 
case)  and  sometimes  it  was  merely  nominal — cuts  through 
shoals  to  connect  long  deep  pools  of  water.  No  attempt  at 
training  the  current  by  stake  or  fascine  was  permit- 
ted. 

The  lower  canal  always  had  the  creek  C.  D.,  and  this 
creek  was  never  perennial,  but  sometimes  it  was  .silted 
very  little ;  at  other  times  the  whole  length  of  about  4 
miles  had  to  be  cleared  to  a  depth  of  from  2  to  4  or 
even  50  feet. 

Levelling — Before  the  annual  clearances  these  two 
canals  were  invariably  levelled  from  zero  mile  up  to  per- 
ennial stream,  and  the  results  plotted  for  record.  This 
gave  11  to  12  miles  for  each  canal,  which  at  3   miles   a 


day,  including  plotting,  employed  a  leveller  8  working 
days.  The  longitudinal  section  shewed  position  of  hold- 
ings, flow  gaps,  depth  of  spring  level,  &c.  The  names 
of  the  holdings  on  the  banks  were  an  additional  precau- 
tion in  case  of  any  confusion  or  error  in  numbering  the 
pegs.  Everything  depended  upon  levels  and  clearance 
above  zero  mile  being  correct.  If  the  water  got  along 
to  zero  mile  all  right  it  could  not  go  back ;  so  all 
below  was  a  mere  matter  of  detail.  A  mistake  below  was 
not  a  vital  one.  It  is  obvious  that  permanent  marks  to 
chain  to  in  the  creek  were  an  impossibility,  and  that 
levelling  from  zero  mile  was  no  great  task.  It  was 
absolutely  necessary  to  do  so  to  alter  grading  to  suit 
varying  lengths  to  perennial  stream  above. 

Silting. — The  Inundation  Canals  are  credited  with 
great  powers  of  silting.  The  records  of  these  two  do  not 
shew  that  they  arc  worse  off  in  this  respect  than 
permanent  canals.  In  some  cases  they  are  better  off, 
probably  because  the  changes  in  velocity  are  more  violent 
on  tlie  permanent  canal  from  river  to  canal  and  from 
canal  to  regulator. 

Flood  Reg\dator. — Arrangements  had  been  made  to 
construct  a  Flow  Regulator  for  the  lower  canal  about 
3  miles  below  D.  On  the  writer  objecting  the  work 
was  abandoned  and  the  contractor  compensated.  It 
is  obvious  that  a  Regulator  here,  when  closed,  would 
convert  the  beach  above  into  a  stagnant  pool  which 
would  soon  silt  up.  The  people  would  prefer  the 
partial  losses  due  to  floods  to  the  wholesale  drying  up 
of  their  crops  from  the  canal  silting  up  early  in  the  flood 
season.  The  flood  waters  were  managed  by  allowing 
them  to  spill  freely  over  left  bank  from  D.  to  zero  mile. 
After  a  certain  height  was  attained  on  the  gauge  at  zero 
mile  any  rise  in  the  river  did  not  affect  it, — the  extra 
water  spilt  out  above.  The  channel  below  zero  mile  was 
made  capacious  enough  to  carry  the  maximum  amount  of 
water  that  could  get  to  it  as  far  as  an  escape  that  was 
7  miles  down.  This  escape  was  then  used  to  decrease 
the  supply  in  case  of  local  heavy  rain,  &c.  Flood  Regulators 
were  successfully  u.sed  on  canals  that  could  strike  inland 
and  were  not  confined,  as  in  this  example,  to  the  necessity 
of  the  river  bj'  a  "  Bhangar." 

The  Draw. — There  are  other  ways  of  increasing  the 
draw  beside  the  primitive  one  of  increasing  the  bed 
slope.  A  branch  was  made  from  the  upper  canal,  and 
as  the  land  on  its  right  bank  was  no  good  the  bank 
was  allowed  to  breach  on  that  side  and  the  water  to 
spill-  over  till  a  great  lake  was  formed.  The  opening 
of  the  branch  had  a  marked  influence  on  the  canal 
as  far  as  the  head.  The  escape  made  from  zero 
mile  was  found  very  useful  too  for  improving  the 
draw. 

The  Intermittent  Supply. — The  drawback  to  their 
not  being  perennial  is  not  so  great  as  woidd  appear  to  be 
the  case  at  first  sight.  If  they  were  perennial  in  their 
present  unregulated  state  most  of  the  ground  would 
become  waterlogged  in  a  few  years,  and  the  country  too 
unhealthy  for  habitation.  If  a  man  can  give  his  rabbi 
lands  a  good  soaking  in  August  or  September,  ho  only 
wants  to  give  them  subsequently  2  or  at  the  most  3  small 
waterings  from  his  well  to  get  a  really  good  wheat  crop. 
For  this  reason  most  of  the  rice  lands  carry  a  wheat 
crop. 


E.  A.  S. 


KOREISHI ;  October  28,  1888. 


Lost  Inventions. — A  paragraph  is  now  going  the  rounds  of  the 
daily  press  to  the  effect  that  "  many  of  Kdison's  most  valuable  inven- 
tions have  been  lost  to  the  world  by  the  avarice  of  that  grasping 
monopoly,  the  Western  Union  Telegraph  Oimpany.  "  The  article 
states  with  great  circumstantiality  how  this  telegraphic  leviatlian  has 
buried  out  of  sight  inventions  which,  if  utilized,  would  greatly  decrease 
the  cost  and  increase  the  speed  of  operation,  but  which  are,  neverthe- 
less, considered  to  be  more  profitable  to  supprccs  than  to  use. 
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REVERSE  CURVES. 

Mr.  Campbell's  Problem. 

I. 

With  reference  to  Mr.  Campbell's  suggestion  that  his 

problem  for  parallel  Railway  lines  should  be  generalised  so 

as  to   take  the  case  of  two  lines  inclined  at  some  given 

angle  different  from  zero,  it  is   to  be   noted  that   some 

modification    is    necessary    in    his    enunciation    of    the 

generalised  problem. 

Fig.  1. 


Fig.  1  is  practically  identical  with  that  given  by  Mr. 
Campbell.     1  have  kept  the  lettering  unchanged. 

O  is  the  centre  of  the  circle  of  which  B  J  is  a  chord. 
The  angle  J  N  X  =  B  O  J. 

Similarly  if  P  be  the  centre  of  the  circle  E  H  we  have 
the  angle  H  F  G   -  E  P  H. 

Now  J  N  X  =  H  F  G,  because  the  Railway  lines  are 
parallel,  and  the  angle  B  O  J  ==  E  P  H  because  we  have 
equal  arcs  of  equal  circles.  Here  all  Mr.  Campbell's 
assumptions  are  mutually  consistent. 

But  then  he  proposes  that  the  Railway  lines  shall  make 
some  angle  /8  with  each  other,  and  that  we  shall  still 
have  O  B  =  P  E  and  B  N  =  E  F.     See  jig.  (2). 

Fii).    2. 


If  0  B  =  P  E  and  B  N  =  E  F  we  must  have  the  angle 
J  N  X  =  H  F  G.  And  then  as  the.se  are  what  Euclid 
calls  alternate  angles,  we  must  have  the  line  K  K  parallel 

to  Q  Q. 

If  therefore  Mr.  Campbell  wishes  to  ha\e  the  solution 
of  some  general  problem  he  must  either  give  up  the 
equality  of  the  two  circles,  or  he  must  give  up  the  equality 
of  the  lines  B  N  and  F  E. 

What  I  suppose  he  desires  is  to  have  the  problem  so 
generalised  that  his  solved  problem  shall  be  a  particular 
case  of  the  general  problem. 

For  example  if  he  were  to  prescribe  that  E  P  shall 
equal  O  B  Cos  a  where  /8  is  the  angle  between  the  Kail- 
way  lines ;  then  if  this  problem  were  solved  it  would,  when 
fi  becomes  zero,  reproduce  his  particular  case. 

The  condition  E  P  ;  =  O  B  Cos  fi  is  only  given  as  an 
illustration.  The  condition  E  P  —  O  B  Cos-  /3  would 
do  equally  well,  and  in  fact  an  unlimited  number  of  other 
conditions  could  be  devised.  Each  would  give  a  different 
solution  for  the  general  case,  but  each  if  we  put  B  =  0 
would  reproduce  the  case  which  Mr.  Campbell  has  solved. 
I  think  Mr.  Campbell  might  usefully  give  the  algebrai- 
cal work  tor  his  own  particular  case.  1  have  verihed  his 
investigations. 

IL 

It  has  been  shewn  that  in  Mr.  Campbell's  problem  where 
there  are  two  arcs  of  equal  length  and  of  e([ual  curvature, 
we  must  either  give  up  the  ecjuality  of  length  or  the 
equality  of  curvature  if  we  wish  to  have  the  Railway  liues 


at  an  angle.  There  is  no  Engineering  reason  for  having  the 
arcs  equal  in  length,  but  the  curvature  of  arc  is  related  to 
the  safety  of  the  train.  I  propose  therefore  to  retain  the 
equality  of  the  radii.  A  general  solution  may  then  be 
made  to  flow  firom  the  particular  case  in  a  way  I  proceed 
to  explain. 

Fig.  3. 
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In  jig.  3  we  have  jig.  1  reproduced  with  certain  addi- 
tions. The  letters  in  jig.  3  agree  with  those  in  Mr. 
Campbell's  diagram.  _  But  for  lengths  I  use  small  letters 
and  to  prevent  confusion  I  have  avoided  using  the  capital 
letters  R,  S,  T,  L,  D.  I  have  reworked  Mr.  Campbell's 
formulie  and  I  obtain  his  result.  I  do  not  give  the 
working  here,    as  I   leave  Mr.  Campbell  to  establish  his 


formulae     (1)  and  (2)in  his  own  way. 
1=  V:s2+4r(Z-<^- 


I  write  them  thus 


U 


2 


formulas  for   the  general  case 


move 
moving 


rd 
s+l 

To  these  I  now  add  the 
which  I  work  out  in  detail. 

In  fig.  3  we  have  a  point  G  arbitrarily  given  in  a 
straight  Railway  line  K  K.  Q  Q  is  a  parallel  line  at  H 
given  distance  d.  In  Mr.  Campbell's  problem  the  curves 
B  U  J  and  H  E  have  been  constructed. 

Now  imagine  the  Railway  line  Q  Q  to  begin  to 
rolling  on   the  fixed  curve   B  U  J  so   that  the 
line  always  touches  the  fixed  circle. 

In  this  way  the  lino  Q  Q  changes  to  the  line  I  U 
Y  M  which  cuts  the  main  line  K  K  at  a  given  angk 
/3°  and  at  a  point  M  whose  position  depends  on  B.  If 
fl=;90°  we  shall  have  G  M  =  0  B  =  ?-.  If  /3  =  0'  M  goes 
to  infinity.  If  e  is  some  small  angle  we  shall  have  G  M 
large  compared  with  G  B. 

Let  the  rolling  lino  touch  the  circle  B  J  at  the  point 
Z.  Then  the  angle  B  O  7.=p.  O  Z  cuts  G  M  in  V  and 
G  W  is  drawn  parallel  to  I  M  or  perpendicular  to  0  V. 
We  shall  have  given  /•  the  radius  s  and  the  piece  of 
straight  line.  But  the  length  d  is  no  longer  apparent 
on  the  ground.  We  shall  have  to  construct  it  or  to 
calculate  it. 

As  the  angle  0  G  M  --!(0":^O  Z  M,  it  follows  that  a 
circle  could  be  drawn  through  the  four  points  O,  G,  Z,  M. 
Thus  0  V  Z  and  G  V  AL  are  intersecting  chords  of  this 
circle,  and  therefore 

O  V,  V  Z :..G  V,  VM  (3) 

We  could  get  the  same  result  by  considering  the   similar 
triangles  O  V  G  and  V  Z  M. 

Now  O  B=r  and  G  B^d  thus 
O  G=T—d 


O  V=r-((!Sec/3 


G  Y=r  —  d.  tan  0 


V  Z—r—r—d  Sec  6 
Thus  (3)  gives  us 

in 


X 


G  M—r-d  tan    fi 


[•- 


I  tan  fi 


or 


=r-d  Sec   filr  -  r-d  Sec  d\ 
G  M-r-.(Z  tan  fi  =U-  —  7^d  Sec  fi  jCosec  fi 
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Thus, 


ail=rCoseC)9   -r-(i[Secfl  Cosec  /J-  tau  6} 
=  r  Cosec  />   -  i^-d  Sen  /5|gj^'  -  Sin  /j| 


Sin  e       o>     -  a 
because  tan  /8  =  7s — .  =  o»n  e  bee  a 


Thus  G  M  =  r  Cosec  a  —r-  dSec  P 

=  r  Cosec  B  —  r—d  Cot  B 
And   G  M  =  G  U   Cosec   0  from    the 
triangle  M  G  U 

,  Cos+i8 

ThusGU=r-r-</^^^^ 


1-  Sin'  0 
Sin  6 


right    angled 


=r  —  r  —  <<  Cos  ,8  (5) 

This  last  equation  might  have  been  directl}-  obtained 
by  noticing  that  G  U  -   W  Z  -  0  Z-0  W  =  r  -  r  -  d 

Cos  e.  .... 

Now  G  is  a  given  point  and  the  sloping  line  I  M  is  given 
in  position.  Thus  we  can  dmw  a  perpendicular  to  I  M 
from  G  and  thus  (5  U  is  a  givt-n  or  ascertainabla  length. 
Let  U  G  =  f. 

Thus  

c  =    r  -  r  -  d  Cos  0 

d  =  r  -  r  -  cSec  fl  (6) 

When  the  line  I  M  is  given  wo  can  from  (G)  obtain 
the  quantity  (i.  We  can  then  use  the  formulas  (1)  and  (2) 
obtained  by  Mr.  Campbell  and  proceed  to  lay  out  the  line 
E  H  J  Z  as  if  we  were  constructing  with  the  old  line 
(^  Q.  Our  curve  J  Z  will  run  tangentially  into  the  line 
I  M,  and  the  problem  is  therefore  completed  for  the 
general  ca.se. 

From  the  equation  (6)  might  bo  constructed  a  geometri- 
cal meth<xl  of  obtauiing  GB  =  d  from  knowing  the 
length  G  U=c.  I  suggest  to  Mr.  Campbell  to  rewrite 
his  note  giving  the  working.  He  could  then  extend  the 
problem  in  the  way  here  indicated.  Finally  he  might 
give  some  particular  cases.  It  is  to  be  noticed  that  I 
have  tacitly  assumed  /3  that  is  a  small  angle.  If  we 
keep  increjwing  0  we  shall  make  the  point  Z  move 
.down  to  J.  Then  the  Railway  line  I  M  coincides  with 
the  straight  piece  J  H  and  one  of  the  circular  arcs 
has  disappeared. 

A.   EWDAXK. 


RAILWAY   WORK  IN  UPPER  BURMA. 

L 

If  your  Paper  Is  to  become   the  Service  Paper  for  our 

profession  in  India,   we   should,  I  think,   keep  each  other 

b(!tter    informed  as  to  what  work  we   are  doing  and  how 

wc  carry  this  out,    under  the    varying   conditions    of  cli- 

oiafee  and  labour,  through  its  medium. 

To  give  such  contributions  their  proper  value,   and  to 

euKure  that  such  h<;  not  made  the   medium  of  complaints 

and  recriminations  against  brother   offifi'is   tlioj-  ought  to 

be  signed  by  the  writer. 

Railw.*y  WoiiK  IN  Uppek  Bubma. 

To  b(igin  with,  I  will  endeavor  to  give  a  brief  ficoount 
of  how  a  Railway  was  started  and  carried  out,  in  a 
countiy  without  niaf>s,  but  recently  anne.\cd,  where 
contract«  and  work  (according  to  our  idea.s)  were  un- 
known. I  can  only  deal  with  the  portion  with  which  I 
was  immediately  coiMiected.  In  D'^jccmber  1886  I  was  sent 
Ut  Mandalay  U)  iake  (tharge  of  the  Kyaiiksi!  Division  of 
th(!  Tongoo-Mandalav  Railway,  being  the  length  from  10 
tt>  40  miles  south  of  Mandalay.  I  had  oik;  suborflinato,  no 
ottice,  and  no  other  instruriions,  bfiyond  a  roll  of  si-otions. 
I  reached  Kyauks<'>  on  the  2:ird  December,  and  took 
piiiweasion  of  a  small  deserted    Phoongye-Chung,  the  only 


shelter  available.  During  the  first  month  I  was  engaged 
in  finding  out  the  line,  as  pegged  out ;  this  was  difficult 
as  there  was  no  map  of  the  country,  and  the  line  ran 
through  paddy-fields  and  bheels  where  riding  was  not 
possible.  By  the  end  of  January  1887,  I  had  got  a  few 
tools,  and  earthwork  was  started  by  the  villagers  ;  at- 
first,  they  would  only  work  for  daily  payment.  By  pay- 
ing them  daily  on  the  work  at  the  rate  of  one  rupee  to 
3  (men  or  women)  we  soon  had  many  thousands  on  the 
work,  and  they  began  to  understand  what  they  had 
to  do  ;  after  about  a  month,  with  much  trouble,  we  suc- 
ceeded in  getting  them  to  do  the  work  by  contract.  The 
staff  now  had  joined  and  four  Sub-Divisions  were  formed, 
and  the  earthwork  finished  about  July  at  Rs.  7-8  per  1,000 
cubic  feet  contract  rates  and  Rs,  10  per  1,000,  including 
tools,  &c.  For  20  miles  the  line  ran  through  an  irrigated 
country,  with  paddy  grown  all  the  year  round.  Mile  by 
mile  as  the  bank  progressed,  the  irrigation  channels  had 
to  be  bunded  up  to  allow  the  water  to  drain  off,  before  we 
could  get  earth  from  the  borrow-pits,  and  for  about  3 
miles  in  bheels  water  had  to  be  daily  baled  out,  before 
work  could  go  on.  The  line  had  been  set  out  in  a  great 
hurry,  when  the  district  was  in  a  state  of  war,  and  7 
miles  had  to  be  ro-aligned  ;  the  pegs  were  not  found  to 
have  :been  disturbed,  except  where  ploughed  up.  It  was 
intended  to  lay  the  rails  on  the  surface  of  the  ground 
for  carriage  of  material,  but  this  was  found  to  be  not 
possible  with  G  inches  to  3  feet  of  water  over  the  country 
at  any  time  of  the  year  ;  so  as  there  were  no  roads  in  the 
district,  the  rails  had  to  bo  first  laid  on  the  bank  before 
materials  could  be  brought  to  bridge  sites.  To  do  this, 
timber  bridges  over  all  waterways  were  required  high 
enough  to  pass  flood'  waters  during  the  rains.  Where 
possible  these  were  placed  on  diversions,  but  in  many 
places  this  was  not  practicable,  and  timber  bridges 
had  to  be  put  in  at  centre  of  line,  at  formation  level ; 
the  latter  though  giving  a  much  easier  line  to  run  over, 
caused  some  trouble  in  places  when  building  the  permanent 
masonry  bridges  underneath,  where  the  beams  were  up- 
hold bv  sleeper  stacks  in  the  embankment.  At  the  end 
spans,  in  such  cases,  the  sleeper  stacks  were  taken  up, 
and  put  down  to  bottom  foundation  depth  as  each  perma- 
nent bridge  was  commenced.  This  was  done  on  Sundays 
or  between  running  of  trains,  so  as  not  to  stop  material 
trains.  Where  piles  were  used  alone  there  was  no  diffi- 
culty, as  they  were  driven  well  below  bottom  of  founda- 
tions. Spans  of  10,  15,  20,  and  30  feet  were  chiefly  used 
for  these  timber  bridges.  Piles  were  driven,  on  an  average 
12  feet,  the  soil  being  clay,  except  in  the  case  of  the  larger 
ones,  where  the  bed  was  coarse  sand  and  gravel ;  in  but 
one  bridge  did  the  slightest  subsidence  of  piles  occur 
(with  4  trains  running  daily),  and  this  was  probably  due 
to  these  two  rows  of  piles  not  having  been  driven  into 
full  depth,  the  staff  being  ill  or  drunk  at  the  time. 
Over  2,000  ruiuiing  feet  of  these  bridges  were  put  up,  and 
35  miles  completely  bridged  ;  some  were  200  and  300  feet 
in  length,  and  of  considerable  height.  They  served  their 
purpose  well ;  the  whole  of  the  permanent  way  material 
for  ()0  miles  was  carried  over  them,  as  well  as  stone, 
lime,  sand,  and  bridge  material  for  45  miles  of  line.  Teak 
was  used  entirely  at  a  cost -of  onc^  rupee  per  cubic  foot,  from 
petty  local  dealers  and  about  Rs.  1-4  from  the  Bom'iay- 
Burmah  Trading  Company.  My  estimate  was  Rs.  20,  30,  40 
per  running  foot  for  spans  of  10,  15,  and  20  to  30  feet,  re- 
spectively, or  Rs.  2,000  j)er  mile,  and  I  don't  think  this  was 
exceeded,  taking  the  value  of  material,  available  for  sale 
when  dismantled.  The  cost  of,  bringing  up  the  timber  and 
winches,  pile-drivers  and  monkeys  was  very  great,  withotit 
a  service  road  alongside  the  line.  There  was  much  delay 
from  this  cause  also,  which  made  it  very  difficult  to  keep 
bridging  in  advance  of  the  platelaying.  The  rate  for 
dres.sing  and  fixing  in  position  complete  was  Rs  1-4-0 
per  cubic  foot,  and  for  driving  piles  annas  6  perrinining 
foot.  This  work  was  done  by  (/hinamen  mostly  ;  the  rate 
was  high,  partly  on  accoinit  of  the  workmen  having  to 
live  at  bridge-sites  without  protection,  to  the  climate 
being  bad,   and  the  work  scatterc^I  ( two  Chinamen  were 
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killed,  and  many  died  of  fever  and  dysentery).  This  work 
was  done  within  6  months.  An  attempt  was  made  in 
August  to  carry  plant  and  material  to  the  Panglong 
River,  a  large  stream,  at  the  south  end  of  the  Division,  by 
working  up  in  a  steam  launch,  from  the  mouth  of  this 
river,  near  its  junction,  with  the  Irrawaddy.  Unfortunately 
the  rains  were  light,  and  the  river  fell  at  the  time,  and 
after  grounding  several  times,  I  had  to  turn  back.  The 
steamer  drew  2i  feet  of  water  ;  country  boats  could 
easily  have  carried  up  all  we  wanted,  but  the  whole 
stream  on  both  sides  being  in  the  hands  of  dacoits,  no 
boat  would  venture  up,  and  in  open  boats  any  guards 
sent  with  them,  would  have  been  shot  down  from  the 
banks  lined  with  jimgle  on  both  sides.  The  launch 
was  defended  with  gunny  bags  filled  with  sawdust  piled 
round  the  poop  and  lower  deck.  Several  parties  of  troops 
were  about,  and  heard  our  whistling  as  we  rounded 
•corners  with  much  surprise,  and  we  heard  afterwards  that 
the  dacoits  were  still  more  astonished  at  a  steamer  for 
the  first  time  coming  into  their  fastnesses.  On  returning, 
the  steamer  got  aground,  with  a  large  log  of  teak  across 
underneath.  We  could  not  get  to  the  bank,  and  were 
without  wood  to  cook  with.  Got  off  next  morning,  much 
to  the  satisfaction  of  the  serang  in  charge,  who  thought 
he  was  going  to  leave  himself  and  boat  in  the  jungle 
for  good.  It  was  very  annoying,  and  a  great  disappoint- 
ment to  me,  this  failure  ;  as  I  did  not  get  this  plant  up 
to  the  bridge  until  after  the  rains,  three  months  after- 
wards. Platelaying ;  Ballasting ;  Permanent  Bridging 
will  next  be  described. 

T.  E.  Owen 
November  15. 

(To  he  continued.) 


NOTES  FROM  HOME. 


(From  our  own  Correspondent. ) 

Very  satisfactory  progress  is  being  made  in  the  construc- 
tion of  the  Railway  Brid<;e  ovpr  the  Dee.  The  completion 
of  this  bridge  will  put  the  Welsh  Coal-fields  in  direct  com- 
munication with  Birkenhead,  and  the  con.struction  of  the 
authorized  lines  of  the  Wirral  Railways  will  open  up  com- 
munication with  Liverpool  vid  the  Mersey  Railway. 

The  death  is  announcpd  of  Mr.  John  Fowler,  the  Chief 
Engineer  of  the  Tees  Conservancy  Commission,  in  his  64th  year. 
He  was  for  seven  years  assistant  to  Mr.  Johnston  who  was 
Engineer  to  the  Tees  Navigation  Company  and  on  the  death 
of  that  gentleman,  in  18.54,  became  Engineer  to  the  Tees  Con- 
servancy Commission,  which  was  formed  in  1852.  The  im- 
provements in  the  Tees  estuary,  transforming  it  from  a 
shallow  stream  into  a  navigable  river,  have  either  V'een  con- 
ceived by  Mr.  Fowler  or  carried  out  under  his  supervision. 
Mr.  Fowler  was  also  Consulting  Engineer  to  the  Ouse  Naviga- 
tion Company. 

The  Midland  Railway  are  now  carrying  out  a  very  im- 
portant extension  of  their  system  at  Ripley,  which  will  be 
the  means  of  linking  a  rich  mineral  district  to  two  of  the 
principal  arteries  throueh  which  the  Railway  traffic 
of  the  country  passes.  Technically,  the  new  line  is  in  two 
parts.  The  first  section  commences  on  the  south  side  of 
Ripley  Station  taking  a  northerly  direction,  curving  round 
Lowes  Hill  and  joins  the  Midland  at  Butterley  Station.  The 
second  portion  takes  an  easterly  direction  from  the  existing 
Ripley  branch  and  joins  thff  Erewash  Valley  main  line  be- 
tween the  Langley  Mill  and  Shipley  Gate  Stations.  The  Rail- 
way has  been  a  difficult  one  to  construct.  At  a  place 
called  Hammersmith  is  a  viaduct  of  12  spans  which, 
at  its  greatest  elevation,  is  70  feet  above  the  water-level. 
Near  the  viaduct  is  a  double-storeyed  bridge — a  cart 
road  runs  through  the  embankment  at  its  base,  and 
through  the  next,  storey  there  is  carried  a  line  of  rails 
belonging  to  the  Butterley  Company.  The  old  line,  which 
terminates  at  Ripley  Station,  will  in  future  be  used  only  for 
mineral  traffic.  It  is  confidently  expected  that  early  in  the 
new  year  this  very  important  development  of  t  he  great  net- 
work of  our  Railways  will  be  opened  for  business. 

Alrea<ly  threatpned  with  an  advance  in  the  price  of  coal 
due  to  the  strike  in  the  coal  districts,  the  public  look  with 
justifiable  anxiety  on  a  large  combination  of  capitalists  and 


coal  owners  in  the  form  of  a  proposed  "Collieries  Trust,"  the 
professed  object  of  which  is,  not  to  enhance  the  price  of  coal, 
but  on  the  contrary  by  some  "  special  system  nowjn  contem- 
plation "  to  produce  results  which  will  be  most  advantageous 
for  the  coal  consumer. 

The  figures  that  are  used  to  justify  the  formation  of  this 
Trust  shew  the  enormous  character  of  the  interests  at  stake.  It 
is  stated  that  160  millions  of  tons  of  coal  are  annually  raised 
in  this  country  at  a  cost  of  some  35  to  40  millions  annually,  of 
which  three-quarters  is  paid  in  wages,  and  that  the  annual 
profits  do  not  exceed  2  per  cent,  upon  the  enormous  capital 
employed.  It  will  be  interesting  to  the  great  consumers  of 
coal,  such  as  the  Railway  Companies,  Steamboat  Owners,  Gas 
Companies  and  all  descriptions  of  manufacture  dependent 
on  the  use  of  steam  power,  to  know  what  the  proposed  "  Trust 
has  in  contemplation  "  to  alter  the  present  state  of  things 
without  enhancing  the  price  of  coal. 

At  a  meetin?  of  the  Metropolitan  Board  of  Works  held  a 
short  time  since  it  was  decided  to  build  a  second  sludge  ship, 
and  the  tender  of  the  Naval  Construction  and  Armaments 
Company  amounting  to  £24,784  for  the  construction  of  the 
ship  was  accepted 

It  will  be  remembered  that  the  first  sludge  ship  was  design- 
ed and  constructed  by  the  Barrow  Ship  Building  Company 
and  was  launched  from  the  Company's  yard  at  Barrow  in 
Furness  in  May  last.     Her  cost  was  £16,952  10s. 

The  fleet  of  Atlantic  Liners  has  just  been  added  to  by  the 
launch  of  the  Citi/  of  Paris,  a  sister  ship  to  the  City  of 
N'w  York,  the  largest  ship  in  the  world,  and  whose  speed 
will,  it  is  expected,  be  excelled  by  the  more  modern  of  these 
maanificent  specimens  of  Atlantic    passenger  ships. 

Two  sleeping  cars  have  just  been  built  by  the  Puliman 
Palace  Car  Company  to  run  on  the  New  York  and  New- 
England  Railway.  Among  the  new  features  is  the  arrange- 
ment of  the  water  system.  Valves  in  connection  with  the 
Westinghouse  Air  Brake  reservoir  enable  the  water  stored  in 
tanks  under  the  car  to  be  forced  through  the  piping  by  the 
air  pressure,  thus  doing  away  with  pumps  and  tanks  inside 
the  car.  The  car  is  extra  large,  having  14  sections,  a  smoking- 
room  and  a  drawing-room.  The  toilet  rooms  are  increased 
in  size  and  more  conveniently  arranged. 

The  stage  of  the  Pare  Theatre,  Brussels,  has  recently  been 
lighted  by  means  of  the  Wenhani  Safety  Gas-lamp,  and  it  is 
understood  that  the  experiment  is  a  complete  success.  This 
light  being  entirely  enclosed,  avoids  the  danger  that  accom- 
panies the  use  of  naked  lights  on  the  stage.  These  lamps 
have  also  been  used  with  success  at  Covent  Garden  Theatre. 


%\\t   (^-AZtWtB. 


PUBLIC  WORKS  DEPARTMENT. 
Burma,  Novembep  10,  1888. 

Mr.  P.  E.  Raven,    Assistant     Engineer,    1st  grade,    Rangoon 
Division,  reported  his  return  to  duty  on  the   forenoon  of  the  29th. 
October  1888  from  the   language   leave   granted    him    in  Burma 
Oazette  Notification,  dated  the  29th  August  1888. 
Madras,  November  13,  1888. 

The  following  posting  is  ordered  : — 

Mr.  J.  H.  Toogood,  Executive  Engineer,  2nd  grade,  sub. 
pro  tern.,  Bengal,  to  the  charge  of  No.  III.  Party,  Tank  Res- 
toration Scheme,  Kurnool. 

Bombay,  Novembep  15, 1888. 

Captain  H.  D.  Olivier,  r  e  ,  having  returned  from  furlough, 
.should  resume  charge  of  the  office  of  Executive  Engineer,  Bombay 
Military  Works. 

Mr.  C.  N.  Clifton,  on  nein ,  lelieved,  should  revert  to  Executive 
Engineer,  Kaira. 

Mr.  G.  C.  Berp.sford,  Assistant  Engineer,  2nd  grade,  is  allowed 
furlough  to  Europe  on  medical  certificate  for  one  year,  with  the 
usual  subsidiary  leave,  under  the  rules  in  the  Civil  Leave  Code. 

Punjab,  November  15,  1888. 

Mr.  A.  Grant,  Executive  Engineer,  Kohat  Division,  is  granted 
two  years'  furlough. 

Mr.  F.  W.  Mauusell,  reverted  from  Executive  Engineer,  4th 
grade,  temporary  rank,  to  Assistant.  Engineer,  1st  grade,  with 
effect  from  the  afternoon  o''  the  29th  September  1888,  vice  Mr. 
Jeffery  returned  from  furlough. 

Irrigation  Branch. 

Mr.  S.  Preaton,    Executive    Engineer,    2nd    grade,    from    the 

Ludhiana   Division.   Si  i  hind    Canal,  «  hicli  he  left  on  the  forenoon 

of  the  6th  October  1888,  to  the  Swa'  River  Canal  Division,  which 

he  joined  on  the  forenoon   of  the   15ih   idem.     Mr.  Preston   took 
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over  oxecmive  charge  of  the  Swat  River  Canal  Division  from 
Ml.  Shadier,  Executive  Eugiueer,  on  the  afternoon  of  the  16th 
(.K'tober  1888. 

Mr.  R.  Douglass,  Assistant  Engineer,  1st  grade,  Delhi  Division, 
Westeni  Jumna  Canal,  passed  the  Deimrtmental  Standard  on  the 
2Ut  October  1888. 

Mr  R  Sadler,  Executive  Engineer,  Snd  grade,  from  the  Swat 
Rivor  (."anal  Division,  which  he  left  on  the  »fterno(>n  of  tlie  16th 
tVtober  1888,  to  the  Ludhia'.a  Division.  Sirhind  Canal,  which  he 
joined  on  the  forenoon  of  the  23nl  October  1888. 

With  reference  to  Irriga'ion  Branch  Notification,  dated  16th 
.\iis.'ust  1888,  Mr.  H.  F.  Smallman,  Execmiie  Engineer,  Snd 
(fr.i.lf.  returned  from  three  months'  privilege  leave  on  the  fore- 
no  n  of  the  27th  OctoWr  1888,  and  took  over  executive  ohart;e  of 
the  I'pper  Sutlej  Division,  Inundation  Canals,  from  Rai  Bahiulur 
lUiu  Dval,  Executive  Engineer,  on  the  forenoon  of  the  same  date. 
N.-W.  Provinces  and  Oudh,  November  17, 1888. 
Irrigation  Branch. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment, Notification,  dated  12th  October  1888,  posting  him  to  these 
IVovinces,  Mr.  W.  R.  Williams,  Assistant  Engineer,  2u<l  grade, 
i.s  jHisted  to  the  Nadrai  Aqueduct  Division,  Lower  Ganges  Canal. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment, Notification,  daied  12th  October  1888,  posting  him  to  these 
Provinces,  Mr.  A.  B.  Gale,  Assistant  En>;ineer,  Snd  grade,  is 
|>,)ste<i  to  the  Eastern  Jumna  Canal. 

Mr  N.  F.  McLeod,  Assistant  Engineer,  1st  grade,  has  been 
gi  anted  by  Her  Majesty's  Secretary  of  State  for  India  four  days' 
furlough  in  extension  of  that  granted  him  in  Notification,  dated 
25ih  October  1888. 

The  appointment  of  Mr.  J.  A.  Cones,  Temporary  Executive 
Engineer,  4th  grade,  to  the  charge  of  the  Anupshahr  Division, 
(;,iii<:es '.'anal,  notified  in  G.  O.,  dated  15th  September  1888,  is 
caiiei'lle<l. 

Mr.  F.  Reilly,  Assistant  Engineer,  2nd  grade,  Nadrai  Aqueduct 
Division,  Ix)wer  (Janges  Canal,  passed  the  Departmental  Exami- 
nation, on  the  16ih  October  1888. 

His  Honor  the  Lieutenant-Governor,  North-Westem  Provinces 
and  Cliief  Comraissione',  Oudh,  is  pleased  to  order  the  following 
promotion,  with  effect  from  the  date  specified  : — 

Mr.  F.  Reilly,  from  Assistant  Engineer,  2nd  grade,  to  Assis'ant 
Engineer,  Ist  grade,  sub.  pro  tern.,  to  fill  a  vacancy,  with  effect 
from  16th  October  1888. 

Mr.  A  C.  Erans,  Executive  Engineer,  4th  grade,  is  transferred 
from  the  2nd  to  the  1st  Circle,  Irrigation  Works,  and  posted  to 
the  charge  of  the  Aligarh  Division.  Ganges  Canal,  during  the 
absence  on  deputation  of  Mr.  R.  A.  Cordner,  Executive  Engineer, 
lit   grade,  or  until  further  orders. 

Mr  A.  L.  Webb,  Assistant  Engineer,  Ist  grade,  is  transferred 
from 'he  Ist  to  the  2nd  Circle,  Irrigation  Works,  and  posted  to 
the  Nadriai  Aqueduct  Division,  Lower  Ganges  Canal. 

BuHdingt  and  Roads  Branch. 

Ghulam  Nabi,  Supervisor,  2nd  grade,  held  charge  of  the  Bijnor 
District  from  the  afternoon  of  the  14th  September  up  to  the  fore- 
noon of  the  6th  October  1888,  during  the  absence  of  Mr.  E.  A. 
Phillips,  District  Engineer,  on  privilege  leave. 

Central  Provinces,  November  17,  1888. 

With  reference  lo  Public  Works  Department  Notification,  dat- 
ed the  25th  October  1888,  Mr.  D.  Wallace,  Executive  Engineer, 
took  over  charge  of  the  Jubbulpore  Division  from  Mr.  H.  L, 
Cleaver,  Assistant  Engineer,  on  the   forenoon   of  the   2nd  instant. 

With  reference  to  Notification,  dated  the  7th  August  1888, 
Mr.  G  M  Harriott,  Executive  Engineer,  returned  from  the  pri- 
vilege leave  granted  him,  and  joined  his  duties  in  the  Kanhan 
Division  rm  the  afternoon  of  the  27th  October  1888  The  balance 
of  Mr.  Harriott's  leave,  viz  ,  2  days,  is  hereby  cancelled. 

Assam,  November  17, 1888. 

Rai  Preonath  Uaneiji,  Bahadur,  Executive  Engineer,  ,3rd 
in^le,  who  was  |)Ost€d  in  Public  Works  Department  Notification, 
date<l  'he  16th  .luly  1888,  to  the  charge  of  the  Cachar  Division, 
reported  his  arrival  at  Silchar  on  the  forenoon  of  the  10th 
November  1 888,  and  took  over  charge  of  the  ("achar  Division 
from  Ra/j  .Sahib  Mata^lin  Sukul,  ma.,  Assistant  Engineer,  on  the 
afternoon  of  the  same  day. 

Bengrai,  November  21, 1888. 

Mr  T.  Bntler,  Assistant  Engineer,  has  been  granted  by  Her 
M  I'  -ty's  .Sectetary  of  State  for  India  an  extension  of  three 
tiijuOiK'  furlough. 


Indian  Cngineenng  patent  ^fqister. 


SpKClFlCATlOJfS  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  V.  of  1888,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Revenue 
«nd  Agriculttiral  Department  : — 

The  Ctli  IToYexnIser  1888. 

212  et  '83.— Willian  Jackujii,  of  Aberdeen,  North  Britain,  Engineer. 
Amended  aprcification  of  his  invention. — For  improvt- 
mrnlt  in  apparatuf  for  dryin'j  tea  leaves. 


12  of  '88.— Jolui  I'helps,  proprietor  of  the  Firm  of  I'helps  4  Co., 
of  Calcutta,  Simla  and  Lahore. — For  an  " EdvesguUer" 
for  collecting  atid  discharginq  drainage  Jrom  the  roofs  of 
buildiiKjx. 

48  of  '88.— George  Anderson,  M.  Inst.  C.  E.,  of  Madras,  in  the 
Empire  of  India,  Civil  Kngineer.— .For  improvements 
in  plant  for  layimi  permanent-way. 

68  of  *88.— Bernard  Conrad  .Schuniachor,  of  127,  Penchurch  Street, 
in  the  City  of  London,  but  at  present  residing  in 
Calcutta,  Manager  of  the  Pegu  Rice  Company.— For 
an  improved  method  of  hiL^lcing,  xoinnowing,  and  cleaning 
lice  and  other  grain,  seeds,  and  berries,  and  apparatus 
there/or. 

64  of  '8.— John  Brown  Evans,  of  Mabus,  Cape  of  Good  Hope, 
South  Africa,  but  temporarily  of  London,  England, 
Farmer. — For  improvements  in  wire-fencing. 

68  of  '86.  -The  Farbenfabriken  vormals  Fried  rich  Bayer  aad 
Company,  of  Elberfeld,  m  the  Empire  of  Germany, 
Dye  and  Colour  Manufacturers— For  improvements  «» 
the  manvfacture  o/  azo  dyes. 


RECENT  BRITISH  PATENTS. 


Grinding  THE  Flats  OF  Carding  Engines.- 7^,  W.  MacConnel  and 
J.  Higginson,  Manchester.— This  invention  relates  to  Clegg  and  Lucas' 
apparatus  (Patent  No.  623  of  1874)  for  grinding  the  flats  of  revolving 
carding  engines  while  tlie  flats  are  supported  by  their  working  surfaces 
upon  a  wedge  sliding  on  guide  under  the  grinding  roller.  The  improve- 
ments consist  in  compelling  the  flats  to  release  the  wedge  as  soon  as  the 
wires  have  been  ground.  Fig.  1  shews  a  side  view,  with  the  flats 
in  their  ordinary  position  ;  Fig.  2  shews  a  view  with  one  of  the  flats 
being  ground  ;  Fig.  ,3  is  a  cross  section  through  the  guide  and  slide, 
and  Fig.  4  is  an  enlarged  side  view  of  the  wedge.  The  apparatus 
is  attached  to  the  biacket  A,  which  supports  the  grinding  roller  B. 
The  guide  C  is  made  hollow  with  a  narrow  slit  at  the  bottom,  through 
which  the  web  D'  passes.  Tlie  web  D'  connects  the  wedge  D  and 
the  slide  D^  A  spring  E  is  inserted  in  the  tube,  which  is  closed 
by  the  screw  E'  ;  the  spring  presses  the  slide  and  wedge  to  the  left 
against  an  adjustable  stop  E^  A  lever  H  is  arrnnged  below  the 
guide,  and  is  fixed  upon  a  short  shaft  F',  which  oscillates  in  the 
bracket  A  ;  the  lever  is  held  in  position  as  in  Fig.  1  by  the  weight  F^  . 
Below  the  guide  C  the  lever  H  has  a  face  H'  of  about  the  same  width 


i»eiy 


nil    4 


as  the  card  fillet  centrally  below  the  grinding  roller,  and  a  short  incline 
H^  in  front  of  it.  As  the  two  flats  G  G  travel  along,  the  lug  G*  comes 
against  the  incline  H^,  and  is  lifted  up  and  the  flat  is  pressed  against 
the  wedge  D  by  the  lever.  The  corner  (i '  of  the  flats  seizes  the  pro- 
jection D*  of  the  wedge,  and  carries  it  along  under  the  grinding  roller, 
as  shewn  in  Fig.  2.  When  the  lugG*  has  passed  the  face  H',  the  wedge 
is  liberated.  This  is  effected  by  the  projection  which  is  seized  by  the  flat 
being  inclined  to  the  guide,  as  at  D*,  and  by  tlie  part  of  the  flats  which 
seizes  the  projection  being  of  corresponding  shape.  Means  are  also 
supplied  for  forcing  the  flat  away  from  the  wedges  as  soon  as  the  lug 
on  its  back  has  reached  the  end  of  the  lever  H  For  this  purpose,  a 
plate  K  is  attached  to  the  inside  of  the  guide  C,  and  it  has  an  inclined 
projection  K",  against  which  the  flat  comes  as  soon  as  the  lug  on  its 
back  has  passed  over  the  face  H',  and  which  forces  it  down  and  causes 
it  to  release  the  wedge  D,  Four  claims  are  made  for  the  tubular  guides ; 
for  the  inclined  projections  on  the  wedge,  and  part  of  the  flat  coming 
against  it;  for  forcing  the  flat  away  from  the  wedge  after  grinding  the 
wire;  and  for  the  plate  K  aud  incline  K'.— No.   6599.     May  3rd,   1888. 

RECENT  AMERICAN  PATENTS, 
CONVKRTKR.S. — J.  Vf .  Rookwalter,  SprinyfieUl,  Ohio,  U.  S.  A. — The 
object  of  this  invention  is  to  obtain  the  completest  circulation  of  the 
molten  metal  in  the  Bessemer  converter,  while  at  the  same  time  avoid- 
ing the  production  of  such  currents  as  will  cause  the  scoria  to  be 
drawn  into  the  metal  The  converter  is  constructed  in  the  usual 
manner,  and  is  provided  at  the  bottom  with  an  air  chamber  B,  through 
which  the  blast  is  conducted  to  the   tuyeres.     In   the  centre  there  is 
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a  vertical  shaft  C,  which  is  composed  or  surrounded  by  fire  clay  ;  the 
top  of  it  is  closed,  and  a  series  of  lateral  openings  D  allow  the  air  to 
Xh  the  iron.  These  openings  give  a  horizontal  direction  to  the  air 
blast,  and  the  issuing  jet  imparts  a  horizontal  rotary  motion  to  the  molten 


P.  W.  D. 

HOTIPIOATION. 


metal.  The  motion  of  the  air  towards  the  outer  circumference  of  the 
mass  of  mcval  will  also  give  the  upper  portion  of  the  metal  a  motion 
from  the  centre  of  the  mass  radially  outwards,  and  will  consequent- 
ly cause  the  iron  to  rotate  in  a  vertical  plane.  As  the  air  acts  near 
the  surface,  and  does  not  penetrate  into  the  bofiy  of  the  metal,  the 
impurities  remain  on  the  surface  near  the  walls  of  the  converter.  In 
order  to  keep  tlie  blast  at  the  same  distance  from  the  surface  while 
the  metal  sinks,  the  shaft  C  may  be  made  telescopic.  Three  claims  are 
made— No.  6952.   May  9th,  1888. 

ADVERTISE  ME  ISITS. 
D.  P.  W.  India. 

IMPORTANT  NOTICE. 


All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties. 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Cen 
tral  Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  G-rind- 
lay,  G-room  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Civil  Engineers'  Association. 


SEALED  tenders  are  invited  in  Form  No  7  m, 
and  will  be  received  up  to  noon  of  Wednes 
day,  the  5th  December  1888,  for  the  construction 
of  4  Mud  Barges,  the  plan  and  specification  of 
which  may  be  seen  in  the  office  of  the  undersign- 
ed, who  does  not  bind  himself  to  accept  the 
lowest  or  any  tender. 

Rs.  300  in  Currency  Notes,  as  earnest  money, 
should  accompany  each  tender. 

The  successful  tenderer  will  be  required  to  com- 
plete the  construction  and  deliver  the  Barges 
within  2^  months  from  the  date  of  acceptance  of 
his  tender.  Tenders  may  be  sent  for  one  or  two 
Mud  Barges  only. 

C.  TAYLOR, 

Executive  Engineer, 
Circular  &  Eastern  Canals  Division, 

Calcutta. 

"THE  NAHAN 

SiraAECAlTE    MILLS." 


These  Mills  have  metal  frames.  The  rollers 
are  of  close  grain  hard  cast-iron,  cast  under  j^res- 
sure  and  have  stood  rough  usage  for  years. 

Every  portion  of  the  Mill  is  made  to  gauge 
so  that  should  any  part  require  renewing  it  is 
only  necessary  to  send  to  the  nearest  Agency 
for  it,  where  a  duplicate  can  be  procured  with. 
the    certainty   of  its   fitting. 

It  requires  less  power  to  drive  than  others. 

At  every  Public  Exhibition  where  the  "  Nahaii 
Mill  "  has  been  exhibited,  it  has  extracted  more 
juice  than  any  other  Mill. 

For  price  lists    and   other    information   ajiply 

to  the 

.S  UPE  R  INTEy  DENT, 

NAHAN"  FOUNDRY, 

(201)  Nahan. 
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WANTED. 

WVNTED  for  the  District  and  Municipal  Boards 
of  Hissar  a  SECRETARY  and  ENGINEER. 
Pay  Rs.  300  a  month  with  travelling  allowance  when 
on  tour. 


Apply  to 


(205^ 


DEPUTY  COMMISSIONER, 

HiSSAK- 


WANTED. 

ENGAGEMENT  ua  Draftsman   and  General  Assistant  in 
an    Architect's    or    Engineer's   Office.     Excellent   testi- 
monials. 

Address — A.  B. — 

c/o     Editor, 
/197\  Indian  Engineering. 

THOMSON  &  MYLNE'S 

PATENT  STJaARCANB    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &.  MYLNE, 

BEHKEA.   E.  I.   RAILWAY ; 
or  6,  Commercial  Buildings,  Calcutta. 

(10.11 

GRMT  WSSTE^RM  HOTSL, 

[29]  BOMBAY. 

MACHINERY  /^  I  I     SPINDI.F, 

CYLINDER  (    )ll  BATCHING 

ENGINE  ^^  '  '—  LUBRICATING 

Stocks  of  all  descriptions  always  in  hand.  Contracts  at  reduced  rates. 
(134)  KER    DODS    &   Co.,  81,  Clive  Street. 


NOW  READY. 

TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

Scantlings,  EoUed  Iron  Beams,  "Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

I!Y  I.  E    HILTON.  MEM.  INST.  C.E. 

A  hsody  book  wnh  Litho-di»gr&mB  for  estimating  and  designing  rapidly. 

C/nM  triHtiil  trier  lit.  iS 

ALL  PUBLISHING  RIGHTS  RESERVED. 

To  b^  obtained   of — 

■W.  BALL  ^  Oo.,  Govt.  Printers  and  Publishers, 


WANTED. 

A  SITUATION  an  P.  W.  Inspector  on  construction  or  on  an  open  line 
of  Railway.  The  undersigned  has  had  considerable  experience 
in  bridge  and  construction  work  ;  he  has  been  on  an  open  line  for 
Uie  pant  six  years  ;  his  services  are  now  being  dispensed  with  owing 
to  a  reduction  iu  the  department. 

Apply  to — 
J,  T.  ROBINSON, 

v.  vv.  i.s-si'ectok, 

Karciiana, 
(206)  (N.  W.  P.)  E  1.  liaUway. 


BEST  MIRZAPUR  STONE. 

Th<   Mirzapur  Stone  an*l  Trading  Co.,    Cut-Stone  Contractors  and  Quarrytne 
llirnpur.  can  »lippl7 — 


FlaBpnc 
PUtar" 


Aad  all  dccripcionn  of  Cut -Stone. 
A|>ply  to  tbc  Company  or  to 


..     Roofing. 
. .     Coping. 

'Ilie  cheapeftt  in  the  market. 


t<50 


LYALL,  MARSHALL  &  CO., 
4,  Clivt  Chat  Strut,  Calcutta. 
Dcp6t— Sulkea,  Calciitia. 


A  MOST  VALUABLE  WORK 

Engineers,  Contractors  and  Builders  of  Highway  Bridges. 
THE  DESIGNING 

OK   OKUINARY 


IlUfitrated  by  Nnmerous  flngravinga  and  7  Foldinff  Plate*,  Showing  Bridgea 

Actually  GonstrDCted,  and    Giving  their  Dimensions ; 

also  containing  42  Tables- 

By  J.  A  L.  WADDELl,  C.E„  B.A.Sc.,  Ma.  E. 

*'  I  coneratulate  yon  on  the  t'ook.  It  is  jnst  what  the  student  needs,  and  the  onl^ 
book  which  covers  the  ground  of  practical  desi;;ning  at  all  adequately.  It  covers  it 
admirably,  loo.  I  never  looked  over  a  work  with  more  jienuine  .satisfaction.  It  will  be 
as  u-seful  in  the  office  as  in  the  class-room." — A.  J.  Du  Bois,  Pro/.  0/  Engineerings 
Sh$ffitld  Hcientijic  School.,  Yale  College. 

*'  Not  only  are  the  exact  sizes  of  hip  verticals,  joists,  floor  beams,  beam  hangers, 
lateral  rodK  and  struts,  lattice  bars,  stay  plate.s,  etc..  given  for  all  practical  cases,  .but 
also  the  most  economic  dinienbions  of  panels  and  trusses.  The  whole  subject  has  beea 
verj-  carefully  worked  gut,  and  is  presented  In  a  manner  which  leaves  nothing  to  be 
desired." — Mechanic. 

"The   book    will  be   found  of  the   greatest  value   to   County  Commissioners  and  ay 

others  who  h.ive  to  make  contracts  with  builders  of  Iron  Highway  liridges,  as  it  gives 
complete  and  easily  comprehended  data  for  m:*king  estimates  of  cost  and  for  detei min- 
ing whether  designs  or  completed  stiuctures  will  endure  the  strains  to  which  they  will 
be  subjected.  "--.^fl//7i'a>'  Age. 

"  His  book  is  probably  the  moet  valuable  contribution  to  the  literature  of  Iron  Bridge* 
building  which  has  yet  appeared."— Ww/frjVrtw  Engineer. 

'*The  whole  book  is  replete  with  the  most  valuable  information,  systematically  ar- 
ranged and  well  digested.  As  a  work  of  instruction  reference,  and  authority,  it  will,  I 
have  no  doubt,  be  thoroughly  appreciated  in  Canada." — Wm,  B.  Mackenzib,  Asst. 
Engr.,  I.  C.  Ry.,  Moncton,  N.  B. 

"  This  is  a  work  of  a  class  practically  unknown  in  our  own  country,  but  which  Eng- 
lish Engineeis  would  do  well  to  imitate.  Within  the  licnits  which  the  author  has  set  for* 
him.se If  in  the  present  work,  his  treatment  of  the  subject  may  te  regarded  as  not  merely- 
satisfactory,  but  cxhanstivc."— Z,o«t?o«  Engineering. 


Svo-    Cloth,    $4-00. 

JOHN    WILEY    &    SONS,  15.    Astor    Place,    New  York, 

Publiehers  of  Scientific  andllndustrlal  Works. 

'»*  Win  be  viaileii  and  ftef-aid  on  the  receipt  0/  the  pHce.     OUR  NEW  CAT  A- 
LOCUE  0/  So  Pages  and  Descriptive  Circulars  free  ^by  mail.  (302) 


A    GREAT   WANT  SUPPLIED. 


85    ' 


1188) 


Iteaistered  14th  Ocfoher  1878. 

CYLINDER  OIL. 

TTTRITEB,  MOEHISOK  &  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 


P.  W.  D.,  BENGAL. 

AKRA    BRICK   FACTORY  DIVISION. 


WANTED  twenty  2nd  hand   low-sided  trucks^ 
5   6   gauge. 

Refer  to   Superintendent,   Akra   Brick   Field, 
quoting  price. 

S.  C.  GHOSE,  Rai  Bahadook, 

Superintendent, 
Akra  Brick  Factory  Division. 
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KAHSOMKS,  SIMS&JEFFERIES.LD., 

IPSWICH  &  LONDON. 

ENGINES  and  BOILERS— Poptable,  Vertical,  Semi-Fixed  and  Stationary; 


Mining  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 


OCTAVmS  STEEl  4  Co.,  Agents,  Catatta, 


ENGINES  &.  MACHINES  IN  STOCK. 


(15.^) 


WANTED  IMMEDIATELY. 
4  COMPETENT  TELEPHONE  IN- 
-^V  SPECTORforH.  H.  the  Nizam's  Tele- 
phone Department.  Salary  H. S. Rs.  150andRs.  30 
Horse  Allowance.  Applicant  should  state  age, 
nationality,  whether  Married  or  Single,  and  fur- 
nish copies  of  Testimonials  addressed  to 

D.   GAUNTLETT, 

Officiating  Chief  Engineer  and  Secty. 

to  Government,  P.  W.  Dept. 
Hyderabad,  Deccan,"| 
Octoher  19,  1888.     f 


ROOMS    WITH    BOARD, 

BY  DJy  OR  MOJVTH. 

IVXrs.  OCa-IX-'VIEl, 

46,     WELLESLEY    STREET, 
CORNER  OF  PARK  STREET, 

CALCUTTA. 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNB  &  CO., 

(193)      40,  Smt.A.TiJI>. 


00  tp 


STONEYS  PATENT; 
SILENT  SELFOILINC  PUNKAH  WHEEL 


gg. 


These  wheels  sre  Xoi«ei.k8s  and  flolMnhripfttinDr,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  thern,  are  easily  fixed  in  uny  pi-sition,  auswer  equally  well  as 
Vertical  or  HorizoDtal  wheels,  and  run  perfectly  for  years  without  attention, 

<i54)  Sole  Aarents  for  Madras  :— 

SP3N33:i&  0:>,   Mount   R3ad,    MadraR 


Calcutta  Plumbing  &  lias  Fitting  EstaMishment. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer, 
Propkietob. 


<108) 
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BURRAKUR    IRON    WORKS, 


Oast-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with    Dr.    Angus    Smith's:   solution,    and 

tented  up  to  a  pressure  of  250  feet  of  water  ...  ,  .  ■ 

Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  dri  led  holt  holes,  coated    with  Dr.    Antrus  Smith's  solution 
Cast-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings   of    ordinary     dimensions  coated     with 

Dr.  Ausus  Smith's  solution  from 
Cast-iron  Fire-bars,  Floor-plates,  P.ain  Columns,  A-c,  from  ... 
Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    raiiinjts,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

Ac,  in  jtreat  variety 
Cast-iron     Rammers,    Road    Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water   Pipes, 

Axle-boxeJ,    parta   of  machinery   and    other  castings  of  any  description 


Water  lifts 
Plouchs 


from  Rs.  S5-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.   3 


Rg.  4-4  per  c»  t. 

5-12 
ft     ^  ^ -*     »» 


7-0 
50 
3-8 


upwards. 


At  cheapest  rates. 

At  cheapest  rat«>a. 
45-0  per  ton. 
4-2-8     ,. 
400     „ 


BemnrkS. — Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 

Orders  to  be  addressed  to  the  SrrERiSTENDENT  from  whom  any  further  particulars  can  be  ascertained.  (181) 


THE  INDIA  RUBBER,  GDTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  LI, 


GOVXZK.I^IVEEPJ'l' 


cor«srTi«..A.cTo^s, 


MASUFACTUItEKS  OF 

VULCANIZED     INDIA     RUBBER 

TALVES,  SHEET,  BUFFERS.  .SPRINGS,  WASHERS,  WHEEL  TYRES,  CORD,  TUBING  &  DOOR  &  CARRIAGE  MATS 

INDIA    RUBBER    AND     CANVAS    SUCHON    AND    DELIVERY    HOSE. 

ASBFSTOS   PACKING,   MILL   BOARD.    AND   WASHERS, 

India  Hubber  and  Canvas  Stenm  Paehing— Hound,  Square,  and  Sheet. 
VULCANIZED     MACHINE     BELTING,     EBONITE    APPLIANCES. 

TyX'VLJSTGr    i>i^ssi:s, 

WATERPROOF    GARMENTS    AND    FABRICS. 

Air  and  Water  Beds,  Cushions,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 
"WOESS  :-SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTA.  BRANCTT: — 12,   GOVF.RNMENT    PLACE,    KA.ST. 

GODOWNS:— DACRE'3  LANE. 

(168)  Telegraphie  Atldress—'*  SILVKRORAT,"    CALCUTTA. 


COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Iwenty-sixth  Annuol  Report  viz.  for  the  year  1887. 


FlttE  I>EPARTSIENT. 

PremiumB  after  deducting 
Re-insurances  ...     £769,265    0    0 

Intereat  ...  ••      £  19,612    0    0 

Lowei  after  deducting  Re- 

iiiBar«nce»    .  ..     £443,.587     0     0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 

Reinsurances  ...     £125,559    0    0 

Interest  and  Dividends  ...     £45,649    0    0 

Claims  less  Reinsurances,     £  79,229    0    0 


£175,1  IS 
£    8,29t 


1IIARI\E   DEPARTME.NT. 

Premiums  after  deducting 
Reinsurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£138,365    0    0 


£  18,ri4.'-.    0    0 


The  Life  Fund  was  increased  during:  the  year  liy  j&65,618  and  now  amounts  to  £Sl,070,06-i. 

The  Life  Funds  of  the  Company  are  Iwld  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
CUims.  Life  Policies  also  »hare  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

Ttic  rates  of  Premium  are  moderate,  bnt  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunctioa 
with  the  ample  Funds  affording  al/Hohite  Hecurilt/  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  .Slst  December  1887  stood  at  £2,613,059. 


(35) 


C.    H.   OGBOURNE,   Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

fismse:    moivi    -A.i>xjiL.TE;i2.j<v.TioKr. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections: — 
J.    H.   Apjoiis.  Escj.,  Supfriiitendino;  EnsinPer,   Kiiiderpore  Dock   Works,    says  : — 

"  Mr.  McKeniiie's  test  for  purity  applied  at  Hanec^jungc  shewed  that  it  contained  only  22   per  cent,  of  insoluble  matter,    or  only    frds 
of  the  im)>urity  allowed  ;  there  can  be  no  ((uestion  but  that  it  is  of  very  superior  quality." 
Paul  J>k.ioux,  K.sg.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 

"  It  is  the  iKMit  (;liiK)tin(;  Lime  imported  into  Calcutta." 
J.VME8   KlMBKR,  E-((i..  XL  I. O.K..  Eii^'iiieer  to  the  Corporation  of   Calcutta,  says  :  — 

"  It  has  Ijcen  for  loiii{  past  and  in  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much   pleasure    in    certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 
C.    A.   .Mills.  Ecq.,  Executive  Eii>;ine»r,  P.    W.    D.,  2nd  Calcutta  Division,  says: — 
The   Ohooting    Lime    m.inufactured    by  Messrs.   Burn  k,  (,'o.  is   better   than   any  that  can  be  purchased  in  Calcutta.     I  have  used  it  in 
the  const  uction  of  many  pnlilic  buildings  and  have   been  thoroughly  .sati.stied  with  it." 

K-B.— Our  Z/ime  vas  usol  througrliout  all  tho  Ili7or  Worlu  of  tlie  Calcutta  Port  Commissioners. 


(i;9) 


7,  Hastings  Street,  or  lianepgunge. 
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THE  BOMBAY  P.  W.  D. 

A  PROMINENT  feature  of  a  bureaucratic  Government,  is 
the  time-honored   institution   of  shifting  the  bugbear  of 
responsibility  from  one  shoulder  to  another,  till  the  public 
is  lost  in  a  maze  of  doubt  and  difficulty  as  to  who  is  the 
right  party  to  be  saddled  with  the   failure  of  a   scheme. 
The  ball   is   kept   rolling   to  the   infinite   delight  of  the 
players  but  to  the  bewilderment  of  lookers-on.  Even  when 
a  victory  is  scored  it  fails  to  do  honor  to  the  right  or  deserv- 
ing party,  everything  is  so  beautifully    entangled  in    the 
cobweb  of  official  verbiage.     To  quote  an  instance  in  point, 
the    Resolution    of  the  Government   of  Bombay    on  the 
re-organisation  of  the  Public    Works  Department  speaks 
for  itself     As   a   rule,  some  vague   apology  is  brought 
forward  in  extenuation   of  the  measure,   in  order   to  be 
prepared  for  any  contingency  byway  of  adverse  criticism. 
But  if  allthat  is  said  in  the  Resolution  were  facts  very  little 
could  be    said    against    them.     Unfortunately,   however, 
the  opposite    is    the    case.     There    are    a    good    many 
assumptions.     It    (the    Resolution)     tells   us     that    the 
re-organization  which  is  now  trumpeted  forth  to  the  world, 
dates  back  to  the  time  of  Sir   Bartle  Frere — the  conclu- 
sion being,  that  his  immediate  successors  were  not  alive  to 
its  importance,  or  they  would  have  carried  it  out  to  a  satis- 
factory conclusion.  On  the  contrary,  we  are  informed  by  an 
authority,  that  when  the  late  Sir  Bartle  Frere  wasGovernor, 
there  was  a   Chief  Engineer,   and  the  Secretary   to  the 
Public    Works    Department    was   a   Civilian ;    but    the 
present   scheme  is  altogether  a    new    one.     The    former, 
however,  shewed  no  good  results.     The  two  officers  being 
separated   was  a  fruitful  cause   of  friction   and  divided 
responsibility.     The  best  thing  that  could  be  done  under 
the   circumstances  was   to  assimilate  them,  and  an  Engi- 
neer Officer  was  appointed  Secretary  and  Chief  Engineer. 
A   change,   however,  came  over  the  spirit  of  our  ruler's 
dreams.     Generals  Kennedy  and  Goodfellow  did  their  duty 
well  and  to  the  satisfaction  of  the  public,   and   when   the 
latter    retired,    bureaucratic   Government    again   scored 
a  victory.     It  was  nevertheless  done  in  a  spirit  of  humilia- 
tion.    After  being  baffled  in   all  attempts  to   hoodwink 
the    Government    of     India,    but    without    success,    the 
Bombay  Government  hit  upon  the  expediency  of  begging 
the  Secretary   of  State  to   grant   the   indulgence    upon 
which   it   had  set  its  heart,   and  rather  than  be  troubled 
with  importunities,  the  Secretary  of  State  acceded  to  the 
request,  more  with    the  object    of  evading  the   point   at 
issue,  than  of  doing   justice  to  all  parties  concerned,  and 
what  is  now  announced  was  practically  in    force   eighteen 
months  ago.     The    object    of  this    new  fangled    scheme 
is  to  separate    the    Secretaryship  from   the   Chief  Engi- 
neership,    so    "  that     the    Chief    Engineers    and      pro- 
fessional   advisers   of  Govornmont   shall    be  relieved,    as 
far  as  possible,  of  purely  administrative  (non-professional) 
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dutic^^  aud  keep  it  in  direct  touch  with  the  Engineering 
operations  of  the  divL^ions  to  which  they  severally  belong." 
A  little  further  on  we  are  told  that  of  four  officers  in 
charge  of  divisions,  two  will  be  graded  as  Chief  Engi- 
neers and  two  as  Superintending  Engineers— each  will 
be  in  an  independent  professional  charge  of  his  division, 
aud  exercise  the  powers  of  a  Chief  Engineer  as  laid  doAvn 
in  the  Public  Works  Code.  By  a  certain  process  of  mcta^ 
niorphoeis  "  the  two  Superintending  will  exercise  in  their 
own  divisions,  the  powers  of  a  Chief  Engineer,  and  the 
Chief  Engineers  will  perfonn  the  duties  of  Superintend- 
ing as  well  as  Chief  Engineers."  Herein  lies  the  difference 
between  "  Tweeddlcduni  and  Tweeddledee."  So  far  so  good 
on  paper,  but  in  practice  it  may  be  accompanied  with  a 
trifling  inconvenience.  Be  it  observed  that  there  is 
an  intermediary  Secretary  through  whom  conininnica- 
tions  must  pass  to  the  Government  of  India,  or  rather,  the 
member  in  charge  of  the  Public  Works  Department.  He 
may  be  a  junior  member  of  the  service  or  may  not  belong 
to  the  profession  at  all.  Then  ?  Why,  there  is  balm  in 
Gilead  for  tho.se  who  stand  in  need  of  it.  The  Resolution 
provides  that  "  in  all  matters  of  professional  detail  the 
Chief  and  Superintending  Engineers  will  be  the  advisers 
of  Government  for  matters  within  their  respective  divi- 
sions, and  tiheir  advice  and  opinion  on  such  matters  will 
not  be  liable  to  be  criticised  or  overruled  by  the  Depart- 
mental Secretary,  who  will  ordinarily  be  their  junior."  But 
suppose  the  latter  was  tempted  to  override  the  ordersof  G6-' 
vcnimcnt,  what  then  ?  There  is  no  penalty  attached  to  this 
breach  of  disicpline.  Whatever  precautions  may  be  taken 
to  obviate  this  difficulty  it  is  to  be  feared  they  will  be  in 
vain.  The  Secretary  to  Government  in  any  department 
enjoys  a  position  peculiarly  his  own  and  to  hedge  it  round 
with  restrictions  is  a  moral  impossibility  which  we, 
living  under  a  bureaucratic  Government,  know  to  our 
cost.  A  Bombay  paper  pertinently  points  out: — The 
appointment  is  to  be  conferred  on  the  present  Under- 
Secretary,  who  during  his  eighteen  years'  service  has  spent 
only  one  year  in  district  or  administrative  work.  In  this 
case  the  appointment  will  be  made,  not  with  special  refer- 
ence to  administrative  qualifications,  but  with  special 
reference  to  clerical  qualifications.  The  Under-Secretary 
will  supersede  all  the  Exeoutive  Engineers  in  the  first 
grade,  and  thus,  an  injury  and  injustice  will  be  done  to  a 
large  number  of  men  who  have  spent  their  lives  in  doing 
the  rough  work  of  the  Department.  Thus  after  eighteen 
months  the  problem  has  been  solved,  Who  is  to 
be  Secretary  to  Government  in  the  Public  Works 
Department  ?  And  it  is  open  to  grave  doubt  whether 
it  was  worth  while  to  create  grave  discontent  through- 
out a  whole  department  to  make  the  change.  But 
the  Secretaryship  is  not  to  be  an  undivided  sine- 
cure. There  is  to  be  a  Joint-Secretary,  who  "  shall  be 
experienced  in  questions  of  irrigation  and  administra- 
tion. "  How  long  these  qualifications  are  to  be  upheld 
aa  a  sine  qud  non  for  the  post  yet  remains  to  be  seen. 
It  will  be  the  old  saying  of  these  posts  being  a  close  re- 
•erve  for  '  Somebody's  Somebody '  or  '  My  Friend's 
Friend' 


SELECTION  IN  THE  P.  W.  D. 

With  reference  to  Government  of  India  No.  2048G., 
dated  14thOctoberl887,  which  forms  the  subject  of  a  round 
of  jubilant  applause  from  an  independent  (sic)  contem- 
porary, there  can  be  no  doubt  that  the  idea  at  the  root  of 
the  circulai-  is  a  good  one.  Coiniuercial  firms  and  private 
employers  are  generally  credited  with  commonsense  and 
a  particularly  acute  perception  of  their  own  interests,  and 
none  would  for  a  moment  think  of  increasing  the  salaries  of 
all  employes  on  the  grounds  of  mere  length  of  service  and 
freedom  from  gross  fault.  Now  without  pressing  the  analogy 
further  than  it  will  bear,  and  Government  service  in 
many  respects  differs  radically  from  private  employ,  it  is 
clear  that  some  method  of  selection  is  especially  needed 
in  the  present  state  of  blocked  promotion  alike  in  the 
interests  of  Government  and  of  the  best  men  in  the 
P.  W.  D.  But  the  present  circular  is  only  a  halfway  halting 
place  between  the  present  deadening  system  and  a  fair 
and  aboveboard  selection  from  the  day  that  a  man  enters 
the  service  till  he  leaves  it.     The  resolution  runs  : — 

"  On  the  1st  of  June  next recommendations  should 

be    carefully    prepared    in   full   and    without    reference 

to    any     previous    reports concerning    all  Executive 

Engineers  in  the  first  grade  whom  the  Local  Government 

considers  fit  for  promotion Each  Local  Government  will 

also  furnish  a  list  of  the  men  in  the  first  grade whom 

it  considers  unfit."  Now  on  very  slight  consideration 
it  will  be  seen  that  the  "  Local  Governnient "  means  the 
Chief  Engineer  or  rather  the  Superintending  Engineers 
who  report  to  him.  The  Local  Government  has  no  means 
of  checking  the  reports  it  receives  and  must  assume 
their  bond  fides. 

Without  for  one  moment  casting  the  slightest  doubt  on 
the  impartiality  of  the  reporting  officer,  it  is  clear  that  a 
system  of  selection  should  leave  as  little  as  possible  to 
the  personal  element,  which  consciously  or  unconsciously 
must  always  play  a  most  important  part,  and  should 
aim  at  eliminating  this  factor  as  far  as  possible. 

Such  a  system  is  by  no  means  difficult  to  devise.  If 
instead  of  opinions,  which  may  or  may  not  be  sound  and 
fair  ones,  a  regular  register  of  the  actual  work  done 
by  an  officer  from  the  day  he  entered  the  service  were 
kept  in  half-yearly  or  yearly  periods,  and  bound  up  as  his 
personal  ledger  the  promoting  authority  would  have 
something  tangible  to  go  on. 

These  reports  should  contain  the  officer's  name,  class 
and  standing,  the  work  engaged  on  since  his  last  report, 
its  cost,  nature  and  magnitude,  the  amount  of  assistance 
he  enjoyed,  the  difficulties  encountered,  his  administra- 
tive ability,  the  state  of  his  accounts  with  reference  to 
his  estimates,  the  merit  of  his  designs  and  other  details 
which  will  readily  suggest  themselves,  the  whole  being  cast 
in  a  form  admitting  of  replies  based  on  actual  facts  which 
should  be  brought  forward  incontrovertibly  and  a  copy  fur- 
nished to  the  officer  concerned.  The  would  be  professional 
organ  can  see  only  one  improvement  on  the  Government 
Resolution — "  that  each  man  should  be  told  of  what  has 
befallen  him."  We  venture  to  believe  that  our  sugges- 
tions would   constitute  a  much  further  reaching  measure 
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of  improvement  which   would  also   have  two  very  great 
additional  advantages : 

(I.)     That  from  the  earliest  grades  the   promotion   of 

the  best  men  would  be  quickened. 

That  much  more  personal  responsibility  and  less 

routine  might  be  allowed  to  the  men  who  prove 

themselves  worthy  of  trust. 


g.oUs  iwxii  Comments. 


(II.) 


GEOLOGICAL   SURVEY  OF  INDIA   IN  BURMA. 
Mr.  T.  W.  Hughes  Hughes  has  left  here  for  Rangoon 
by  the  last  mail   steamer,  en  route  to  Perak,   where   it 
-appears  he   has,  in  conjunction  with  a   Revenue  official 
from  Burma,   to  study   the  tin  working  by  Chinese  labor, 
■with   a  view  to  the  adoption  of  similar  labor  in  the  deve- 
lopment  of  the   tin   resources   of  Tenasserim.     We   are 
.glad   to  see   that   Mr.  Hughes  has  been  deputed  to  this 
work  ;  his  experience  and  decidedly   practical   knowledge 
of  the   mining  branch   of  geological  inquiry  being   well 
known :  and,    from   what  has   been  published  in  the  local 
papers  of  Dr.  Noetling's   researches    in    Upper    Burma, 
it  is  evident  that  the  Government  of  India  is  anxious   to 
utilize   the   services  of  the   Geological    Department   in 
the  newly  acquired   Province.     This    is  as  it  should  be, 
for  it  has  been  manifest   to   all  who  thought  about    the 
BUbject,  that  the  sending  out  of  Mr.  Barrington  Browne — 
the  so-called  expert  in  rubies — by  the  Secretary  of  State, 
on  a  special   trip  to  the  Ruby  Mines,  has  been  barren  of 
any  practical  results  ;  while  from  what  we  learn  of  the  work 
of  the  Director  of  the  Geological  Survey  himself  in  the 
Madras  gem  districts,  and   his  visits  to  Ceylon,  let  alone 
the  facts  of  his   having  associated  with   him    so   accom- 
plished a  mineralogist  as  Mr.  Mallet,  it    is  clear  that 
the     geological    and    economic    bearings  of    the  Ruby 
Mines  question  could  have  been  thoroughly  investigated 
by     the     Survey     long     ago.     Dr.    Noetling's     report 
on    the    ruby-bearing    limestone    and  graphites  in    the 
Mandalay   District   shew   at   once  the  eager  grasp  with 
which   the   subject   can   be  taken   up    by   the   Depart- 
ment ;    and     it     is    to     be   devoutly   hoped   that    Mr. 
Hughes  or  Dr.  Noetling  may  not  be  kept  from   giving 
us  a    clear  view   of  a   subject   which,    notwithstanding 
the   vSecretary  of  State's  interference,  still  lies   dormant 
the   glint  of  the  subject  of  the  precious  gem  being  only 
allowed  to  sparkle  at  intervals  in  the  mysterious  announce- 
ments that  the  "  Ruby  Mines  concession  has  been  granted" 
or  that  "  no  treaty  has  been  entered  into  with  any  company 
of  concessionaires." 

Dr.  Noetling's  other  reports  on  the  magnetic  iron-ore  of 
Singaung  in  the  Shan  Hills,  and  on  the  supposed  platinum 
near  Mine  Kine  in  the  same  hills,  are  likewise  of  great  in- 
terest and  importance.  The  latter,  particularly  so,  though 
we  regret  to  note  the  doubt  in  Dr.  Noetling's  mind  as  to 
the  metal  being  actually  platinum.  Surely,  the  frag- 
ment of  ore  should  have  been  sent  up  to  the  Survey 
mineralogist  for  final  determination  ?  The  magnetic  iron 
hill  is,  so  far,  a  thing  to  be  wondered  at  in  Burma 
perhaps  ;  but  we  know  of  what  may  be  called  mountains  of 
iron  in  the  Salem  and  Kurnool  districts  of  the  Madras 
Presidency,  which,  if  we  mistake  not,  were  described  in 
the  Annals  of  the  Survey  some  15  years  back. 


Colliery  Tub.s.— The  East  Indian  Railway  is  calling 
for  tenders,  at  home,  for  the  supply  of  colliery  tubs,  as  if 
such  could  not  be  made  in  this  country. 

OOTACAMUND  Lake. — An  estimate  amounting  to 
Rs.  26,150  for  fencing  and  improving  the  margin  of  the 
Ootacamund  Lake  has  been  sanctioned  by  the  Madras 
Government. 

Traffic  Manager,  Madras  Railway.— The  Govern- 
ment of  India  have  sanctioned  a  maximum  salary  of 
Rs.  1,364  to  Mr.  L.  S.  Moss,  the  Traffic  Manager  of  the 
M^ras  Railway. 

Bengal- Nagpur  Railway.— The  B6aT^  of  Directors 
of  the  Bengal-Nagpur  Railway  Company,  Limited,  are 
prepared  to  receive  tenders  for  216,000  transverse  steel 
sleepers,  475,200  steel  keys  for  same. 

The  Ruby  Mines.— The  Government  have  invited 
tenders  for  working  the  Burma  Ruby  Mines.  Six  have 
been  received,  the  highest  being  twelve  lakhs  annually. 
The  decision  was  to  have  been  given  ere  this. 

Mr.  Franklin  Prestage.— Rumour  has  it  that  Mr. 
Prestage  has  made  up  his  mind  to  retire  shortly  on  his 
well-earned  reputation  and  fortune,  to  spend  the  remain- 
der of  his  days  at  peace  and  at  rest  in  the  old  country. 

Obituary.— Mr.  Wilson  Bell,  Chief  Engineer  and  Act- 
ing Agent  of  the  G.  I.  P.  Railway,  died  on  the  morning 
of  the  27th  November  at  Lanowli,  and  was  buried  ab 
Igatpuri.  He  came  out  to  India  in  1864.  His  age  was 
49  years. 

Bengal  and  North- Western  Railway. — The  Direc- 
tors of  the  Bengal  and  North- Western  Railway  Company, 
Limited,  state  that  the  accounts  for  the  half-year  ended 
30th  June  admit  of  a  dividend  of  2  per  cent.,  free  of 
income-tax,  Indian  and  English. 

Bengal  Coal  for  Locomotives  in  Burma.  — We  re- 
gret to  learn  that  this  experiment  has  failed  and  has  caused 
vexatious  delay  to  passengers  by  mail  trains,  but  we  be- 
lieve the  Irrawaddy  Flotilla  Company  use  this  coal  in  their 
steamers,  and  no  complaints  have  been  heard  regarding  it, 

A  Good  Selection.— Mr.  C.  T.  Burke,  b.e.,  M.  Inst. 
C.E.,  is  nominated  to  serve  as  a  temporary  member  of  the 
Committee  for  the  Reduction  of  Account  work  in  offices 
of  Executive  Engineers  of  the  Buildings  and  Roads  and 
Irrigation  Branches  of  the  Public  Works  DeiJartment, 
when  it  visits  Bombay. 

KiSTNA  Delta  Works.— The  Government  of  India 
has  been  asked  to  extend  the  Secretary  of  State's  sanction 
to  the  Kistna  Delta  Completion  Estimates  for  a  further 
period  of  five  years.  The  amount  of  the  sanctioned  Esti- 
mate is  Rs.  1,49,00,944,  and  the  expenditure  up  to  date 
amounts  to  Rs.  83,44,621. 

The  Present  State  of  the  Indian  P.  W.  D.  and  its 
Past  History. — We  would  particularly  invite  the  atten- 
tion of  those  of  our  readers  interested  in  the  subject  to 
remarks  of  our  correspondent  "  Veritas"  in  his  fifth  letter, 
which  appears  in  this  issue  on  P.  W.  D.  Rc-orgauiza> 
tion,  which  affords  a  wide  field  for  discussion. 

The  Madras  Pier. — An  estimate  amounting  to 
Rs.  36,263  for  repairs  and  improvements  to  the  Madras 
Pier  has  been  sanctioned  by  Government.  The  work  is 
to  be  carried  out  under  the  superintendence  of  the    Har- 


bour   Trust  Engineer,    Mr.    A.   L.    Pogson.     Two    steanv 
cranes  are  shortly  expected  for  Ihe  pier  from  England. 
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Redi-ction  in  p.  W.  D.— Referring  to  the  rumour 
about  the  proposed  reduction  in  the  Provincial  Branch  of 
the  Public  Works  Department  in  Bengal,  a  correspondent 
states  that  if  it  is  carried  out  there  would  be  left  only  4 
divisions— two  in  Calcutta,  one  at  Darjeeling  and  one 
at  Chutia-Nagpur,  under  one  Superintending  Engineer. 

KiDDERPORE  Docks,  Calcutta. — We  learn  that  the 
total  expenditure  on  this  undertaking  up  to  the  date  of 
the  last  quarterly  inspection  on  the  30th  September  1888 
was  R*.  1,08,00,000,  nearly  a  fourth  of  which  amount  was 
absorbed  by  the  acquisition  of  land.  The  balance  expen- 
diture includes  the  cost  of  construction  and  of  machinery 
and  plant  to  date. 

New  Railway  Station,  Rangoon. — We  learn  that  the 
{veaent  central  station  of  the  Burma  State  Railway  is 
now  quite  unsuited  for  the  traffic,  consequent  on  the 
extension  to  Mandalay,  and  that  a  new  station  will  have 
to  be  built  at  a  cost  of  about  Rs.  31,500.  The  opening 
of  the  line  for  traffic  to  Mandalay  has  been  unavoidably 
deferred  till  15th  February  1889. 

ilB.  R.  T.  Mallet. — This  gentleman,  as  Consulting 
Engineer  for  Railways,  Jubbulpore,  visited  the  Asansol 
end  of  the  Bengal-Nagpur  Railway  on  Sunday  last, 
arriving  in  Calcutta  the  following  day.  Mr.  Mallet  is 
a  brother  of  the  well-known  mineralogist  of  the  Indian 
Geological  Surrey.  It  is  whispered  that  he  contem- 
plates retirement  at  an  early  date. 

E.  B.  S.  R.  Engineering  Staff. — Mr.  Nicholson  has 
returned  and  resumed  charge  of  Way  and  Works, 
reliennj;  Mr.  Anderson,  who  will  continue  on  the  line 
in  an  exetutive  capacity.  We  find  that  Mr.  Smith 
goes  to  Madras  and  Mr.  Greenlees  goes  home.  These  are 
both  Executive  Engineers.  Mr.  Pope,  an  Assistant 
Engineer,  has  been  posted  to  the  line. 

How  the  Money  Goes!— The  Director-General  of 
Stores  for  India  is  prepared  to  receive  tenders  from  such 
persons  as  may  be  willing  to  supply  under-frames  for 
carriages  and  waggons,  trolley  iron-work,  crossings  and 
switches,  signals,  t-anks,  wrought-iron.  Can  there  be  any 
hope  for  the  development  of  Indian  production  when 
such  paltry  requirements  are  obtained  from  Home  ? 

The  Proposed  Frontier  Military  Road. — Mr. 
Ramsay  has  submitted  the  plans,  report,  and  estimates 
for  a  military  road  from  Kalabagh,  vid  Shikardara,  to 
Lachn,  a  place  on  the  Kohat-Bannu  frontier  road.  This 
will  be  some  45  miles  long  over  a  very  difficult  country 
very  sparsely  populated.  Drinking-water  is  very  scarce, 
moat  of  the  nalas  and  springs  having  salt  water  in  them. 

Austrian  Rails  for  Japan. — A  new  Railway  is 
projected  in  Japan,  and  I  am  informed  that  the 
rails  and  other  iron-work  are  to  be  procured  from 
Austria,  negotiations  having  been  conducted  at 
Yokohama  with  the  Austro-Hungarian  Lloyds.  This 
company  will  probably  ship  the  material  direct,  and 
bring  rice  as  return  cargoes.  The  Railway  will  be  125 
miles  in  length. 

Calcutta  Municipal  Sanitation.— It  is  shewn  that 
during  the  last  12  years  the  drainage  scheme  has  been 
completed,  the  filtered  and  unfiltered  water-supply 
doubled,  .and  the  roads  much  increased  in  length  and 
better  lighted  and  watered.  Tanks  have  been  filled  up, 
bathing  platforms  constructed,  bustees  cleansed,  and  the 
value  of  land  has  been  doubled  without  any  increase  on 
account  of  debt. 

TiRHooT  State  Railway.— We  have  by  the  merest 


chance  learned  that  there  was  a  Railway  accident  at> 
Motiharee  on  the  23rd  November,  in  which  four  coolies 
were  killed :  a  goods  train  was  run  into  a  shed,  in  which 
these  men  were  standing.  Who  was  to  blame  ?  It  has 
been  suggested  to  us  in  this  connection  that  publicity 
relative  to  such  occurrences  on  this  line  is  sedulously 
suppressed. 

Progress  of  the  C.  E.  Association  in  Bengal. — 
With  reference  to  our  recent  remarks  which  appeared 
under  the  heading  "  Civil  Engineers — Roll  up  !"  we  arfr 
glad  to  congratulate  this  province  upon  the  splendid  pro- 
gress already  made — 95  per  cent,  of  its  officers  being- 
now  members  of  the  above  Association.  It  seems  a* 
though  the  small  minority  only  want  to  know  this  to  bring- 
tbe  figure  to  par. 

The  Proposed  Railway  to  Bannu. — As  the  Bannu 
Railway  Surveys  are  now  completed,  and  the  plans, 
report,  and  estimates  have  been  forwarded  to  Government,. 
Mr.  Ramsay  is  now  leaving  to  take  up  his  appointment  as 
Engineer-in-Chief  of  the  Western  Bengal  Railway  Sur- 
veys. He  has  for  the  last  month  been  directing  the 
operations  of  the  staff  on  that  Railway  while  completing 
Bannu  Railway  Surveys. 

Southern  Mahratta  Railway. — We  learn  that  the 
opening  of  the  section  of  this  line  from  Gubbi  to  Harihar, 
which  was  expected  to  take  place  next  month,  has  been 
postponed  for  a  few  weeks,  or  till  January.  Some  of  the 
bridges  are  said  to  be  incomplete,  and  this  will  cause 
delay  or  postponement.  The  tenders  for  altering  and 
improving  parts  of  the  Bangalore-Gubbi  Section  havfr 
been  forwarded  to  Dharwar,  for  decision  and  selection. 

The  Periyar  Project.— The  progress  on  these  works- 
in  September  has  been  very  small  owing  to  the  difficulty 
in  obtaining  coolies,  and  the  difficulty  and  cost  of  car-' 
riage  of  materials.  Attacks  by  wild  elephants  on  the  store' 
sheds  have  frightened  the  coolies  so  much  that  about  a 
hundred  of  them  deserted  in  one  night.  The  elephants 
appear  to  have  a  great  weakness  for  barrels  of  Portland 
cement,  which  they  toss  and  roll  about  till  nought  re- 
mains of  the  barrels. 

Cherrapoonji  Hill  Railway. — Sir  Guilford  Moles- 
worth,  K.C.S.I.,  arrived  in  Calcutta  last  week  and  has  now 
gone  to  inspect  the  Cherrapoonji  Hill  Railway  in  Assam. 
One  result  of  his  inspection  will  be   to  decide  finally 
whether  more  money  is  to  be  expended  on  remodelling  it,. 
or  whether   the  project  is  to  be  altogether  abandoned. 
As  the  later  estimates  of  probable  traffic  shew  that  it , 
could  never  be  expected  to  pay  its  working  expenses  the , 
latter  is  the  most  probable. 

Mr.  F.  W.    Stevens.— The  well-known  architect    of 
the  G.  I.  P.  Railway  Terminus  in  Bombay  and  the  stately ' 
Sailors'  Home  in  the  same  city,  is  devoting  his  well-earned  ' 
holiday  in  England  to  preparing   the   plans   for    the  new 
Hotel  de  Ville  in  the    capital  of  Western  India.     Some 
of  Mr.  Stevens'  English  friends  are  anxious  that  he  should- 
become  a  candidate  for  the  post  of  principal  architect  to  . 
the   new  London  Connty   Council.   They  think  that  he  - 
would  have  a  good  chance  of  being  selected. 

Wanted — An  Indus  Flotilla. — The  Lahore  paper, 
dwells  on  the  danger  into  which  we  are  falling  by  ne- 
glect of  the  navigation  of  the  Lower  Indus.  Properly  ^ 
utilised  the  Indus  might  be  made  a  valuable  internal  ' 
line  of  defence,  which  ought  not  to  be  neglected.  It  says 
that  what  we  ought  to  have  most  certainly  on  the  Indus  - 
are  gnnboata  below,  and  armoured  river  boats  above,  . 
with  a  regular .  service  of  pilots   who   would  knowcacJii; 
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bend  and  rock  and  rapid,  from  the  Black  Mountain  to  the 
sea. 

Mr.  R.  F.  Chisholm  on  Technical  Education. — 
"  Notes  on  Technical  Education  addressed  to  His 
Highness  Sir  Syaje  Rao,  k.c.s.i.,  Gaekwar  of  Baroda 
by  Robert  Fellows  Chisholm,  F.R.I.B.A.,  Consulting 
Architect  to  H.  H.  the  Gaekwar  of  Baroda,  Fellow  of  the 
University  of  Madras,  late  Consulting  Architect  to  the 
Government  of  Madras,  late  Superintendent,  Madras 
School  of  Industrial  Arts",  is  the  title  of  a  brochure  which 
which  we  have  received,  and  hope  to  notice  in  an  early 
issue. 

The  Water-supply  of  Madra.s. — The  Government 
of  India  have  objected  to  the  accumulations  of  the  sink- 
ing fund  being  utilized  for  the  carrying  out  of  the 
scheme  for  an  improved  system  of  water-supply  to  the 
town  of  Madras,  as  they  consider  such  a  proceeding  wrong 
in  principle,  but  have  accorded  their  sanction  to  the  levy 
of  a  tax  on  tobacco  up  to  a  maximum  of  li  annas  a 
pound,  and  have  directed  the  Madras  Government  to 
proceed  with  the  legislation  necessary  for  bringing  the 
tax  into  force. 

Ladv  Dufferin  Hospital,  CALCurrA. — Arrangements 
are  now  being  made  for  the  laying  of  the  foundation- 
stone  of  the  new  building  to  accommodate  this  institu- 
tion which  now  occupies  rented  quarters.  A  piece  of  land 
to  the  north  of  the  Presidency  College  has  been  taken 
up,  which  if  "tbe  new  Central  Road  is  constructed  will 
lie  in  a  very  prominent  position.  The  plans  for  the 
building  will  consequently  not  take  definite  shape  until 
the  Road  Scheme  is  settled.  Meanwhile  we  learn  that 
%  tentative  design  is  under  preparation. 

Singapore  Water-supply. — A  very  important  work 
in  connection  with  the  Singapore  Water-supply  was 
completed  lately.  The  Municipality  have  during  the  last 
eighteen  months  been  engaged  in  building  a  new  outlet 
well  at  the  Impounding  Reservoir  to  replace  the  old  one 
which  had  begun  to  shew  signs  of  weakness,  which 
rendered  it  a  matter  of  the  utmost  importance  that  a 
new  outlet  should  be  provided  without  delay.  The  con- 
nection between  the  new  well  and  the  24-inch  main 
which  supplies  the  Pumping  Station,  was  successfully 
completed  and  the  water  turned  on  without  accident. 

A  Fine  Spectacle  ! — Extravagant  expenditure,  it  is 
stated,  was  lately  going  on  in  connection  with  the  Hapu- 
tale  Extension.  Some  six  Engineers  of  the  Executive  Rail- 
way staff  were  at  one  time  drawing  handsome  salaries 
without  any  employment,  owing  to  the  non-arrival 
of  Mr.  F.  J.  Waring,  the  Chief  Resident  Engineer, 
who  has  just  joined.  The  sanction  of  the  Secretary  of 
State  to  the  extension  was  made  known  in  Colombo 
towards  the  end  of  March — seven  months  ago — and  up 
till  now  not  a  sod  has  been  cut,  though  the  large  staff 
of  Engineers  mentioned  above  has  been  got  out  from  home. 

The  West  of  India  Portuguese  Railway. — It  is  be- 
lieved that  the  Railway  will  pay,  since  the  shares  are  already 
at  a  premium,  as  is  natural  when  the  Portuguese  Govern- 
ment guarantee  5  per  cent,  in  perpetuity  ;  but  unless 
more  capital  is  subscribed,  of  which  there  is  no  prospect 
now,  and  the  breakwater  at  Marmagoa  is  completed,  the 
great  anticipations  which  attended  the  opening  out  of 
this  route  to  the  sea  will  hardly  be  fully  realised.  It  is, 
however,  no  small  thing  that  Portugese  India  has  done  in 
guaranteeing  5  per  cent,  on  the  capital  subscribed, 
which  entails  a  charge  upon  them  of  no  less  than  £50,000 
»  y«ar. 


The  Bally  Pai'eh  Mills  Company,  Limited. — The 
Report  by  the  Directors  of  the  Company,  for  the  year 
ended  31st  July  1888,  shews  that  the  net  gain  for 
the  year  on  Manufacturing  Account  was  £23,506-10-5,- 
from  which  foil  to  be  deducted  £2,958-16-5  for  Calcutta' 
Agents'  Commission  and  Fire  Insurance,  and  £1,049-5-6 
for  Incomfe  Tax  in  Calcutta  and  London,  leaving  a  net 
surplus  of  £19,453-8-6,  being  equal  to  20  percent,  on  the 
paid-up  Capital  of  £96,800,  a  very  handsome  result  cer- 
tainly, shewing  that  the  business  of  the  Company  has 
been  successfully  and  profitably  conducted  during  the 
year  covered  by  the  Report. 

Mysore  P.  W.  D. — The  subordinate  officers  of  the 
Mysore  Public  Works  Department  are  now  pretty  well  off 
as  regards  their  salary  and  allowances.  The  Accountants 
are  of  the  1st,  2nd  and  3rd  grades,  with  salaries  at 
Rs.  150,  100,  and  80  respectively.  The  Supervisors  are 
of  three  grades  with  Rs.  250,  200,  and  150  respectively. 
The  Overseers  are  of  three  grades  also  with  pay  at 
Rs.  100,  80  and  60.  Those  employed  in  the  Malnad 
draw  one  rupee  a  day  when  at  their  head-quarters  as 
batta,  and  three  rupees  a  day  when  in  the  Districts.  This 
arrangement  has  been  sanctioned  on  account  of  the 
greater  cost  of  living  in  those  places. 

Sir  C.  Elliott  at  Kurrachee. — On  the  15th  Novem- 
ber, the  Kurrachee  Port  Trustees  entertained  a  large 
party  of  gentlemen  on  board  the  steam  tug  Manora  to 
meet  Sir  Charles  Elliott,  Member  of  the  Supreme  Council 
for  Public  Works,  and  Colonel  Wallace,  Director  »£^  the 
North- Western  Rail  way,  who  paid  a  brief  visit  to  Kurrachee. 
The  principal  business  which  Sir  Charles  .  Blliotir  had  in 
view  in  visiting  Kurrachee  was,  it  is  said,  the  settlement  of 
the  dispute  between  the  Railway  and  Tramway  Company, 
the  latter  being  credited  with  demanding  an  exorbitant 
sum  of  money  for  the  privilege  of  cros.sing  its  line  re- 
quired in  the  interests  of  the  public  by  the  Railway. 

Railways  in  Asia  Minor.— The  prediction  that  the 
granting  of  the  concession  for  the  railway  from  Ismidt 
to  Angora  would  give  a  decided  impulse  to  Railway  con- 
struction throughout  Asia  Minor  seems  likely  to  be 
justified  more  speedily  than  even  the  most  sanguine 
prophets  might  have  expected.  M.  Bernard  Maimon, 
who  acted  last  year  as  the  representative  at  Con- 
stantinople of  Sir  Alfred  Kirkby  in  the  negotiations 
for  obtaining  the  concession  for  lighting  Salonica  with 
gas,  has  telegraphed  to  the  Ministry  of  Public  Works 
that  a  group  of  British  capitalists  intend  demanding 
from  the  Imperial  Government  a  concession  for  carrying 
forward  the  Angora  line  to  Bagdad. 

Kurrachee  and  Home  Imports.— The  ordinary  im- 
ports from  Europe  are  apparently  not  sufficient  to  ensure 
a  full  load  being  obtained  every  month  in  Liverpool  for 
Kurrachee-bound  vessels  :  but  the  Hall  Line  got  over  this 
difficulty  by  securing  a  contract  from  the  North- Western 
Railway  to  bring  out  2,000  tons  of  English  coal  monthly. 
It  may  be  some  years  yet  before  the  requirements 
of  the  Railway  in  this  respect  will  cease  ;  but  looking 
ahead  it  may  be  possible  to  predicate  that  English  coal 
will  be  driven  out  of  the  field  as  soon  as  the  oil  resources  of 
Biluchistan  and  the  Punjab  are  developed.  When  that 
time  comes  the  Hall  Line  must  either  secure  other  freight 
at  Home,  or  cease  running  their  vessels  to  Kurrachee. 

A  Municipal  Engineer  shall  not  overwork  Him- 
self.— The  draft  agreement  between  the  Singapore  Com- 
missioners and  the  Municipal  Engineer  was  objected  to 
by  a  Commissioner  in  the  wording  of  the  clause  setting 
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forth  "  that  the  Municipal  Engineer  should  not  devote  any 
portion  of  his  time  or  attention  which  should  or  ought  to 
be  employed  in  the  duties  of  his  office  to  gratuitous  work 
for  any  person  or  persons  whatsoever  without  the  sanction 
«fthe  Board  in  writing."  The  Commissioner  pointed  out 
ihis  might  lead  to  the  Engineer  working  at  night,  which 
time  wtis  necessary  for  the  refreshment  of  his  physical  con- 
dition ;  he  might  devote  hours  which  were  required  for  rest, 
and  thus  his  energies  might  be  impaired  during  the  day  ! 

Coxsi-LTixc.  Exgineer's  Office,  Luckxow. — Official 
intimation  has  been  received  abolishing  this  office  so  far 
as  controlling  the  affairs  of  the  O.  &  R.  Railway  ;  but  it  is 
further  stated  that  the  inspection  duties  of  the  Consult- 
ing Engineer  are  to  be  extended,  and  a  system  of  railways 
consisting  of  no  less  than  four  thotisand  miles  will,  from 
the  1st  January  next,  come  under  the  charge  of  the 
Lucknow  Consulting  Engineer,  the  head-quarters  of  whose 
office  will  continue  at  Lucknow,  but  two  Deputies  need  not 
remain  at  head-quarters.  One  it  is  suggested  should 
be  sent  to  Lahore  and  the  other  to  Karachi.  The 
scheme  appears  wild  and  ill-digested  so  far,  but 
there  appears  to  be  some  hope  of  the  Lucknow  Office 
escaping  wreckage. 

Copper  Mines  in  the  Western  Dooars. — The  right 
of  working  the  copper  mines  at  Chunabatti,  in  the  sub- 
divi.^iion  of  Alipur,  Western  Dooars,  will  be  put  up  to 
auction  on  15th  March  1889,  and  Settlement  ^vill  be 
made  with  the  highest  bidder  for  five  years.  Chunabatti 
is  .situate  two  miles  west  of  Buxa  in  the  Western  Dooars. 
Plenty  of  labor,  firewood  and  good  water  is  available  on 
the  spot.  There  is  a  good  road,  and  the  mines  can  be 
worked  with  little  difficulty.  It  is  believed  that  any 
person  or  company  who  may  work  the  mines  will  obtain 
a  good  profit.  Sixteen  seers  of  copper  are  said  to  be  ob- 
tainable from  each  bazar  maund  of  ore.  A  specimen  of 
the  copper  can  be  seen  at  the  Office  of  the  Secretary  to 
the  Chamber  of  Commerce,  Calcutta. 

CocoxADA  Water-supply. — Mr.  Cockbum,  the  Govern- 
ment Mechanical  Engineer,  thinks  that  the  required  water 
for  the  supply  of  the  town  and  port  of  Coconada  may  be 
obtained  from  the  canal  and  raised  to  the  required  level 
by  means  of  an  engine  instead  of  constructiong  a  masonry 
covered  drain  for  five  miles,  in  order  to  secure  a  higher 
level.  The  Superintending  Engineer  agrees  with  him, 
and  recommends  that  Messrs.  Bum  and  Co.,  Mechanical 
Engineers  of  Calcutta,  may  also  be  consulted  and  invited 
to  make  their  offers  for  the  supply  of  the  necessary 
engines  and  other  material  for  carrying  out  the  work. 
They  will  be  addres-sed  on  the  subject,  and  on  receipt  of 
their  reply,  the  whole  scheme  with  all  the  details  will  be 
placed  before  the  Government  in  due  course. 

The  FACTORIE.S  Act  in  Bengal. — The  report  on  the 
•peration  of  the  Factories  Act  in  Bengal  for  the  year 
ending  June  la.st  shews  that  the  work  of  inspection  was 
■atisfactorily  performed.  There  were  thirty-three  factories 
coming  within  the  definition  of  the  Act,  of  which  thirteen 
were  jute  mills,  four  cotton  mills,  three  Gevernment  mili- 
tary factories,  and  two  dockyards,  besides  a  jute  press,  a 
Railway  facUjry,  rice  mill,  silk  factory,  a  shellac  factory,  a 
sugar  refiner}-,  an  iron  foundry,  gasworks,  and  a  paper  mill. 
There  were  altogether  148  accidents  reported  during  the 
year,  of  which  25  occurreJ'  in  the  Kidderpore  dockyards. 
Of  the  total  number  of  accidents  only  seven  ended  fatally. 
Chiiflren  are  only  employed  at  the  jute  and  cotton  mills 
and  the  Army  Clothing  Agency,  and  the  hours  of  work 
fixed  for  them  are  carefully  observed. 


Traxsferueu  fro.m  Burma  to  Madras. — The  under- 
mentioned officers,  of  the  Toungoo-Mandalay  Extension 
of  the  Burma  State  Railway  were  reported  as  surplus, 
now  that  the  Toungoo-Mandalay  Extension  is  almost 
completed,  and  their  services  are  no  longer  required. 
The  Government  of  India,  Public  Works  Department, 
Simla,  has  called  upon  the  Chief  Commissioner,  Burma, 
who  has,  in  turn,  directed  the  Manager  and  Eugiueer-in- 
Chief  of  the  Burma  State  Railway  to  instruct  them  as 
they  become  available  to  report  themselves  for  orders  to 
the  Secretary  to  the  Government  of  Madras : — Messrs. 
T.  C.  Beardsmore,  Sub-Engineer,  2nd  grade  T.  McReddie, 
Sub-Engineer  2ud  grade  temporary  rank ;  H.  Martin, 
Sub-Engineer  Srd  grade ;  C.  J.  Rose,  Supervisor,  1st 
grade  ;  and  W.  Millie,  Supervisor,  1st  grade. 

Indian  Architecture. — A  globe-trotter  thinks  well 
of  Indian  architecture,  considers  that  for  color  and  sur- 
face texture,  the  materials  at  the  service  of  an  architect 
in  northern  India  are  splendid.  He  admires  the  com- 
bination of  red  sandstone  with  white  marble,  and  the  use 
of  brilliantly  colored  Persian  tiles.  "  In  the  blistering 
sunlight  of  India  they  do  not  look  garish  "  he  says.  And, 
further  on,  of  Sirkej  :  "  Tombs  of  saint  and  King  and  Queen 
and  Princes,  moscpic  and  exquisite  pavilion,  artificial  lakes 
with  palaces  and  stables,  are  barely  occupied;  but  all  shew 
the  one  conception  of  the  artist,  the  one  hand  of  the 
founder.  Where  to  find  their  equal  in  Europe  for  perfect 
execution  of  a  harmonious  but  complicated  plan,  for  co- 
ordination of  many  buildings  to  one  effect,  for  simple 
pathos  and  imaginative  beauty,  il  would  be  hard  to  say." 

Guaranteed  Railways. — If,  as  is  said,  language  was 
given  to  man  to  conceal  his  thoughts,  instead  of  giving 
expression  to  them,  figures  must  have  been  invented  as 
an  auxiliary  to  prove  anything  and  everything,  and  to 
distort  facts  into  any  shape.  As  a  rule  Government 
Resolutions  are  not  very  interesting  reading,  at  best ;  nor 
are  the  majority  of  them  conspicuous  for  lucidity.  But 
when  statistics  are  forced  into  requisition,  confusion  be- 
comes worse  confounded,  and  readers  are  left  to  find  their 
own  way  out  of  a  labyrinth  of  complicated  figures.  We 
have  before  us  a  Synopsis  of  Transactions  connected  with 
Guaranteed  Railways  under  the  Government  of  India  for 
the  year  1887,  which,  for  rigidity  of  style,  stands  unrivalled. 
Taken  all  in  all  their  working  during  1887  may  be  consi- 
dered satisfactory.  The  annual  result  in  the  last  five 
years  has  ri.sen  from  a  loss  of  Rs  17,27,934  in  1883  to  a 
gain  of  Rs  10,70,351   last  year. 

Quinine  Manufacture  at  Darjeeling. — The  report 
on  the  Government  cinchona  plantations,  Darjeeling,  for 
the  past  year,  announces  an  important  discovery  which  is 
nothing  less  than  a  process  for  the  manufacture  of  sul- 
phate of  quinine,  which  is  expected  to  produce  per- 
ment  reduction  in  the  market  price  of  that  expensiv« 
article.  Experiments,  we  are  told,  have  proved  that  by 
this  process  (juinine  can  bo  obtained  in  a  form 
undistinguishable  either  chemically  or  physically 
from  the  best  brands  of  European  manufacture.  Al- 
though last  year  only  3311bs.  were  made,  it  is  expected 
that  large  quantities  will  be  soon  turned  out.  The  de- 
mand for  the  drug  made  at  the  factory,  which  is  known 
as  cinchona  alkaloid,  exceeded  by  2,2001bs.  that  of  the 
previous  year.  The  net  result  of  the  year's  work  was 
a  profit  of  Rs.  26,804,  and  there  is  good  reason  to  ex- 
pect that  this  sum  will  be  considerably  increased  next  year. 

The  Indian  Uncovenanted  Service. — As  early  as 
[possible   next  year,   the   House  of  Commons  is   to  be 
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asked  to  appoint  a  Select  Committee  to  enquire  into  the 
claims  of  the  various  branches  of  the  Uncovenanted  Ser- 
Tice  in  India.  At  a  meeting  of  the  London  Committee, 
held  on  31st  October  at  the  offices  of  the  Uncovenanted 
Association  in  Pall  Mall,  a  draft  petition  to  be  presented 
to  Parliament  was  considered  preparatory  to  being  sent 
to  the  local  committees  througliout  India  for  signature. 
It  transpired  that  the  dissatisfaction  existing  among  the 
uncovenanted  officers  is  greatly  on  the  increase,  and  it  is 
feared  that  unless  something  is  speedily  done  to  remedy 
the  grievance  complained  of,  the  efficiency  of  the  public 
service  may  be  impaired.  The  depreciated  state  of  the 
rupee  is  felt  by  all  classes  of  Anglo-Indian  officials,  but 
especially  by  the  officials  of  the  Uncovenanted  Service, 
who  in  respect  also  to  furlough,  retirement,  &c.,  are 
placed  at  a  considerable  disadvantage  as  compared  with 
military  and  "  covenanted "  officers  performing  exactly 
the  same  kind  of  duties. 

The  Lucknow  Imambara. — The  great  Imambar  at 
Lucknow  is  the  largest  room  in  the  world,  being  an 
arched  room  without  supports.  The  historian  of  Indian 
Architecture  writes: — "This  immense  building  is  covered 
with  vaults  of  very  .simple  form  and  still  .simpler  con- 
struction, being  of  a  rubble  or  coarse  concrete  several  feet 
in  thickness,  which  is  laid  on  a  rude  mould  or  centreing 
of  bricks  and  mud,  and  allowed  to  stand  a  year  or  two 
to  set  and  dry.  The  centering  is  then  removed,  and  the 
vault,  being  in  one  piece,  stands  ^vithout  abutment  or 
thrust  apparently  a  better  and  more  durable  form  of 
roof  than  our  most  scientific  Gothic  vaulting,  certainly  far 
more  easily  made  since  it  is  literally  cast  on  a  mud  form, 
which  may  be  moulded  into  any  shape  the  fancy  of  the 
architect  may  dictate."  The  Imambara  was  built  by  the 
Nawab  Asuf-ud-daula.  It  was  erected  in  the  year  of  the 
great  famine,  1784,  in  order  to  afford  relief  to  the  famine- 
stricken  people.  The  magnificent  ornaments  and  decora- 
tions which  adorned  the  building  have  perished,  but  the 
Imambara  stands  a  graceful  monument  of  the  monarch 
who  erected  it  and  who  lies  buried  in  it. 

Bannu  Railway  Survey.s. — The  propo.sitions  for  the 
Railway  to  Bannu  are  : — (1)  The  route  from  Durya  Khan 
station,  via  Dera  Ismail  Khan  and  the  Pezu  Pass,  across 
the  Gambila  River,  to  Bannu.  (2)  The  route  from  Mian  wall 
to  Kahibagh,  thence  via  Esa  Kheyl  and  Laki,  to  join  the 
other  route  on  the  Gambila  crossing.  The  proposition  for 
crossing  the  river  Indus  near  Dera  Ismail  Khan  is  to  lay 
temporary  lines  of  Railway  to  the  bridges  of  boats  which 
are  established  during  the  cold  season  yearly.  With  the 
exception  of  the  heavy  works  through  the  Pezu  Pass  near 
Shakh  Budin,  the  works  are  all  very  easy  and  present  no 
special  difficulties.  For  crossing  the  river  Indus  at  Kala- 
bagh  a  steam  transhipping  ferry  is  propo.sed,  costing  rather 
less  than  the  temporary  lines  at  Dera  Ismail  Khan,  bu 
with  the  advantage  that  the  ferry  can  bo  easily  worked  all 
the  year  round,  and  constant  communication  across  the 
river  at  this  place  can  be  ensured  during  the  cold  seasons ; 
whereas  at  a  Dera  Ismail  Khan  rapid  communication 
can  only  be  ensured  during  the  cold  season  as 
during  the  floods  the  rails  will  have  to  be  taken  up  and 
traffic  be  conducted  by  steamers  working  from  irregular 
landing-places,  liable  to  be  shifted  almost  daily.  The 
cost  of  constructing  the  Railway  to  Bannu  vid  Dera 
Ismail  Khan,  vrith  a  temporay  line  across  the  Indus  and 
vid  Kalabagh,  with  a  steam  transhipping  ferry,  is  about 
the  same,  but  the  co.st  of  operating  and  maintaining  the 
Railway  vid  the  Kalabagh  route  will  be  much  less  than 
by  the  Dera  Ismail  Khan  route. 


Current  §.t{\)3. 


Sir  Guildford  Molesworth  goes  home  in  February. 

CoLOfEL  A.  M.  Lang,  r.e.,  retires  from  the  service  on  the  Ist 
proximo. 

Lieutenant  C.  F.  Close,  r.e.,  has  been  placed  under  orders 
for  duty  in  India. 

Major  S.  J.  Lambert,  r.e.,  reverts  to  Imperial  duty,  and 
proceeds  to  England. 

The  submarine  cable  has  been  successfully  laid  between  Java 
and  the  port  of  Macassar,  in  the  Celebes. 

The  line  from  Piynmana  to  Yemethen,  Mandalay  Extension, 
Burma  State  Railway,  has  been  opend  for  goods  traffic. 

Sir  Charles  Elliot,  the  Public  Works  Member  of  Council, 
arrived  in  Calcutta  on  Tuesday  morning  for  the  season. 

As  soon  as  the  new  line  to  Insein  is  completed  the  local  trains 
will,  it  is  said,  be  furnished  with  the  Westinghouse  brake. 

Mr  Conder,  G.  T.  Manager,  of  the  G.  I.  P.  Ey.,  has  received 
orders  from  the  Home  Board  to  take   up  the  Acting  Agency. 

The  new  water- works  at  the  Mhow  Cantonment  are  far  from 
proving  the  success  and  boon  to  the  station  it  was  hoped  they 
would  be. 

The  Duke  of  Cnnnaught  goes  down  from  Poona  to  Bombay  at 
the  end  of  this  week  to  go  over  the  Harbour  Defences  with 
General  Chesney. 

It  is  proposed  to  extend  the  Inland  Steam  Vessels  Act  VI.  of 
1884  to  the  whole  of  Upper  Burma,  except  the  Shan  States,  with 
effect  from  the  1st  December. 

The  Inspector-General  of  Forests  with  the  Government  of 
India  leaves  shortly  on  a  tour  of  inspection  in  Assam,  returning 
to  head-quarters  in  March  next. 

Colonel  Sandford,  Inspector-General  of  Military  Works,  visits 
Allahabad  this  week  on  behalf  of  the  Government  of  India  in 
connection  with  the  new  water-works  scheme. 

Dr.  Schlioh,  the  Inspector-General  of  Forests,  will  not,  we 
believe,  return  to  India,  having  been  offered  the  post  of  Principal 
Professor  of  Forestry  at  the  Royal  Engineering  College  at  Cooper's 
Hill. 

It  is  stated  that  one  of  the  results  of  the  recent  Railway  Con- 
ference will  be  a  reduction  in  the  number  of  classes,  and  improve- 
ments in  the  accommodation  provided  for  Railway  passengers  in 
India. 

Mr.  Douglas  has  been  deputed  to  Janialpore  by  Mr.  Campbell, 
the  Agent,  to  examine  the  audit,  traffic,  and  locomotive  offices  to 
see  if  retrenchments  can  be  made  without  detriment  to  the  Com- 
pany's work. 

Colonel  H.  W.  Stockley,  ra.,  late  Superintendent  of  the 
Gun-Carriage  Factory,  Bombay,  has  been  permitted  to  proceed  to 
Tasmania,  where  he  has  elected  to  reside  and  draw  the  unemployed 
pay  of  his  rank. 

Of  the  Forest  Officers  who  are  coming  out  to  India  from 
Cooper's  Hill  next  month,  Burma  takes  five,  and  Punjab,  the 
North- Western  Provinces,  Bengal,  the  Central  Provinces,  and 
Madras  one  each. 

An  interesting  discovery  is  reported  from  Chunar,  the  Military 
Works  Department  having  chanced  upon  a  cave-tem|)le  supposed 
to  be  two  thousand  years  old,  with  images  of  the  Hindu  "ods  and 
some  inscriptions. 

The  new  ten-inch  breech  loading  gun,  which  is  to  be  the 
corner  stone  of  the  Indian  Marine  Defences,  has  pissed  proof 
satisfactorily  at  last,  and  will  be  supplied  as  soon  as  it  can  be 
turned  out  in  England. 

With  the  approval  of  the  Board  of  Directors,  Mr.  J.  M. 
Sleater,  m.i.c.e.,  will  act  as  Agent  of  the  B.  B.  and  C.  I.  Railway 
during  the  absence  of  Major  W  S.  S.  Bisset,  c.i.e.,  r.b.,  on 
privilege  leave,  with   effect  from  the  20th  instant. 

It  is  feai  ed  that  the  Mandalay  Railway  will  not  be  open  for 
passenger  taffic  in  .January,  as  was  at  first  hoped.  Goods  traffic 
may  possibly  be  carried  on  by  Februaiy,  but  it  is  now  thought 
that  it  will  be  April  before  the  line  caii  be  made  available  for 
passengers. 

The  latest  i  eports  received  from  the  Hyderabad  districts  are 
re-assuring  In  seveial  places  rain  has  fallen  and  the  cloudy  skies 
indicate  a  further  fall.  The  depression  that  was  weighing  down 
the  villagers  has  disappeared,  and  all  over  there  are  indications  of 
cheerfulness. 
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Thk  Royal  Ariillerj-  barracks  «t  Maiiora  will  be  ready  for 
occupatiou  by  the  end  of  the  current  year,  when  the  garrison 
batterv,  which  is  at  present  quartereil  in  the  Napier  Barracks, 
will  move  into  them,  and  a  tiner  and  more  comfortable  lot  of 
buddings  can  soaicely  be  equalled  throughout   India. 

Two  survey  parties  for  the  Moo  Valley  will  start  operations, 
Mr.  Beeston,  Executive  Engineer,  is  to  have  the  first  division 
from  Sastaing  to  a  distance  of  130  miles  up  the  Moo  river,  and  Mr. 
Bagley, "  Executive  Engineer,  will  be  in  charge  of  the  second 
division  from  that  point  to  Mogoung,  with  the  branch  line  to 
Bhama 

Mr.  K  R.  He.sbt,  Collector  of  aiumparun,  has  been  placed  on 
special  duty  to  sii|)ervise  tlie  relief  operations  which  it  is  proposed 
to  start  in  those  parts  of  Bohar  where  the  rice  crop  has  been  a 
failure.  The  Director  of  Agriculture  has  also  been  instructed  to 
prt>ceed  to  Behar  to  cojifer  with  the  Commissioner  of  Patna 
XMrision. 

Preparations  for  Railway  extension  eastward  from  Kahitara 
are  progressing  a|>ace,  and  the  arrival  of  Mr.  Waring  at  Colombo 
will,  it  is  expected,  expedite  matters  a  gooil  deal.  The  whole  of 
the  staff  on  both  extensions  have  been  apnointed,  the  necessary 
buildings  aie  in  course  of  construction,  ana  there  is  little  to  delay 
a  commencement  of  actual  operations. 

The  petroleum  obtained  from  the  Khatan  wells  is  at  last  to  be 
utilised  for  fuel  on  the  North-Western  Railway.  The  idea  of  con- 
structing »  branch  line  to  the  wells  from  Sibi  (80  miles)  has  been 
abandoned,  as  a  result  of  Sir  Charles  Elliot's  recent  visit,  on 
account  of  the  heavy  cost,  which  was  estimated  at  about  22  lakhs 
of  rupees.     Camel  transjx»rt  will  be  useil  to  carry   the  oil  to  Sibi. 

The  following  appointments  made  by  Government  of  gentle- 
men to  serve  as  members  of  the  governing  body  of  the  Victoria 
Jubilee  Technical  Institute,  Bombay,  are  notified  :— The  Honor- 
able Mr.  F.  Forbes  Adam,  c.i.E.,  who  is  apjjointed  Chairman  of 
the  Board  ;  Major-General  J.  H.  White,  r.e.  ;  Colonel  G  L.  C. 
Merewether,  R.E.  ;  Major  W.  S  S.  Bisset,  K.E.,  c.i.e.  ;  G.  Cotton, 
Esq.  :  and  Nowroji  N.  Wadia,  Esq. 


fettcvB  to  tlic  Olliitor. 


Tht  Editor  denret  it  to  he  distinctly  underttood  that  he  does  not  hold 
hinuelf  retpomible  for  the  opinions  expressed  by   correspondents.l 


THE  PRESENT  STATE  OF    THE    INDIAN  P.  W.  D.   AND 

ITS  PAST  HISTORY. 

V. 

Sir, — Tliere  is,  however,  one  fact  which  should  be  taken 
account  of  in  connection  with  the  concluding  remarks  in  my 
last.  It  is  needless  to  point  out  the  loss  of  efficiency  in  the 
department  resulting  from  the  present  hopeless  feeling 
among  the  Engineers,  and  the  widespread  conviction  that  de- 
Totion  to  duty  and  exposure  only  carries  the  reward  of  having  to 
take  sick  leave  on  furlough  earlier.  If  this  lo.ss  causes  slackness 
of  sujiervisinn  to  the  almost  inappreciable  amount  of  one  per 
cent,  the  loss  to  Government  on  some  five  millions  of  Indian 
expenditure  is  no  le.is  than  6  lakhs  of  rupees  per  annum  at 
current  exchange,  a  sum  which  would  much  more  than  pay  for 
any  retirement  or  enhanced  pension  scheme  ;  and  though  I  am 
not  prejiared  to  say  that  slackness  exists,  it  is  not  improbable 
that  it  does.  Prior  to  1880,  as  now,  no  one  would  have  ventured 
to  make  the  charce,  and  yet  as  Eiujineering,  27th  .January  1888, 
pointed  out,  the  3,868  miles  of  Railway  in  India  constructed 
since  1880,  cost  as  low  as  Rs.  4,9.58  per  mile,  being  35  per  cent. 
less  tlian  those  constructed  before  1880.  It  may  not  unreason- 
ably be  expected  that,  putting  heart  into  all  the 
P.  W.  D.  men  would  bring  about  a  still  further  reduction  in 
these  and  other  works,  and  possibly  a  small  apparent  increase 
in  exi)enditure  wo\ild  be  a  direct  economy. 

The  increase  must,  however,  be  but  small.  No  scheme  of  whole- 
sale retirements  and  sterling  pensions  can  be  other  than  illusory, 
especially  at  the  present  time,  and  any  considerable  and  certain 
increase  of  direct  burden*  for  the  sake  of  indirect  and  uncertain 
n-hiilts  is  ef;ononiically  defensible,  although  the  position  that 
Govenunent  is  bound  to  ac(;orf|  the  promised  equality  of  treatment 
to  all  Euroi>ean  officers  of  the   Department,  cannot  be  que.stioned. 

The  two  main   pfiints  to  be  aimed  at  in  a  re-organisation  of  the 
P.  W.  U.  which  shall  be  an  elfective  one  are  : — 
(1.)     Personal  responsibility. 
(2.)     Absolute  equality  for  all  men  doing  the  same  duties, 

•Several  re-organisations  of  the  Dei)artment  have  taken  place  at 
various  periods  in  its  hist/iry.  As  none  of  these  (so-called)  re- 
organisatirms  ever  went  in  the  least  degree  to  the  rf)ot  of  the  matter 
and  resnlte<l  in  the  substitution  of  a  decentralised,  elastic,  and 
properly  constituted  civil  system  of  organisation  ancl  administra- 
tion, it  is  perliaps  not  surprising  that  they  were  not  of  the  slight- 
est use. 

(1.)  As  to  personal  responsibility.  At  present  regular  promo- 
tion reports  are  sent  up  by  Superintending  and  Chief  Engineers 


yearly  to  P.  W  D.    Secretariat   and   these  are   supplemented   by 
"  Confidential"  reports  from  time  to  time  on  transfer. 

Under  this  system,  setting  aside  a  few  cases  of  wilful  indulgence 
of  personal  dislike,  there  are  three  great  drawbacks  : — 

(a.)  That  many  Sufwrintending  Engineers  will  recommend 
everybody  equally  or  nearly  so. 

(h.)  That  an  officer  does  not  know  what  are  huld  to  be  his 
faults  or  failings. 

(c. )  That  it  encourages  the  temptation  to  study  the  peculiar- 
ities of  each  Superintending  Engineer  with  the  sole  view  of 
pleasing  him. 

The  result  to  Government  of  the  operation  of  these  causes 
is,  that  they  frequently  receive  glowing  reports  from  one  Super- 
intending Engineer  and  damning  reports  from  another  abotit  one 
and  the  same  ofiicer.  When  it  would  be  so  easy  to  introduce 
a  rlifferent  procedure,  the  retention  of  the  present  system  can 
only  be  a.scribed  to  military  tradition.  It  takes  a  long  time 
and  varied  charges  to  know,  whether  a  man  is  a  goo  i  regimental 
officer.  An  Engineer's  work  speaks  for  itself  from  the  very 
bewinninc,  and  in  no  profession  are  the  elements  of  chance  and 
personality  less  distnrbing.  To  ensure  Government  having 
facts  to  '  go  upon  instead  of  opinions,  which,  however  well 
based,  are  still  opinions  only,  it  would  suffice  to  append  to 
each  half-yearly  report  a  brief  account  of  the  work  each  officer 
had  been  engaged  upon,  what  assistance  he  had,  its  nature, 
difficulties,  cost,  attending  circumstances  and  all  other  particulars, 
and  the  opinion  of  the  Engineer-in-Chief  upon  it,  this  opinion 
to  be  supported  by  specific  instances  of  special  approval  or 
disapproval.  If  adverse,  that  the  officer  should  receive  a  copy 
and  be  allowed  one  reply,  and  one  oidy,  which  must  be  based 
on  the  contravention  of  facts  alone. 

On  a  series  of  such  documents,  the  Government  of  India 
could  decide  whether  an  officer  was  deserving  of  promotion  or 
not,  and  on  some  such  system  alone  can  a  system  d  ])romotion 
by  selection  commend  itself  to  the  Department  at  large. 
Under  any  other  system,  promotion  by  seniority  is  the  only 
safeguard  against  wholesale  jobbery.  If  every  man  felt  that 
a  complete  record  of  his  services  was  in  the  hands  of  Govern- 
ment, uninfluenced  by  the  unknown  quality  of  confidential  reports, 
anH  that  his  past  work  was  studied,  a  direct  incentive  to  exertion, 
now  greatly  lacking,  would  be  supplied. 

The  second  great  principle  I  have  mentioned,  is  equality 
of  emoluments  for  all  doing  the  same  duties.  As  long  as  men 
feel  that  whatever  their  exertions  may  be,  they  serve  under 
rules  which  preclude  advantages  to  them  which  are  open  to  their 
more  fortunate  brother  officers,  and  I  have  already  so  clearly 
shewn  the  inequalities  at  present  existing  that  it  is  unnecessary 
to  repeat  them  here.  There  is  no  doubt  that  Government 
acknowled'.'e  their  promises,  and  wcjuld  be  only  too  glad  to 
fulfil  them  did  they  see  a  way  of  doing  so  economically.  They 
have  repeatedly  declared  their  confidence  in  their  Civil  Engineers. 
Thev  have  emphasised  their  declaration  by  putting  all,  or  nearly 
all,  "the  hard  work  of  the  Executive  ranks  into  their  hands. 
Every  (!anal  or  Railway  that  is  opened  is  the  occa-sion  for  the 
acknowledgment  of  their  services.  It  is  an  erroneous  view 
to  take,  that  Government  is  opposed  to  the  grant  of  deserved 
concessions,  much  less  to  the  fulfilment  of  specific  promises,  could 
a  method  of  doing  so  be  seen. 

I  believe  that  in  the  proposal  of  the  Public  Service  Com- 
mission to  form  a  Provincial  Department,  such  a  way  has 
been  found,  though  the  details  of  the  scheme  as  laid  down  in 
their  No.  1432G  are,  in  my  opinion,  scholastic  and  unpractical. 
I  put  forward  the  proposals  which  follow,  for  discussion  and 
criticism.  There  are  great  difficulties  of  detail,  aii''  in  details 
depends  success.  I  believe  that  the  only  means  of  arriving  at 
a  .satisfactory  re-organi.sation  scheme,  is  again  to  call  a  representa- 
tive Committee  like  that  of  1883,  composed  of  Royal,  "  Stanley," 
Cooper's  Hill,  Roorkee  and  Native  Engineers  and  to  fairly  con- 
sider their  recommendations!,  giving  tlieni  of  course  financial 
limits. 

But  it  seems  to  me  that  it  would  be  quite  feasible  to  conduct  a 
re-organisation  on  some  such  lines  a.s  the  following  : — 

I.  The  formation  of  an  Imperial  Service  which  should  at  first 
be  based  on  personnel  alone,  and  subsequently  on  district  con- 
siderations, Provincial  men  being  appointed  to  succeed  Imperial 
men    in  charges  not  requiring  the  latter. 

To  the  designation  of  Imperial  it  would  be  necessary  to  admit 
all  men  who  hold  the  promises  of  eqtial  treatment,  Rud  as  I  have 
shewn  in  my  previous  letters,  this  would  be  the  Royal  Engineers, 
the  Stanley  Engineers,  the  Cooper's  Hill  men.  the  men  cng.aged  in 
India  witli  English  training  and,  at  all  events,  the  Indian  College 
men  appointed  prior  to  1876.  Those  who  entered  aftei  1876  have 
no  case  either  in  law  or  equity. 

This  service  shoulil  be  recruited  in  the  future  at  any  permanent 
numerical  level  that  the  Indian  Government  may  find  necessary 
by  appointments  of  the  Secretaiy  of  State  alone,  and  by  special 
ca.ses  of  promotion  from  the  Provincial  Service.  It  would  supply 
Superii'tetiding  Engineers  to  the  Provincial  Service  and  would 
direct  and  carry  out  all  works  calling  for  special  professional  skill. 
For  purposes  of  promotion,  all  ofticers  abov  e  the  rank  of  Executive 
Engineer,  1st  grade,  would  be  kept  on  one  list  .as  at  present,  and 
all  officers  below  that  rank  on  their  diflferent  lists  as  at  present. 

(II.)     The  formation  of  a  Provincial  Service. 

This  would  conduct  the  ordinary  work  of  maintenance  of  roads 
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and  biiilfliiias  and  the  ordinary  current  work  of  Provincial  circles 
and  Local  administrations. 

Its  recruitment  would  be  from  the  Indian  Colleges  and  subor- 
dinates promoted,  its  limit  of  emolument  about  Es.  800  a  month, 
and  its  members  capable  in  cases  of  very  special  and  proved 
ability,  of  transference  to  the  Imperial  list.  Its  promotion  to  be, 
as  before,  by  selectioii  only,  and  the  average  promotion  to  work  out 
to  6  years'  retention  of  the  highest  grade  at  retirement.  The  present 
formation  of  this  Provincial  l)epartraent  would  not  be  an 
easy  matter.  No  man  who  has  joined  the  service  up  to  date, 
could,  with  even  a  shew  of  justice,  be  deprived  of  the  possibility  of 
reaching  the  1st  Executive    grade. 

It  would  be  necessary  to  lend  men  from  the  Imperial  list  to  the 
Provincial  branch  on  their  present  pay  and  prospects,  until  their 
places  could  be  taken  by  others  appointed  regularly  to  the 
Provincial  list  direct. 

The  difficulty  here  would  be  that,  men  so  lent  would  feel 
that  their  chance  of  rising  in  the  service  was  materially 
lessend  by  the  restricted  field,  and  it  is  at  this  point  that 
the  greatest  difficulty  will  be  felt  if  the  ideas  of  the  Public 
Service  Commission  in  this  matter  should  be  acted  upon.  But 
their  retention  on  the  Imperial  list  would  give  them  the  same 
claim  to  promotion  as  their  contemporaries,  costeris  parihis,  or 
special  terms  such  as  an  incremental  scheme  might  be  given  to 
make  up  their  emoluments  to  what  they  can,  on  actuarial  data, 
expect  to  obtain  under  the  present  conditions  of  service.  There  are, 
moreover,  known  to  be  in  the  1st  and  2nd  Executive  rank  various 
officers  whom  it  is  not  intended  to  promote  beyond  that  grade,  and 
admission  to  the  increment  of  Es.  50  per  mensem  would  induce 
almost  all  of  these  to  take  willingly  the  loan  of  their  services 
to  the  Provincial. 

The  only  additional  expense  which  would  be  involved  by  the 
scheme  I  have  very  roughly  outlined,  would  be  that  involved  in 
i;ranting  the  equality  between  Eoyal  and  Civil  Engineers. 

This  equality  involves  three  leading  points  :  — 

(1.)    Staff  Corps  sterling  pensions. 

(2.)     Service  for  pensions. 

(.3.)     Military  pay. 

Of  these,  the  first  two  are  the  most  important.  It  is  not,  as  I 
tefore  pointed  out,  just  or  necessary  to  induce  men  of  ripe 
experience  and  still  vigorous,  to  retire  for  the  sole  benefit  of  their 
juniors,  and  it  cannot  be  expected  that  Government  should,  by 
ofi'ering  special  terms,  endeavour  to  do  so.  At  the  same  time,  a 
fair  and  reasonable  flow  of  promotion  must  be  secured,  and  this 
would,  I  thiiik,  be  met  by  offering  men  .£250  at  20,  and  £365  at 
25  years'  service. 

The  additional  expense  herein  involved  would  be  small,  as  these 
pensions  would  after  all  represent  the  present  conditions  plus 
fixity  ill  the  matter  of  exchange,  and  if  all  clas.ses  of  the  imperial 
list  were  allowed  to  count  four  years  furlough  as  service  for  pen- 
sion in  30  years,  and  two  years  in  20,  many  would  certainly  take 
their  pensions  at  20  and  25  year.s'  service  glad  to  quit  a  Department 
in  which  they  have  been  .so  disappointed. 

Secondly,  service  for  pen.sion  should  be  ruled  to  count  in  all 
cases  from  the  date  of  engagement  by  the  Indian  Government. 
This  would  add  periods  of  fromthree  tosixmonths  to  the  "Staidey" 
Engineers,  and  as  the  E.  E's.  have  under  a  recent  order  obtained 
the  grant  of  one  year's  seniority  for  pension,  while  at  Chatham  to 
equalize  their  standing  with  Cooper's  Hill  Engineers  on  the  score 
of  the  age  of  the  latter,six  months'  service  might  be  added  to  those 
Cooper's  Hill  Engineers  who  entered  between  1872  and  1879, 
the  Chatham  course  being  2 J  years  and  the  Coopei-'s  Hill  course  3. 

Thirdly,  as  to  Military  pay.  This  is  comparatively  a  minor 
matter  The  Civil  Engineers,  as  a  body,  have  never  been  jealous  of 
their  Military  brethren  in   this  respect.     It  has  unavoidably   been 

Eut  forward  as  one  notable  example  of  inequality  of  emolument, 
ut  the  proposal  to  reduce  it  came  from  the  Secretary  of  State. 
An  equivalent  to  it  might  be  given  in  three  ways  : — 

^«-)     By  granting  correspondingly  better  pensions. 

(b.)     By  a  contribution  to  the  Provident  Fund. 

(c.)  By  withdrawing  it  from  future  Military  officers  in  the 
De])artment. 

Of  these  three,  the  second  seems  to  me  much  the  fairest. 
It  would  be  inadvisable  to  depart  from  the  principle  of  equality 
in  the  matter  of  pension,  or  to  offer  higher  sterling  rates  from  an 
economical  point  of  view.  The  Secretariat  considers,  vule  Colonel 
Trevor's  minute,  that  if  *  Departmental  service  were  rendered  un- 
popular with  E.  E's.  the  finances  would  be  burdend  with  150  of  these 
oflBcers,  for  whom  no  employment  could  be  found.  There  remains 
tlien  the  second  alternative.  As  the  Provident  Fund  exists  in  the 
place  of  the  Widows'  and  Orphans'  Military  Fund  and  wound 
pensions,  and  the  advantages  to  the  Civil  Engineer  are  but  very 
slightly,  if  at  all,  in  excess  of  investment  in  Government  paper  in 
the  open  market,  the  equivalent  might  well  be  given  in  the 
shape  of  a  bonus  at  the  end  of  service  credited  to  the  Fund  for 
all  members  of  the  service  alike,  based  on  their  whole  depart- 
mental service. 

These  two  grants  would  involve  but  a  small  increase  to  the 
pre.sent  cost  of  the  establishment. 

Veritas. 

*  This  document  will  be  reproduced  in  extenso  a,a  an  "Official 
Paper"  in  an  early  issue.— Ed.,  /.  E. 


.    THE  NUMEEICAL  STEENGTH  OF  THE  P.  W.  D. 

Sir, — Your  correspondent  "  Veritas"  gives  the  number  of  Engin- 
eers in  the  Department  at  present  as  834.  Does  this  include  Madras 
and  Bombay  ?  In  General  Hannyngton's  tables  the  total  number 
given  is  1,054  in  188G.  Can  anyone  give  the  correct  number  of 
Engineers  in  the  Department  on  1st  of  January  1888  '—divided 
as   follows  : — 

E.  E's.  and  other  Military. 

C.  E's.  appointed  in  England. 

Do.  do.  in  India  (English  training.) 

Do.  do.         do.  from  Indian  Colleges. 

Do.  do.         do.  Natives  of  India. 

In  a  scheme  for  a  separate  Imperial  and  Provincial  Establishment 
by  the  Government  of  India  in  this  year,  the  total  number  of 
Engineers  is  put  down  as  1,000,  i.e.,  745  European  and  255 
Indian. 

X. 


THE  BOMBAY  WATER- WOEKS. 

Thb  appearance  of  the  Eeport  of  the  Municipal  Engineer  upom 
the  Bombay  Water-Works  is  anxiously  awaited  by  the  public, 
there  being  many  things  about  the  scheme  that  have  for  some 
time  interested  the  people  in  the  Western  capital.  Everyone,  of 
course,  must  be  anxious  to  know  whether  the  works  after  they 
are  finished  will  bring  a  sufficient  supply  of  water  without  ad- 
ditional expenditure.  Also,  it  will  be  intei'esting  to  them  to  know 
how  long  the  works  will  last  without  being  repaired,  as  it  is  not 
every  day  that  a  Municipality  can  afford  enormous  sums  for  its 
water — in  other  words,  the  public  will  be  glad  to  learn  that  the 
work  is  being  done  in  first  class  style, 

H.  C.  F. 


INFOEMATION  WANTED. 


Sir,— Will  you  kindly  inform  me  who  sell  Mayfurth's  hand 
thresher,  its  price,  and  if  it  is  used  at  the  Nagpur  Government 
Farms?  Also  if  syphon  pipes  are  used  instead  of  service  pipes  for 
taking  the  water  over  the  bunds  of  tanks  in  India  ;  and  if  so, 
are  they  worked  independently  of  machinery  for  exhausting 
the  air,  and  what  time  elapses  before  the  pipes  become  air  clogged 
and  stop  working  ? 

I  am  very  anxious  to  get  some  of  the  best  illustrated  catalogues 
on  sawing  machinery,  especially  any  suitable  for  sawing 
.■itanding  trees  ;  also  machinery  for  the  manufacture  of  timber  tea 
cliests,  and  a  catalogue  on  pumping  machinery.  I  would  be 
extremely  obliged  if  you  would  get  me,  or  put  me  in  the  way 
of  procui  ing,  the  above. 

D.  E.,  P.  W.  D.,  Ce,/lon. 
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Sir,— Every  Engineer  who  cares  more  for  the  matter  than  for 
money  will  gladly  welcome  the  change  in  the  rate  of  subscrip- 
tion you  have  proposed  in  your  last  number,  as  it  will  place  yoir 
in  a  better  position  to  carry  out  all  your  plans  in  the  journalistic 
warfare  you  have  undertaken. 

With  due  respect  to  your  object  in  keeping  the  rate  so  low,  my 
humble  opinion  is  that  «!«c/i  a  disparity  in  the  rates  between  the 
rival  journals  goes  a  great  way  to  increase  the  importance  of  that 
journal  which  has  a  higher  rate  than  the  other  in  the  eyes  of  those 
who  are  ignorant  of  the  actual  cause,  especially  in  the  eyes  of 
your  foreign   and   Home   readers. 

A  little  more  readable  matter  is  not  a  bad  inducement  to  pay 
more.  As  for  myself,  you  may  count  upon  my  continuing  to 
be  one  of  your  subscribers. 

Wishing  you  every  success  and  your  Journal. 

ExECUTivK  Engineer. 

[We  have  received  several  communications  all  more  or  less  to  the 
same  effect,  and  the  cry  is  still  they  come  I^-Ed.,  /.  E.'\ 


"  STEANGE  AEE  THE  WAYS  OF  GOVEENMENT." 

Sir,- Under  the  heading  of  "  Notes  and  Comments  "  in  your 
issue  of  24th  November  remarks  are  made  about  the  strangeness 
of^  the  ways  of  Government  in  connection  with  the  Ranqoon 
Times'  observations  on  Dr.  Noetling'a  deputation  to  Burma  which 
are  unfair  to  my  colleague.  Though  it  is  perfectly  true  that  Dr. 
Noetling  is  the  Paleontologist  of  the  Survey,  it  is  evidently 
quite  beyond  the  conception  of  the  Rangoon  Times,  and  indeed, 
as  I  have  found,  beyond  the  ken  of  many  other  newspapers,  that 
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a  pal«<outologi8t  mav  be.  and  is  as  regards  Dr.  Noethng,  a  mau 
of  «i>erience  in  other  branches  of  geolo.Mcal  research.  In  the 
selection  of  the  officers  of  tlie  Survey,  considering  that  India  us  a 
conniartivelv  new  country  as  regards  all  branches  of  this  researeli, 
<l,ie  cai-e  is  taken  that  thev  shall  as  much  as  possible  have  gone 
t'  ■     ■ining  experience;  and  as  it  happens  Dr.  Noethng  dulhave 

',e  exiH>rience  in  the  niiiiiiig  branch  of  the  German  Geolo- 
gical Miivevs,  in  the  verv  minerals  which  Burma  is  supposed  to 
be  rich  in  ;  so  a  numismatist,  however  well  he  may  be  versed  in 
the  old  monetary  utilization  of  the  metals,  need  not  so  necessarily 
be  adaptwl  for"  this  work  as  my  Palieontologist,  who  so  far  lias 
provwl  himself  quite  up  to  the  work  required  of  him  in  Burma. 
I  can  keep  the  flora  and  fauna  of  lost  worlds  a  little  longer  m 
our  work  rooms  in  the  interesU  of  the  public  as  regards  a  pro- 
spector and  a  mineralogist :  but  I  know  nothing  of  the  qualihed 
man  on  liisway  out,  though  the  fact  remains  that  a  very  specially 
qualified  man  in  the  shape  of  Mr.  Hughes  has  just  gone  to  Burma. 

Will.  Ki.vo,  D.  Sc, 

Director,  Geological  Survey  of  India. 

Caixcita  ;  Kovtmher  24. 


TREVOR'S  FORMULA  FOR  FOUNDATION. 

Sia,— The  elaborate  calculation  taking  up  a  page  and  a  half  of 
vour  issue  of  29tli  September  by  Major-General  W.  S.  Trevor, 
R-E.,  does  not  appear  to  me  to  be  a/o-»i«fa  at  all,  but  a  simple 
schoolboy  sum  m  mensuration,  to  find  the  weight  of  a  wall. 

The  whole  problem  turns  on  the  safe  load  per  square  foot,  which 
different  kinds  of  soil  are  capalile  of  bearing  :  this  is  dismissed  by 
General  Trevor  in  a  very  airy  way  :  he  says  "in  ordinary  cases  it 
■will  not  be  necessary  to  go  into  this  calculation,  as  the  pressure 
on  the  soil  will  generally  be  slight"— but  surely  whether  it  is 
slight  or  excessive  depends  entirely  on  the  width  of  foundation 
b,  the  unknown  factor  which  he  is  trying  to  find  :  also  how  can 
his  formula  be  usetl  at  all  unless  this  pressure  on  the  soil  be  first 
either  found  by  experiment  or  assumed. 

In  the  example  given,  1  ton  per  square  foot  is  assumed,  but  why  ? 
In  the  case  of  the  loamy  soils  usually  met  with  in  Upper  India,  I 
opine  that  |  ton  per  square  foot  is  the  utmost  that  should  be  allow- 
ed, in  which  ca.se  the  width  of  foundation  b  becomes  15'5  feet  instead 
of  1017  feet,  a  not  inconsiderable  difference.  This  is  an  important 
subject  on  which  most  text-books  are  silent,  and  if  any  of  your 
correspondents  could  throw  any  light  on  it,  it  would  be  very  wel- 
come to  those  who  have  the  design  of  tall  chimney  shafts,  towers 
and  other  lofty  buildings. 

W.  J.  W, 

[We  have  already  recognized  the  importance  of  the  subject,  and  now 
publish  the  first  instahnent  of  a  series  of  articles  which  will  practically 
exhaust  it —Ed.,  /.  JS?.] 


THE  ORISSA  CANALS. 


this   compares     favorably   with  the   four-aima   or   si.x-auiia  crop 
expected  in  other  parts. 

Therefore  the  value  of  the  canal  water  cannot  be  over-estima- 
ted, and  it  affects  a  very  large  area  in   three  ways  :  — 

(1)  It   provides  food    for  our   cultivators    using   canal  water. 

(2)  It  enables  such  cultivators  to  realize  good  profits  for  their 
surplus  produce  owing  to  the  ready  means  of  communication  by 
reason  of  the  canals. 

(3)  It  tends  to  keep  down  the  prices  in  adjacent  parts  of  Oriss* 
as  well  as  in  neighbouring  districts,  and  thus  prevents  a  scarcity 
developing  into  a  famine  over  a  large  area. 

No  doubt  in  time  when  the  distributing  channels  on  the  Tal- 
duiidah,  Gobree  Patamooiidee  and  High  Level  Canals  are  ]iiovided 
a  large  percentage  of  the  half  a  million  of  acres  actually  command- 
ed will  be  constantly  leased,  but  even  the  lakh  and  a  quarter,  the 
area  irrigated  this  year,  is  not  bad  considering  the  Ooriya's  disposi- 
tion, his  fondness  for  hoarding,  his  unwillingness  to  part  with 
money  for  paying  water-rates,  his  faith  in  the  hopeful  livediotions 
of  liis" priest,  and  most  of  all  the  uncertainty  of  the  rainfall. 

Supposing  forty  rupees  to  be  the  value  of  the  produce  of  a 
twelve-anna  crop  and  twenty  rupees  the  value  of  a  six-anna  crop  ; 
twentv  rupees  will  then  represent  the  increased  value  of  the 
crops  due  to  canal  water  and  over  an  area  of  one  lakh  and  a  quarter 
of  acres,  the  viilue  of  the  additional  out-turn  will  be  no  leas  than 
twenty  five  lakhs  of  rupees.  From  this,  of  course,  the  water-rate 
of  Rs.  1-8-0  per  acre  must  he  deducted— .say  two  lakhs- leaving 
twenty-three  lakhs  as  profit  distributed  amongst  the  irrigator.s. 

Knowing  the  long  consideration  required  before  a  water  lease 
is  applied  for,  this  might  appear  an  exaggeration,  but  as  in  Sliaha- 
bad  the  improved  material  condition  of  those  utilising  the  Sone 
Canals  for  irrigation  purposes  is  seen  in  their  tiled  houses,  so  in 
Oris.sa  the  greater  prosperity  of  those  living  in  the  (anal  area 
and  resorting  to  canal  water  is  shewn  by  their  wearing  better 
clothes  and  bedecking  themselves  with  many  more  silver  bangles 
and  other  valuable  jewellery.  The  utility  of  the  canal  water  in 
a  season  of  drought  is  directly  appreciated  by  the  cultivators,  but; 
it  is  only  indirectly  felt  by  non-cultivators,  it  being  impossible  to 
indicate  the  effdct  of  the"  large  additional  yield  in  keeping  down 
the  prices— prices  without  which  yield  would  be  fifty  or  a  hundred 
percent,  higher. 

The  value  of  the  canals  for  navigation  purposes  need  not  be 
dwelt  on,  without  them  in  Orissa— a  province  with  few  good 
roads— the  surplus  rice  in  many  villages  would  be  left  unsold. 

X.  Y.  Z. 


Sir, — The  Orissa  Canals  do  not,  and  perhaps  never  will,  give 
gooil  interest  on  the  large  amount  of  capital  sunk  in  them. 

Tlieir  future  utility,  however,  as  a  means  of  communication, 
will  not  be  ignored  when  Orissa,  the  most  backward  and  lethargic 
province  in  India,  begins  to  make  some  advance — while  their 
present  efficiency  as  a  famine  insurance  scheme  cannot  be  ques- 
tione<l,  in  this,  a  year  of  poor  crops  and  scarcity  throughout  many 
districts  in  India. 

Not  only  do  they  give  a  living  to  the  large  number  of  laborers 
annually  engaged  on  maintenance  and  repair  works,  to  a  large 
ntimlx-rof  paid  servants  in  "  constant  employment, "  to  a  large 
liunilier  of  boatmen  who  would  otherwise  be  unoccupied  for 
the  treater  portion  of  the  year,  and  indirectly  to  many  boat  builders 
and  ro])e  makers,  &c.,  but  they  also  supply  good  water  for  drinking 
and  domestic  purposes  to  the  numbers  of  people  living  along 
their  banks— and  what  is  all  important,  they  make  two  grains 
of  rice  grow  where  otherwise  in  bad  seasons  there  would  only  be 
one,  or  none  at  all.  Now  this  year,  in  parts  of  Ori,ssa,  in  Banki 
and  in  Khoorda,  Goveniiaent  was  forced  to  give  small  grants,  and 
ofien  relief  works  as  great  scarcity  and  suffering  were  apprehended 
owing  to  the  partial  failure  of  last  year's  crops  and  the  improba- 
bility of  gowl  ones  this  year. 

In  the  Jagepore  sub-division  and  in  other  parts  very  poor 
cropH  will  be  reaped  and  prices  of  foodstuffs  have  gone  up 
conxiderably.  In  Ganjam,  a  Madras  district  bordering  on 
Ori«8a,  it  was  even  found  necessary  to  call  out  the  military  to 
»rop  rioting  and  prevent  the  looting  of  the  grain  dealers'  stores, 
numbers  oif  people  having  neither  foo<l  nor  hopes  to  live  on 
through  the  rains  breaking  much  later  than  usual  and  not  falling 
trhen  mrist  wanted. 

Over  the  canal  area,  however,  nowhere  is  less  than  a  twelve- 
anua  crop  expected  where  canal  water  was  freely  resorted  to,  and 


THE  ACCOUNTS  BRANCH,  P.   W,  D. 
IL 

Sir, — Two  Accountants  of  the  present  second  and  tldrd  grades 
should  be  attached  to  each  Executive  Division,  and  to  large  Sub- 
Divisions  one  Accountant  of  the  third  grade  should  be  attached. 
These  Divisional  Accountants  should  compile  the  divisional 
accounts  in  the  same  or  similar  forms  to  those  at  present  pre- 
pared by  Examiners,  while  the  staff  attached  to  the  Provincial 
Accountant-General  would  prepare  the  entire  accounts  of  the 
Province  in  the  same  or  similar  forms  to  those  at  present  ]3re- 
pared  by  the  Accountant-General,  P.  W.  D.  The  duties  of  the 
two  Divisional  Accountants  ;  one  would  have  charge  of  all  the 
curre-it  work  of  the  month,  while  the  senior  would  compile  the 
accounts  for  submission  to  the  Head  Accountant  of  the  Province 
attached  to  the  office  of  the  Provincial  Accountant-General. 
The  fourth  grade  of  Accourtants  should  be  abolished  altogether, 
and  this  abolition  and  reconstruction  should  take  place  from  the 
1st  April  1889. 

As  the  beauty  and  perfection  of  machinery  consists  in  the  few- 
ness and  simplicity  of  its  parts  ;  the  scheme  herein  sketched, 
may  therefore  modestly  claim  to  have  introduced  as  few  parts 
as  possible,  which  it  is  confidently  affirmed  would  be  found  to 
work  more  smoothly  than  the  present  cumbrous  and  unmanage- 
able machinery. 

In  the  proposed  reconstruction  of  the  Accounts  Branch,  only 
those  of  the  present  Examiners  who  have  risen  from  the  grade  of 
Accountant  should  be  retained,  for  the  simp'e  reason  that  it  is  not 
Examiners  but  Accountants  who  are  really  necessary.  This  primary 
fact  should  be  borne  carefully  in  mind.  Now,  with  reg,ard  to  the  jiay 
of  the  Head  an<l  other  Accountants,  I  think  the  former  might  com- 
mence on  Rs,  800,  rising  to  Rs.  1,500,  which,  latter,  would  be  the 
maximum  pay  that  could  be  attained.  The  other  Accountant  I 
would  leave  on  the  present  scales  of  pay  attached  to  the  first, 
second,  and  third  grades,  respectively. 

Under  the  proposed  scheme  all  vouchers  would  remain  in 
Divisional  Offices.  This  of  itself  would  diminish  the  present 
multitude  of  forms,  for  instance  only  one  voucher  for  each  pay- 
ment would  be  submitted  by  Sub-Divisional  Officers,  instead  of  ttoo 
as  at  present.  No  vouchers  whatever  would  be  submitted  to  the 
Head  Accountant,  who  would  simply  compile  the  accounts  received 
from  Divisions  into  Provincial  forms,  which  again  would  simply  be 
transferred  into  Imperial  forms  in  the  Office  of  the  Secretary  to  the 
Government  of  India,  Financial  Department,  or  whoever  prepare* 
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the  Indian  Acco>iuts  for  submission  to  Parliament.  From  the 
foregoing  it  will  be  inferred  that,  the  proposed  scheme  contem- 
plates the  early  amalgamation  of  the  Military  Works  with  Pro- 
vincial Works,  which  has  been  under  considei'ation  for  some  time 
past.  This  much-neeiled  amalgamation  should  have  simultaneous 
eftect  with  the  reconstruction  of  tlie  Accounts  Branch,  that  is,  from 
the  1st  A])ril  next.  In  proposing  six  Accountants  to  be 
under  the  Provincial  Head  Accountant,  two  are  intended  for 
accounts  of  the  Irri'^ation  Branch,  two  for  the  accounts  of  the 
General  Branch,  and  two  for  the  Military  Works  Accounts.  If 
the  Military  Works  Accounts  are  to  be  still  kept  separate  from  the 
Provincinl  Branch,  then  only  four  Accountants  would  be  neces- 
sary under  the  Head  Accountant,  but  as  there  is  not  the  slightest 
excuse  for  keeping  the  Military  Works  separate  from  Provincial, 
the  amalgamation  should  be  carried  out  without  further 
delay.  Military  men,  however,  being  still  retained  in,  and  for. 
Cantonment  work,   this  refers   to  both  Officers  and  Subordinates. 

The  proposed  scheme  would  also  relieve  Executive  Engineers 
of  all  the  worry  they  have  at  present  with  purely  matters  of 
accounts.  They  should  have  nothing  whatever  to  do  with  ac- 
counts ;  any  glaring  excess  on  sub-heads  of  estimates  would  be 
as  at  present  brought  piomptly  to  the  notice  of  the  Executive 
Engineers  by  the  Senior  Divisional  Accountant,  the  Executive  En- 
gineers would  then  promptly  call  the  attention  of  the  Sub-Divisional 
Officers  to  the  fact  who,  as  in  duty  bound,  at  once  rectify  the  mat- 
ter ;  but  no  petty  matter  of  slight  excesses  on  the  sub-heads  of  esti- 
mates should  ever  be  referred  to  Sub-Divisional  Officers  who  are 
frequently  over-worked   out  of  doors  with  their  legitimate  duties. 

In  the  foregoing,  the  term  "Province  "  means  and  includes  Bom- 
bay, Burma,  and  Madras,  as  well  as  Bengal,  the  N.-W.  P.  and  Pun- 
jab. The  minor  administrations  under  the  Government  of  India 
might  be  grouped  together  as  one  province. 

It  may  be  asked  if  the  proposals  herein  indicated  were  actually 
carried,  what  on  earth  would  you  propose  doing  witli  the  present 
so-called  superior  officers  of  tlie  Accounts  Branch  ?  To  this  I  reply 
the  Military  Officers  at  present  in  the  Accounts  Branch  never 
had  any  business  to  be  there  at  all  ;  and  consequently  are 
easily  disposed  of  ;  let  them  return  to  their  legitimate  duties 
Should  any  of  them  be  unfit  for  active  duties,  there  are  still 
two  courses  open  to  them,  half-pay,  or  retirement,  just  as  they 
may  choose  themselves  ;  while  as  for  the  superior  Civilian  Officers 
the  Eailways  would  probably  absorb  some,  if  not  all,  of  them  ; 
but  in  Eailways  as  well  as  the  other  Branches  of  the  Indian 
P.  W.  D.,  it  is  not  Examiners,  Deputy  and  Assistant  Examiners, 
who  are  really  wanted  ;  it  is  working  men.  Accountants  who 
are  really  necessary.  In  any  case  all  affected  by  the  proposed 
change  should  be  dealt  with  liberally.  All  entitled  to,  or  witliin 
five  years  of,  pensions,  should  receive  them,  others  of  less  service 
should  receive  liberal  bonuses. 

With  regard  to  the  proposed  work  of  the  Committee  at  present 
considering  how  the  number  of  forms  may  be  best  diminished  in 
Executive  Engineers'  Offices,  I  really  see  no  other  solution  but 
that  suggested.  I  am  unable  to  see  how  the  Forms  of  P.  W.  Ac- 
counts as  printed  in  book  form  in  1806,  can  well  be  dispensed 
•with. 

The  P.  W.  D.  will  always  require  its  own  peculiar  forms  of 
account,  but  these  should  be  diminished  from  triplicate  to  dupli- 
cate, or  even  to  single  copies  if  possible,  and  in  this  direction  only 
can  I  see  or  hope  for  diminution  of  forms. 

E.  B. 


BRAKE  TRIALS  ON  FRONTIER  RAILWAYS. 

Sir,— Mr.  S.  T.  Gresham,  of  the  Vacuum  Brake  Co.,  in  his  letter 
of  the  31st  October,  considers  your  article  on  the  Brake  Trials  near 
Quetta,  misleading  ;  first,  because  the  Westinghouse  brake,  in 
making  an  emergency  stop,  broke  a  coupling,  and  second,  because 
the  air  pressure  at  that  stop  was,  he  alleges,  1501bs.  to  the  square 
inch.  The  fact  is  that  the  coupling  whicli  broke  had  not  a  sound 
piece  in  the  fracture,  and  was  quite  unfit  for  use.  But  even  had 
this  coupling  been  as  sound  as  it  was  unsound,  the  ordinary 
mortal,  as  well  as  the  practical  Railway  man  invoked  by  Mr.  Gresh- 
am, knows  that  such  an  occurrence  in  an  emergency  stop,  in 
order  to  prevent  a  collision,  is  of  small  consequence  compared 
with  the  distance  in  wliich  a  train  is  stopped.  The  loss  of  even 
one  second  in  the  rapidity  of  the  brake  application  might  obvious- 
ly entail  serious  loss  of  life. 

Regarding  the  suggestion  that  the  excellent  work  done  by  the 
"Westinghouse  brake  was  due  to  such  a  high  pressure  as  1501bs. 
per  square  inch,  the  fact  is  that  the  pressure  in  the  reservoirs  did 
not  exceed  7.511)3.  ;  but  if,  as  is  to  be  inferred  from  Mr.  Gresham's 
remark,  there  is  such  an  immense  advantage  in  high  ])ressures  for 
making  such  quick  stops,  what  is  to  be  expected  from  the  Vacuum 
brake,  which  commands  only  from  8  to  lOlbs.  per  square  inch  ? 

Mr.  Gresham  also  says  that  the  Westinghouse  train  in  making 
another  stop  was  broken  into  three  parts,  but  he  omits  to  state  the 
circumstances.  The  fact  is  that  on  this  occasion  the  brake  was 
applied  lightly  from  the  guard's  van,  steam  being  kept  on  the 
engine,   and    as   the  driver  had   been   warned   not  to   touch  the 


handle  of  his  brake  valve,  the  brakes  on  the  front  portion  of  tlie 
train  were  released,  and  this  naturally  brought  a  great  strain  on 
the  coui)lings  Each  portion  stopped  a  few  yards  from  the  other 
and  the  incident  afforded  a  pretty  and  instructive  experiment. 
The  method  of  applying  the  brake  in  this  instance  was  im])roper, 
but  several  other  stops  were  made  from  the  guard's  van  very 
successfully,  the  steam  being  kept  full  on  the   engine. 

The  exceptional  length  and  weight  of  the  Westinghouse  train 
should  be  remembered,  and  when  similar  experiments  have  been 
made  with  a  Vacuum  train  under  similar  circumstances,  practical 
Railway  men  will  be   better   able   to  make    compari.^ons. 

Mr.  Gresham  remarks  that  "  with  regard  to  the  length  of  trains 
worked  by  both  systems  of  brakes  they  were  exactly  the  same  as 
far  as  the  brakes  were  concerned,  as  each  train  was  filled  with 
twenty-six  sets  of  apparatus."  This  is  a  curious  admi.ssion,  and 
implies  that  so  far  as  bogie  carriages  are  concerned,  double  the 
number  of  Vacuum  apparatus  is  necessary  for  the  same  actual 
length  of  train.  Althongh  this  is  certainly  the  fact,  one  would 
have  thought  it  suprfluous  for  the  Vacuum  Brake  Co.  to  draw 
public  attention  to  such  a  palpable  element  of  weakness  in  their 
system.  The  Westinghouse  train  was  composed  of  engine,  tender, 
24  long  bogies,  and  2  vans,  weighing  575  tons,  and  was  471  yards 
long.  The  Vacuum  train  consisted  of  engine,  tender,  6  long 
bogies,  10  four-wheeled  carriages  and  4  vans,  weighing  only  326 
tons,  and  was  only  265  yards  long.  It  can,  therefore,  hardly  be  said 
that  the  two  trains  were  exactly  the  same  in  any  respect.  The 
Vacuum  bogies  were  each  filled  with  2  sets  of  apparatus,  whereas 
the  Westinghouse  had  as  usual  only  one  set  ;  and  had  the  Vacuum 
train  been  composed  of  similar  vehicles  as  those  in  the  Westinghouse 
there  would  have  been  50  sets  of  brakes  instead  of  26.  Are  we 
really  to  believe  that  the  weiglit  and  lengih  of  a  train  is  a  mere 
detail  1  The  fact  is  that  the  great  diffijrenoe  between  the  various 
forms  of  brakes,  is  in  their  capacity  for  working  over  long 
distances,  and  in  this  respect,  amongst  others,  the  Vacuum  brake 
has  been  found  wanting.  Moreover,  if  only  the  number  of  sets 
of  apparatus  in  use  has  to  be  considered,  then  we  must  understand 
that  the  Vacuum  Company  would  consider  50-6  ton  wagons, 
18ft.  long,  fitted  with  the  Westinghouse,  as  the  equivalent  of 
50-12  ton  carriages  each  36ft.  long,  equipped  with  the  Vacu- 
um, one  set  of  apparatus  only  being  required  in  both  cases. 
Yet  the  latter  train  would  be  twice  as  long,  and  would  weigh 
twice  as  much  as  the  former. 

It  is  also  stated  that  with  the  Westinghouse  a  special  inlet 
valve  must  be  added  on  every  vehicle  as  well  as  with  the  Vacuum 
for  long  trains.  This  is  entirely  incorrect  and  misleading.  The 
fact  is  that  in  the  latest  improved  form  of  Westinghouse  brake, 
the  action  has  been  made  more  simultaneous  for  emergency  stops 
by  a  device  which  forms  part  of  the  standard  fittings  for  both 
long  and  short  trains.  The  air  in  the  brake  pipe,  as  well  as  that 
in  the  reservoir  is  employed  to  do  effective  work  in  the  cylinder 
without  any  outlet  to  the  atmosjjhere  ;  whereas  the  method  sug- 
gested for  accelerating  the  slow  action  of  the  Vacuum  brake  is 
the  old  system  of  having  inlet  valves  opening  directly  to  the 
atmosphere  on  each  carriage.  No  long  train  ha<  yet  been  run 
with  such  an  arrangement,  and  in  practice  it  is  not  likely  to  be 
a  success  on  account  of  the  difficulty  to  be  apprehended  in  gradua- 
ting the  brake,  as  well  as  in  releasing  it.  In  the  Westinghouse 
system  there  is  an  outlet  from  the  pipe  to  the  cylinder,  instead  of 
to  the  atmosphere  as  before  ;  in  the  Vacuum  there  is  to  be  an 
inlet  directly  from  the  atmosphere,  carrying  in  grit  and  dirt,  &c. 
Until  .something  is  known  of  this  new  modification  in  practice,  it 
would  be  better  not  to  state  that  the  Vacuum  brake  on  50  coaches 
is  quicker  than  the  Westinghouse,  which  Mr.  Gresham  asserts 
takes  more  than  3f  seconds  for  full  ajjplication.  It  was  found  in 
the  United  States  that  the  brake  was  full  on  at  the  rear  of  a  train 
2,000ft.  long  in  less  than  2  seconds,  and  in  the  recent  short  train 
experiment  on  the  frontier,  it  was  seen  that  the  application  of 
every  brake  block  was  simultaneous  with  the  opening  of  the 
engine-driver's  valve. 

Mr.  Gresham  concludes  with  a  statement  perhaps  as  extra- 
ordinary as  any  in  his  letter.  It  would  .seem  that  it  has  now  been 
discovered  that  India-rubber  in  connection  with  the  Vacuum 
brake,  does  not  deteriorate  like  other  rubber  in  the  Indian  climsite, 
and  that  my  suggestion  to  the  contrary  has  been  disproved  by 
the  5  years'  experience  of  the  G.  I.  P.  and  B.  B.  and  C.  I  Railways. 
First,  the  G.  I.  P.  has  only  one  train  running  with  the  Automatic 
Vacuum  brake,  and  it  is  seldom  worked  continuously  ;  and  is  Mr. 
Gresham  certain  that  the  packing  rings  have  been  working  5  years 
on  this  line  ?  Second,  the  brake  on  the  B.  B.  and  C.  I.  Railway 
is  the  simple  Vacuum  brake,  and  need  not  be  dragged  into  tne 
discussion.  The  rubber  packing  has  certainly  not  been  an 
unmitigated  success  in  England,  as  the  Brake  returns  prove  ;  and 
as  regards  the  results  on  the  Bolan  train,  it  is  the  fact  that  after 
only  2  years  in  India  these  packing  rings  were  found  defective, 
and  were  all  replaced  by  new  ones  for  the  recent  trials.  Most 
of  the  old  ones  were  melted  up. 

In  conclusion,  Mr.  Gresham  has  endeavoured  to  explain  how 
the  Westinghouse  brake  managed  to  stop  so  quickly,  but  he  has 
omitted  to  explain  how  the  Vacuum  brake  stopped  com|)aratively 
.so  slowly.  Reducing  the  sto])s  of  both  to  a  common  speetl  basis, 
it  was  found  at  the  recent  trials  that  the  Vacuum  train  ran  50 
per  cent  further  than  the  Westinghouse,  even  when  the  length 
and  weight  of  train  was  so  greatly  in  their  favour.  How  was 
this  } 

Geo.  A.  Gutch 
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THE  PESTONJEE  CAMA   HOSPITAL,  BOMBAY. 

This  iustilution,  of  which  we  annex  an  illustration, 
occnpies  a  sit«  conqirising  19,000  square  yards,  is  situat- 
ted  near  the  New  Elphinstone  High  School  on  Criick- 
ehank  Ktwd,  and  the  foundation  stone  was  laid  on  the  22nd 
of  November  1S83  by  H.  R.  H.  the  Duke  of  Connaught, 
the  building  being  completed  and  formally  opened  by 
His  Excellency  Lord   Reay  on  the  30th  July  1886. 

The  Hospital  was  designed  by,  and  erected  \mder  the 
superintendence  of  Khan  B;\hadoor  Muncherjee  Cowasjee 
Murzban.  A.M.I.C.E.,  and  is  a  credit  to  his  skill  and  talent. 

The  design  is  Mediieval  Gothic,  and  the  building  is 
principally  constnicted  of  stone,  the  general  flicings  being 
of  blue  stone,  and  the  dressings  and  carvings  being  made 
from  materials  supplied  from  the  quarries  of  Porebunder. 
The  entire  length  of  the  building  is  2G5  feet  and  its  total 
width  is  125  feet.  There  are  verandahs  in  the  front  and 
rear  of  the  building  running  throughout  its  whole  length, 
the  one  in  front  being  enclosed  to  keep  off  the  sun  and  rain. 
In  the  rear  are  the  bath-rooms  and  lavatories  which  are 
approached  by  a  covered  passage,  and  on  the  first  floor  there 
is  a  terrace  where  convalescents  may  take  the  air.  An  addi- 
tional floor  placed  over  the  central  portion  forms  the  prin- 
cipal feature  of  the  edifice  and  serves  to  complete  its  sym- 
metry. The  floors  of  the  Hospital  are  paved  with  Minton 
tiles  and  the  walls  of  all  the  rooms  and  wards  are  lined 
with  similar  tiles  to  the  height  of  three  feet  from  the  floor. 

The  utility  of  this  Hospital  is  unquestionably  very 
great,  and  Mr.  Pestonjee  Hormusjee  Cama,  who  contri- 
buted a  lakh  and  a  quarter  towards  defraying  the  cost 
of  its  erection,  has  rendered  himself  a  true  benefactor 
to  his  fellow  citizens,  by  whom  his  philanthrophy  will 
always  be  hold  in  warm  regard  and  veneration. 

Government  bears  the  charge  of  the  permanent  main- 
tenance of  the  Hospital,  which  is  one  of  the  first  fruits 
of  the  movement  originally  started  by  Mr.  Kittredge  and 
Mr.  Sorabjee  S.  Bengalee,  c.i.E.,  for  supplying  medical 
aid  to  the  women  of  India.  Xenophon. 


AKRA  BRICK  EXPERIMENTS. 
With  an  Introductory  Note  by  H.  Leonard,  m.i.c.e., 

L(dc  Chief  Eiigineer  P.  W.  D.,  Bengal. 

Weiffht  on  Foundations  of  Buildings. 
TuofGll  few,  if  any,  of  our  buildings  in  Bengal  havefallon, 
many  of  them  cracked,  some  of  them  badly.  On  commenc- 
ing s<.'veral  new  buildings  in  Calcutta  last  year,  we  naturally 
cou-sidered  the  question,  whether  wo  could  do  any  thing  to 
prevent  had  cracks  and  settlements.  The  cause  of  both 
settlements  and  cracking  seemed  to  be  the  compression  of 
the  soil  under  the  buildings,  and  taking  this  view  of  it, 
t!  u  arose,  what  is  a  safe  weight  to  put    on    this 

h     _  Mvial  soil  without  causing  serious  disturbance  of 

it  ?  Finding  nothing  at  all  reliable  on  the  subject,  we 
decided  on  making  a  small  series  of  experiments  at 
Akra,  where  facilities  were  available  or  near  at  hand. 

2.  Si'ries  No.  1  gives  the  result  of  the  trials  made. 
The  scale  on  which  they  were  made  was  not  a  mere  toy 
scale,  the  piers  of  masonry  dealt  with  were  such  as 
might  be  used  on  real  work,  and  though  the  results  may 
not  be  an  infallible  guide,  they  certainly  do  give 
definite  information  ;  they  .show,  beyond  doubt,  that,  with 
a  weight  of  one  ton  to  the  square  foot,  the  compression 
<■'"    '  li  is  very  small,  in    fact,  what  might  be  due  to 

di  ■  of  the  surface  in    opening    the    foundations; 

while  with  two  tons  to  the  foot,  sinking  is  decided,  quite 
enough  to  cause  bad  cracks.  If  one  part  of  a  building 
wrre  built  with  a  load  of  one  ton  to  the  foot,  and  other 
p;irts  with  a  load  of  two  tons  to  the  foot,  the  building  woitkl 
cc  rtainly  rr;\f  k,  and  if  other  parts  were  built  with  a  weight 
of  thf  ■  the  foot,  there  would  be  very  bad  cracks. 

•J.     J  r  that  safe  conclusions  to  draw   from   the 

results  oi  the  experiments  are  these.  If  it  be  desired  to 
provide  against  sinking  the  whole  structv/re,  the  weight  per 
foot  on  the  earth,  whatever  may  be  the  depth  at  which 
the  founflation  is  laid,  should  not  be 


more   than   one  ton 
per  square  foot;  and  that,  if  uneqiuil  sinking  cracks  are  to  inches,  and  cracks  of  probably  the  same  width 


be  proviilod  against,  the  weight  on  all  parts  of  the  founda- 
tions should  be  equal  per  square  foot,  uidess  that  the  most 
heavily  loaded  portion  carries  less  than  one  ton  per  square 
foot,  with  this  weight,  and  of  course  with  lighter  weights,  no 
perceptible  compression  takes  place,  and  hence  no  unequal 
settlement  would  occur  from  unequal  loading. 

Depth  at  u'hich  Foundations  may  he  laid. 

4.  The  next  point  for  experiniont  was, — at  what  depth 
is  the  soil  best  tit  for  building  on  ?  We  had  trials  made 
at  depths  of  tivo  feet  six  inches, — that  is  just  below  the 
usually  disturbed  soil ;  at  foior  feet,  where  the  true 
alluvial  deposit  was  undisturbed ;  at  eight  feet  where  a 
different  though  not  better  soil  was  touched,  and  at 
eleven  feet,  where  the  soil  was  wet  and  soft.  All  through 
this  series  the  effects  of  weight  per  foot  considered  in  the 
three  paragraphs  above  were  kept  in  view.  Series  No.  I 
gives  also  the  results  of  the  experiments. 

5.  The  conclusions  which  may  be  drawn  from  the 
results  of  these  trials  are  not  so  clear  as  they  are  in  the 
case  of  the  weight  on  foundation  ;  but  it  is  evident  that 
shallow  foundations  have  the  disadvantage  of  being 
affected  by  climatic  influence,  as  heavy  rain  caused  the 
masonry  laid  at  a  depth  of  two  feet  six  inches  below  the 
surface  to  sink  considerably.  Again,  it  appears  that 
foundations  laid  at  a  depth  of  eleven  feet  below  the 
surface  sink  more  than  those  laid  at  depths  of  four  feet 
and  eight  feet.  This  is  difficult  to  explain.  It  may  be 
that,  when  the  foundations  are  opened  to  a  depth  of 
eleven  feet,  the  bottom,  relieved  of  such  a  weight  of 
earth,  "  blows  up  "  a  little,  though  hardly  perceptibly  and 
the  first  effect  of  weighting  it  is  to  force  the  blow-up 
surface  down  to  its  original  state,  and  that,  when  thus 
pressed  down  to  what  it  was  before  the  earth  was 
removed  from  it,  may  bear  pressure  as  well  as  the  earth 
at  smaller  depths.  The  conclusions  which  I  am  inclined 
to  draw  from  the  experiments  are  these  : — The  founda- 
tions of  important  buildings  should  be  laid  so  deep  that 
they  cannot  be  affected  by  climate.  The  gi-ound,  if 
undisturbed,  is  as  good  at  a  depth  four  feet  below  the 
surface  as  it  is  at  greater  depths,  and  it  is  about  the  same 
up  to  eight  feet  deep.  I  would  lay  it  down  an  a  rule 
that  in  undisturbed  alluvial  soil  foundations  of  im- 
portant  buildings  should  not  be  laid  at  a  less  depth 
than  four  feet,  nor  at  a  greater  depth  than  six  feet. 

Strength  of  Spread  Foundations. 

6.  Having  settled  on  one  ton  to  the  square  foot  as 
the  weight  to  be  carried  on  the  soilj  it  became  necessary 
to  spread  out  the  foundations  a  good  deal  to  get  the  area 
required,  and  then  the  question  arose,  at  what  angle 
should  they  spread,  or  what  depth  of  masonry  should 
there  be  at  the  weakest  point  ?  Some  sections  of  founda- 
tions which  I  saw  seemed  to  me  to  be  too  weak.  In 
order  to  help  to  settle  the  question  I  had  the  experiments 
No.  2  series  made ;  the  result  may  be  practically  stated 
thus, — for  a  pressure  of  one  ton  to  the  foot,  on  Bengal 
soil,  the  thickness  at  the  toe  of  the  slope  should  not  be 
less  than  one  foot  six  inches,  (see  record  of  experiments) 
and  the  stopping  at  an  angle  of  not  more  than  45°.  I 
take  one  foot  six  inches  because  with  a  thickness  of  nine 
inches  the  projections  broke  off,  as  shewn  in  the  sketch 
in  the  record  of  experiments  ;  while,  with  a  thickness  of 
one  foot  nine  inches,  no  symptoms  of  weakness  shewed, 
even  when  the  work  was  fresh.  With  good  masonry,  of 
mortar,  which  will  set  in  damp  or  wet,  I  feel  certain  that 
the  dimensions  given  above  are  enough,  but  with  bad 
masonry — bad  from  whatever  cause — considerably  more 
strength  should  be  given. 

7.  I  think  it  likely  that  this  question  of  footings  break- 
ing of  has  not  been  sufficiently  attended  to  ;  the  resuh  of 
such  an  occurrence  can  be  seen  by  looking  at  the  sketch  in 
experiment  No.  1  of  this  series,  where,  instead  of  an  area 
of  twelve  feet,  that  is  the  width  of  the  footing  by  two  feet 
long  to  rest  on,  the  area  is  reduced  by  the  outer-sides 
breaking  off  to  less  than  half,  that  is,  to  the  width  between 
the  cracks,  by  two  feet ;  and  instead  of  a  w^eight  of  one  ton 
per  foot  on  the  foundixtion  soil,  we  should  have  a  weight  of 
over  two  tons,  which  means  a  subsidence  of  two  or  three 
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RIVER  CHANGES    IN     BENGAL. 
By  J.  D.  Beglar,  C.E., 
Arclutologicai  Surveyor,  and  late  Executive  Engineer 
of  Ancient  Monuments,  Bengal. 
I. 
Is   the  January   number  of  the  Nineteenth    Century 
appoiu-tni  an  ;uticle  entitled  "  A  River  of  Ruined  Capitals," 
from  the  pen  of  Sir  W.  W.  Hunter ;  we  shall  not  attempt 
to  offer  our   meed  of  praise   to  the  pages  as  charming  as 
they  were  instructive,  contenting  ourselves  more  humbly 
with  acquiescing  in  the  appreciative   encomiums  already 
bestowed  on   it   by  others,   but  the  article,   more   than 
merely   instructive  or  charming,  is  suggestive    and  has 
turned  our  attention  to    the   subject   of  river  changes  in 
Bengiil,  from  the  Engineer's  point  of  view.    The  study  of 
these   river  changes,   is   not   merely  of  interest  to   the 
antiquarian  nor   is  its  merit  confined  to  evoking  feelings 
of  sympathy  and   philosophic  humility  by  vivid  pictures 
of  the  decay  and  destruction  wrought  upon  the  works   of 
man  and  men's  rulers ;  the  entombment  and  desolation  of 
cities  and   capitals  by  the  slow,  silent,  surely   resistless 
forces  of  nature  ;  the  present  and   deeply  humbling  proof 
of  man's  nothingness.    The  study  may  have  the  further 
merit  of  stimulating  inquiry  as  to  whether  these  stupen- 
dous, if  insidiously  slow,  forces  may  not  by  the  ingenuity 
of  man  be  utilised  for  the  needs  of  the  present. 

That  the  antiquarian's  study  of  river  changes  may  be 
of  practical  use  to  the  Engineer,  can  be  illustrated  by 
the  instance  of  such  changes  in  the  Hooghly  (Bhagirathi) 
and  its  tributary  the  Damuda. 

Rising  in  the  Chutia-Nagpur  District,  the  Damuda 
flows  through  an  undulating  and  high  country,  debouch- 
ing on  the  flat  levels  of  Bengal,  a  little  above  Burdwan  ; 
no  changes  were  possible  in  the  river-course  above 
Burdwan,  but  the  first  great  change  appears  to  have  taken 
place  almost  at  the  instant  it  became  possible. 

The  course  of  the  Damuda  has  remained  practically  un- 
changed since  Rennell's  time,  owing  to  our  system  of  em- 
bankments. Rennell's  map,  (annexed)  however,  shews  a 
branch  from  the  present  course,  starting  near  Burdwan  and 
flowing  almost  due  eastwards  past  "  Bykontpour"  (then  an 
important  village,  now  the  little  village  of  Boikantpoor  in 
modern  maps)  close  past  "  Santgutchy  "  (still  an  important 
village,  spelt  "Satgatcheah")  then  turning  north-eastwards, 
finally  flowing  into  the  Bhagirathi  at  "  Mirzapour."  A  few 
miles  above  its  outfall,  it  receives  the  united  streams  of  the 
"Curree"  and  a  small  offshoot  from  the  Bhagirathi,  sending 
out  a  branch  southwards,  which  flowing  past  Culna  enter- 
ed the  Bhagirathi  a  little  above  "  Ballagurry, "  the 
present  Balagarh. 

The  stream  so  traced  from  the  Damuda  at  Burdwan  to 
Mirzapour  is  named  the  "  Bonka"  by  Rennell. 

It  is  still  called  Banka  (the  sinuous)  in  modern  maps. 
The  first  tributary  it  receives  is  the  Sapjolar,  the  next  the 
Moya  (not  shewn  in  Rennell) ;  it  still  receives  also  tlie 
Khur<.-ah  (Rennell's  Curree)  and  still  flows  into  the 
Bhagirathi  (better  known  as  the  Hooghly)  at  Mirzapour; 
but  it  no  longer  receives  any  waters  from  the  Damuda, 
except  perhaps  in  high  floods,  or  when  the  embankments 
burst  :  it  now  depends  wholly  on  the  local  drainage  of 
Bagha  and  Shahabad   till  its  junction  with   the  Khureah. 

A  few  miles  lower  down  the  Damuda,  at  Salimabad, 
another  branch  is  shewn  by  Rennell  as  separating  itself 
from  the  Damuda  flowing  south-eastwards,  then  with  a 
long  sweeping  curve,  turning  north-eastwards,  and  falling 
inUj  the  Ganges  a  little  above  Triveni  ghat.  It  receives 
one  tributary  on  its  course,  and  sends  out  one  branch  to 
join  the  Saraswali  (not  named  however  in  Rennell's  map) 
flowing  due  .'.outh.  This  Salimabad  branch  of  the  Damuda 
ijB  named  "  Old  Dummo(xlah"  by  Rennell. 

It  still  runs  in  substantially  the  course  marked 
out  by  Rennell,  falling  into  the  Ganges  at  Noaserai, 
but  our  bunds  run  across  it,  and  it  now  probably 
receives  no  water  from  the  Damuda  except  in  floods 
or  when  the  embankments  burst,  and  what  it  may 
receive   by  percolation  ;    but    it  is    no   longer  known 


as  old  Damuda  in  our  maps ;  our  modern  maps  call  it  the 
"  Kana"  and  the  "  Koontee"  in  different  parts  of  its 
course.  Except  in  the  memory  of  old  people,  its  original 
name  of  Damuda  appears  to  have  been  forgotten. 

Rennell's  map  was  published  in  1779,  based  upon 
surveys  that  had  been  executed  a  few  years  earlier  : 
the  modern  map,  which  has  wholly  altered  and  forgotten 
the  very  name  of  Damuda,  is  dated  1863 — less  than  a 
hundred  years  has  sufficed  to  obliterate  the  name. 

But  when  Rennell  surveyed  for  his  map,  the  stream 
was  already  "  old"  Damuda  ;  shall  we  be  too  far  wrong 
then  if  we  assign  the  beginning  of  the  silting  up  of  this 
"  old"  Damuda  to  some  time  in  the  17th  century  ? 

There  is  nothing  to  shew  when  the  Damuda  first  began 
to  flow  down  this  channel  ;  all  the  maps  can  tell  us  is 
that  somewhere  about  1750  it  had  already  been  almost 
wholly  silted  up,  and  the  main  channel  was  flowing  down 
towards    Hooghly  Point. 

We  shall  in  a  subsequent  part  of  this  paper,  when  dis- 
cussing the  general  question,  discuss  the  possible  con- 
jectural reason  of  the  silting  up ;  at  present  we  shall 
confine  ourselves  to  this  illustration  of  the  service  that 
apparently  unpractical  antiquarian  research  may  render 
to   the   practical   purposes   of  a   later  time. 

The  existence  of  a  channel  similar  in  general  features 
to  this  silted-up  channel  of  the  Damuda  that  as  late  as 
1779  was  in  direct  communication  with  the  parent  river 
might  lead  to  the  conjecture,  that  at  some  earlier  period, 
before  the  Salimabad  Channel  had  become  the  Channel 
of  the  Damuda,  that  other,  viz.,  the  Burdwan  Channel 
might  have  been  the  Damuda.  It  would,  however,  be  a 
mere  conjecture,  and  we  have  not  come  upon  any  records 
furnishing  any  information  on  this  point. 

But  where  maps  and  records  fail  us  there  is  the  unfail- 
ing record  of  river  deposits  ;  the  alluvial  deposits  of  the 
Bhagirathi  and  of  the  Beoleah  Nalas,  (as  the  southern 
branch  of  Rennell's  Banka  is  now  named)  are  so  different 
in  color,  and  material  from  the  deposits  of  the  Damuda, 
that  it  is  utterly  impossible  to  mistake  either  of  those 
two  for  the  third  ;  and  as  a  convincing  and  easily  recog- 
nised proof  of  what  we  state,  our  readers  may  compare 
ordinary  "  Magra  Sand"  with  ordinary  Ganges  alluvion. 

We  have  already  established  the  fact  of  the  Damuda 
having  at  one  time  (1750  A.D.  and  earlier  conjecturally) 
flowed  down  the  channel  which  empties  itself  into  the 
Hooghly  at  Noaserai.  This  channel  runs  past  the  present 
E.  I.  Railway  station  of  Magra,  and  for  the  last  few  miles 
of  its  course  derives  its  name  from  this  station,  being 
known  as  Magra  Khal.  The  Magra  sand  is  dug  out  from 
the  silted  up  banks  of  this  stream. 

This  sand  is,  however,  in  all  respects  like  the  sand  of 
the  Damuda  as  it  is  found  in  that  river  anywhere  above 
Burdwan  and  for  a  long  distance  below ;  a  long  way  below 
the  starting  point  of  "  old"  Damuda  at  Salimabad,  through- 
out its  entire  course  in  the  administrative  sub-division  of 
Jahanabad  and  how  much  further  we  are  not  certain, 
as  there  is  no  stream  except  the  Damuda  which  could 
have  deposited  these  sauds,  and  as  we  know  that  the 
Damuda  did  once  flow  down  the  channel,  the  conclusion 
is  inevitable  that  it  is  the  Damuda  sands  which  we  now 
dig  up  at  Magra. 

But  what  is  not  so  well  known  is  that  close  to  Culna, 
near  Guptipara  sand  of  the  same  color  and  grain  is  also 
obtainable.  Reasoning  on  the  probabilities  of  the  Damuda 
having  once  flowed  down  Rennell's  "  Bonka"  we  dug  at 
and  found  not  in  small  pockets  as  accidental  deposits,  but 
abundant  and  extensive  layers  of  the  sand.  As  there 
is  no  source  except  the  Damuda  by  which  these  sands 
which  we  shall  call  the  Culna  (Kalna)  deposit  could 
reasonably  have  been  brought  and  deposited  there  in 
the  vast  (quantities  that  exist,  we  are  compelled  to  con- 
clude that  the  connection  between  the  Damuda  and 
Banka  recorded  by  Rennell  was  no  accidental  cut,  but 
that  the  Banka  represents  the  course  of  the  Damuda  at  a 
time  so  far  removed,  that  when  his  maps  and  surveys 
were  executed,  a  subsequent  course  of  the  great  river 
had  already  had  time  to  silt  up  and  to  be  known  as  "  old" 
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Damuda,  and  even  every  traditional  memory  of  the  flow 
of  the  Damuda  river  down  the  Banka  channel  had  wholly 
passed  away.  In  short  what  appears  to  us  the  rational 
conclusion  is  that  at  some  very  remote  period,  perhaps 
from  the  time  of  the  appearance  of  this  part  of  the  allu- 
vial delta  of  Bengal  above  the  high  tides  of  the  Bay  of 
Bengal,  this  channel  from  Burdwan  to  Kalna  known  as  the 
Banka  was  the  channel  of  the  Damuda  ;  that  at  some  period, 
still  remote  but  comparatively  later,  this  channel  silting 
up,  the  river  made  its  way  down  the  Salimabad  Noaserai 
Channel ;  and  that  finally,  on  the  silting-up  of  this,  the 
river  took  the  course,  it  now  flows  in,  entering  the  Hoogh- 
ly  a  little  above  Hooghly  Point  and  the  James  and  Mary 
Sands. 

When  and  why  the  two  channels  silted-up  we  shall 
try  to  discuss  in  a  later  part  of  the  paper,  as  also  the 
mutual  influence  which  changes  in  the  various  courses 
of  the  Ganges,  the  Bhagirathi  and  the  Damuda  may  have 
had  on  each  other  ;  we  are  now  concerned  with  the  illus- 
tration. 

(To  he,  continued.) 


EXTRACTS  FROM  AN  ENGINEER'S  NOTE-BOOK. 

XL. 

Painting  wood-work,  new,  3  coats. 


Items  per  100  s.  ft. 
(1) 

No.  or 
Quantity. 
(2) 

Rate. 
(3.) 

Amount. 
(4.) 

Total. 
(5.) 

Xabor. — 

Painters               No.  ... 

2-2 

Cooly                      „     •■• 

I 

Ji 

Muterials  — 
Prepared    Charlton 

Paint                 lbs.  ... 
Boiled  Linseed  Oil  gals. 
Sundries,      Whiting, 
Brush,  Scaffolding,  &c. 

6-5 
017 

1 
> 

a 

^ 

Petty  Establi-shment ... 

... 

... 

... 

^ote. — 1  drum  of  5  gallons  contains  441bs.   of  linseed 
oil.  1  gallon  =  8'81bs.  =  6|  to  6|  ordinary  quart  bottles. 

Each  coat  takes  paint  and  oil  in  the  following  pro- 
portions : — 

1st  coat       ...  23  lbs.  paint,   0-5      lb.  (=  -06    gal.)  oil. 
2nd     „         ...  21  „         „       0-415   „   (=   055    „  )    „ 
3rd       „         ...  21  „         „       0-415   „   (=  055    „  )    „ 


ffif filial  |liiiJ£r0. 


the 


£  350  per  annum. 


INDIAN  MEDICAL  SERVICE. 

Jiates  o/  Pension  from  lit  January  1881. 

After  17  years'  service  ...  ...  £  292  per  annum 

„      20      „           „  ...  ...  „  365 

„      25      „          „  ...  ...  „  501        „ 

„       30      „          „  ..  ...  „  700        „ 

2.  In  addition  to  the  above  pensions   for  length  of  service 
following  are  granted  :— 

SurrieoH-General. — After  5  years'  active 
employment  as  such,  inclusive  of  6 
mouths'  leave  on  medical  certificate 
or  4  months  on  private  affairs 

Deputy  Surgeon-General. — After  5  years' 
active  employment  as  such,  inclusive 
of  6  months'  leave  on  medical  certi- 
ficate or  4  months  on  private  affairs       ...  £  250         ,, 

3.  The  periods  of  leave  allowed  to  reckon  as  service  for  pension  for 
officers  serving  under  the  rules  of  1854  or  1868  are  : — 

2  years  in  17  years'  service. 

3  „  20       „ 

4  ,}  ^^       ,,  »j 

5  ,,  oO       ,,  ,, 

Officers  under  the  rules  of  1796  or  1875  count  service  as  noted  above 
in  paragraph  7. 

4.  A  Surgeon-General  or  Deputy  Surgeon-General  wlio  has  com- 
pleted his  tour  of  service  and  has  reverted  to  British  pay,  may  at 
once  proceed  to  and  reside  in  England  and  (£ualify  for  a  higher 
pension. 


Ilie  ^it^cttes. 


Total         ...  6-5 
For  repainting  old 


1-33     lb.  (=  017  gal.)  oil 

work,  add  2  coolies  to  the  detail  of 
labor,  for  thoroughly  scraping  off  old  paint. 

For  painting  iron-work  with  2  coats  the  labor  will  be 
two-thirds  of  that  detailed  for  three  coats  of  paint  to 
■wood-work,  and  the  material  used  will  be  ISlbs.  of  dry 
red  lead  and  28  gallons  of  linseed  oil. 

Continuous  Brakes.— During  the  year  ended  30th  June  last,  the 
automatic  vacuum  brake  appears  to  have  been  the  one  most  in  favour 
with  the  railway  companies  of  the  United  Kingdom,  as  may  be  judged 
from  the  fact  that  the  number  of  engines  fitted  with  it  rose  from 
2,581  in  1887  to  3,588  in  1888,  whilst  the  number  of  carriages,  Ac,  to 
which  it  was  applied,  increased  from  13,883  in  1887  to  17,750  in  1888. 
The  Westinghouse  automatic  brake  was  in  use  on  1,804  engines,  and 
14,652  carriages,  Sjc,  on  .30th  June,  1887,  and  on  1,915  engines,  and 
14,836  carriages,  &c.,  on  the  same  date  in  1888.  Of  the  679  brake 
failures  reported  during  the  half-year  ended  June  30th  last,  246  were 
of  the  automatic  vacuum  brake,  and  327  of  the  Westinghouse  auto- 
matic, the  failures  of  the  latter  consisting  mainly  of  bursting  of  the 
hose  pipes.  The  number  of  miles  run  by  trains  fitted  with  continuous 
■brakes  of  all  kinds  wua  66,053,727,  of  which  33  per  cent,  were  run 
with  the  automatic  vacuum  brake,  and  27  per  cent,  with  the  Westing- 
house automatic. 


PUBLIC  WORKS  DEPARTMENT. 

Burma,  November  17, 1888. 
The  following  transfers  have  been  ordered  : — 
Mr.   C.  E.   Housden,   Executive   Engineer,   4th  grade,  from  the 

II.  to  III.  Circle  for  the  charge  of  the  Kyaukse  Division. 

Mr.  H.  O.   Walling,   Assistant    Engineer,    1st  grade,   from  the 

III.  Circle     Mandalay   Garrison   Division,    to    the     II.    Circle, 
Chindwin  Division. 

Mr,  H.  W.  .Jame.s,  As.sistant  Engineer,  1st  jrade,  Meiktila  Divi- 
sion, has  passed  in  Burmese  by  ihedepartraenial  standard. 

Bengal,  November  18,  1888. 

Mr.  F.  J.  Pope,  Assistant  Engineer,  1st  grade,  is  transferred 
from  the  Western  Bengal  Railway  Surveys  to  the  Eastern  Bengal 
State  Railway. 

Mr.  C.  E.  C.  Moutresor,  Assistant  Engineer,  1st  grade,  has 
been  granted  by  Her  Majesty's  Secretary  of  State  for  India  sat^ 
extension  of  ten  months'  furlough,  in  continuation  of  the  furlougk 
granted  to  him  in  this  Department  Notification  of  the  22nd 
March  1888. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification  of  the  21st  November  1888,  Mr.  E.  ,1.  Keelaa, 
Executive  Engineer,  2nd  grade,  sub.  pro  tern.,  is  posted  to  the 
Tirhoot  State  Railway. 

Madras.  November  20,  1888. 

The  following  reversion  and  promotions  are  made  : — 

Mr.  H.  E.  G.  Evans  Executive  Engineer,  4th  grade,  sub. 
pro  tern.,  to  Assistant  Engineer,  Ist  grade,  permantent  rank,  witk 
effect  from  19th  September,  1888. 

Mr.  A.    A,    G.    Malet,    Executive   Engineer,  4th  grade,    tem- 
porary rank,)  to   Executive  Engineer,    4th  grade,   sub.   pro  tern 
with  effect  from  19th  September  1888.  '' 

Mr.  J.  D.  Grant,  Executive  Engineer,  1st  grade,  sub.  pro  tern., 
to  Executive  Engineer,  1st  grade,  permanent  rank  with  e&ct  fron 
12th  October  1888. 

Captain  L.  Langley,  R.  E.  Executire  Engineer,  2nd  grade, 
sub.  pro  tern.,  to  Executive  Engineer,  2nd  grade,  permanent  rank, 
with  effect  from  12th  October,  1888. 

Mr.  H.  S.  Taylor,  Executive  Engineer,  3rd  prade,  sub.  pro  tern., 
to  Executive  Engineer  3rd  grade,  permanent  rank,  with  effect 
from  12t.h  October  1888. 

Mr.  A.  S.  Russell,  Executive  Engineer,  3rd  grade,  sub.  pro  tern. 
to  Executive  Engineer,  3rd  grade,  permanent  rank,  with  effect 
from  12th  October  1888. 

Mr.  G.  P.  C!arless,  Executive  Engineer,  4th  prade,  temporary 
rank,  to  Executive  Engineer,  4th  grade,  jjermanent  rank",  witk 
effect  from  12th  October  1888. 

Mr.  J.  S.  Wilson,  Assistant  Engineer,  1st  grade,  sub.  pro  tem., 
to  Assistant  Engineer,  1st  grade,  permanent  rank,  with  affect  from 
12th  October  1888. 

M.  R.  Ry.  R.  A.  Srinivasa  Aiyangar  Avargal,  Rai  Sahib,  b.a. 
B.c  E.  Assistant  Engineer,  1st  grade,  nub.  pro  tem.,  to  Assistant 
Engineer  1st  grade,  permanent  rank,  with  effect  from  12th 
October  1888. 
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ami  Supeiinteiuling 

rank,   to    Executive 

with     effect    from     12th 


3nl  grade,   sub. 
with  effect,   from 


Mr    W.  Hughes,  B.A.,  Executive   Engineer 
Engineer,   3i>l  Class,   ^Bil  grade,   temiwrarv 
Engineer,     Ut  gratle,   sub.      pro    tern., 
October  1888. 

Mr.  W.  R  De  Winton,  Executive   Engineer, 
pr*  wn-,  to   E.xeoutive   Engineer,   2nd   grade, 
12th  October  1888. 

Mr  a  H.  R  Burlton,  Executive  Engineer,  4th  grade,  sub. 
^a  IfiH,  to  Executive  Engineer,  3rd  grade,  with  effect  from 
12th  October  1888.  , 

Mr  A.  B.  Told.  Executive  Engineer,  4th  grade,  sub  pro  tern.; 
to  Executive  Engineer,  3nl  grade,  with  effect  from  12th  October 
1688. 

fisptain  W.  I>.  Lindley,  R.E.,  Assistant  Engineer,  Ist  grade, 
to  Executive  Eni,'ineer,  4th  grade,  temporary  rank,  with  ettect 
from  I2th  October  1888. 

Tlie  following  reversions  are  ordered  : — 

Mr.  W.  Hughes,  r.a,  Superintending  Engineer,  3rd  class, 
teniiwrarv  rank,  to  revert  to  Executive  Engineer,  1st  grade,  sub. 
fro  tern,   with  effect  from  7th  November  1888. 

Captain  W.  D.  Lindlev,  R.E.,  Executive  Engineer,  4th  grade, 
temporary  rank  to  revert'  to  Assistant  Engineer,  1st  grade,  with 
effect  from  7th  November  1888. 

Mr  W.  Hughes,  B.A.,  Executive  Engineer,  1st  grade,  sub. 
pro  tffn.,  will  continne  in  charge  of  the  VI.  Circle  until  further 
orders. 

Tlie  following  intimation,  received  from  the  Secretary  of  State, 
is  published  : — 

Mr.  H.  E.  O.  Eyans,  Assistant  Engineer,  1st  grade,  Madrasi 
vix  months  (s.c.)  of  extension. 

Notification  published  in  the  Fort  St.  George  Gazette  of  the  14th 
August  1888,  jwsting  Mr.  J,  D.  Davies,  Executive  Engineer, 
3rd  m-ade,  to  the  No.  HI  Tank  Party,  Kurnool,  is  cancelled. 

Bombay,  November  22, 1888. 

The'  Govi'inor  li'  Council  is  pleased  to  make  the  foyo\yiu^ 
ap]Kiintment8 : — 

Bao  Bahadur  K.  R.  Godbole,  B.A.,  l.c.f.,  to  be  Executive 
Engineer,  Kanara. 

Mr.  K  Pinhey  to  be  Executive  Engineer^  Bijapur. 

Tliis  cancels  so  much  of  Public  Works  Department  Notifications 
Jatetl  29th  October  and  3id  November  1888,  respectively,  as  relates 
to  the  posting  of  these  officers. 

Punjab,  November  22,  1888. 
Mr.  A.  E.  Orr,  Assistant  Engineer,  1st  grade,  was  appointed 
to  officiate  as  Executive  Engineer  and  placed  temporarily  in 
charge  of  the  Dera  Ghazi  Khan  Provincial  Division,  in  addition 
to  his  own  duties,  from  the  21st  September  to  the  5th  October 
1888,  both  days  inclusive,  vice  Lieutenant  Maclagan,  r.e. 

Irrigation  Branch. 

Colonel  E.  C.  Garstiu,  Executive  Enu'ineer,  Patiala  Division, 
Sirhind  Canal,  is  appointed  to  be  in  charge  of  the  current  duties 
•f  the  office  of  Superintending  Engineer,  Sirhind  Canal  Circle, 
without  retaining  charge  of  his  own  office,  during  the  absence  on 
deputation  to  the  Public  Works  Accounts  Committee  of  Major 
S.  L.  Jacob,  R.K.,  Officiating  Superintending  Engineer,  Sirhind 
Canal  Circle. 

Mr.  J.  F.  Farrant,  Executive  Engineer,  4th  grade,  temporay 
rank,  is  placed  in  Executire  charge  of  the  Patiala  Division  and  the 
Canal  Agency  Office,  Sirhind  Canal,  during  the  temporary 
transfer  of  Colonel  E.  C.  Garstin,  Executive  Engineer,  to  the 
office  of  Superintending  Engineer,  Sirhind  Canal  Circle. 

N.-W.  P.  and  Oudh,  24,  November,  1888. 

Irrigation  Branch. 

His  Honor  the  Lieutenant-Governor,  North-Western  Provinces, 
and  Cliief  Commissioner,  Oudh,  is  pleased  to  order  the  following 
promotion,  wiih  effect  from  the  date  specified  :  — 

Mr.  H.  J.  Strickland,  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4tli  grade,  temporary  rank,  vice  Rai  Pria 
Natli  (rhose,  8ahib,  tera|K>rary  Executive  Engineer,  4th  grade 
pwmanentlv  transferred  to  State  Rail wavs,  with  effect  from  8th 
November  1888. 

With  reference  to  Notification,  dated  10th  .July  1888,  transfer- 
ring him,  ai  a  temporary  mca.'iure,  from  the  Bhognipur  to  the 
('*.wii\>->Tf  Division,  Lower  Ganges  ('anal,  Mr.  H.  C.  Sanders, 
Aiiisiaiit  Engineer,  1st  gra<le,  is  retiansferred  to  the  Blioi;ni[mr 
IHt'aion,  Lower  Ganges  Canal. 

India,  November  24,  1888. 
Mr.  R.  .T.  Keelan,  Executive  Kngiiioer,  ind  grade,  sub.  pro  tern. 
ays,  is  transferred  from  the  E«tablisliraent    under    the 
1'  iieral   of    Railways   to  that  under  the  Government  of 


Public  Works  De])artment  Notification,  dated  30th  October 
1888,  transferring  Mr.  M.  C.  Mackinnon,  Executive  Engineer, 
2nd  grade.  State  Railways,  from  the  Establishment  under  the 
Director-General  of  Railways  to  that  under  the  Goverment  of 
Bengal,  is  cancelled 

Mr.  H.  G.  F.  Smith,  Executive  Engineer,  3id  grade,  sub.  ^ro 
tern.,  State  Railways,  is  transferred  from  the  Establishment  under 
the  Government  of  Bengal  to  Madras,  for  employment  on  Rail- 
ways in  that  Presidency. 

Mr.  H.  T.  Geoghegan,  Superintending  Engineer,  1st  class, 
State  Railways,  is  granted  special  leave  for  two  years  under  the 
terms  of  Public  Woi-ks  Department  letter,  dated  3rd  October  1887, 
with  effect  from  the  date  of  expiry  of  the  extraordinary  leave  ou 
medical  certificate  granted  to  him  in  Public  Works  Department 
Notification,  dated  9th  May  1888. 

Director-General  of  Railways. 

Mr.  C.  J.  Cole,  Assistant  Engineer,  Ist  grade,  is  granted  fur- 
lough for  twelve  months,  with  effect  from  such  date  as  he  may 
l)e  permitted  to  avail  himself  of  the  same. 

Assam,  Novem  ber  24, 1888. 

Mr.  E.J.  Mitchell,  Assistant  Engineer,  1st  grade,  is  transfer- 
red from  the  Lower  Assam  to  the  Niiga  Hills  Division. 

Rao  Sahib  Matadin  Sukul,  m.a..  Assistant  Engineer,  3id  grade, 
who  was  transferred  to  Cachar  and  api)oiiited  to  the  officiate  as 
District  Engineer  of  that  district  in  Orders  dated  8th  June  1888, 
made  over  charge  of  his  duties  to  Rai  Prconath  Banerji,  Bahadur, 
Executive  Engineei-,  on  the  afternoon  of  the  10th  November  1888, 
and  reported  his  an  ival  at  Sylhet  on  the  afternoon  of  the  l.'ith 
idem,  to  which  division  he  was  posted  in  Notification  dated  16th 
July  1888. 


Entitan  (Engineering  patent  Jltgistci*. 


Specifications  of  the  undermentioned  inventions  have  been 
filed,  under  the  provisions  of  Act  V.  of  1888,  in  the  Office 
of  the  Secretary  to  the  Government  of  India  in  the  Revenue 
and  Agricultural  Department : — 

The  22n(l  ITovember  1S88.  . 

192  of '84. —  William  Jackson,  of  Thorn  Grove,  Mannsfield,  Aber- 
deen, Scotland,  but  late  of  23,  Beech  Grove  Terrace, 
Aberdeen  aforesaid.  Amended  specification  of  his 
invention. — For  improvements  in  ajjparatus  /or  drying 
tea  leaves  and  other  materials. 

196  of 'S7« — Edward  William  Serrell,  Jr.,  Civil  Engineer,  of  the 
City,  County  and  State  of  New  York,  temporarily 
residing  in  Chabeiul,  Department  of  the  Drome, 
France.  Amended  specification  of  hia  invention. — For 
an  application  of  a  solenoid  for  reinforcing  electrical 
contacts. 

37  of  '83. — Tliomas  Toussaint  Watson,  Assistant  Locomotive 
Superintendent,  Great  Indian  Peninsula  Railway, 
Jabalpur, — For  pulling  punkaa  hy  a  machine  to  be 
driven  hy  water  or  sicm  pou;er,  compressed  air,  elec- 
tricity, vacuum  or  other  motive  power. 

74  of  '88. — The  Lagerman  Typotheter  Justifier  Company,  Limited, 

of  .15,  Queen  Victoria  Street,  in  the  city  of  Loudon, 
England. — For  apparatus  /or  justifying  printing  formes. 

75  of    '88. — Luther  George  Chinnery  and  Swartz  Martyn  Chinnery, 

both  of  14,  Almack  Road,  Clapton,  Loudon,  England, 
Engineers  — For  impi-ovements  in  gasogenea  or  apparaliAs 
for  making  mrated  beverages. 

78  Of  '88.— Elisba  Gray,  of  Highland  Park,  Lake  County,  State  of 
Illinois,  United  States  of  America,  Professor  of 
Physics.— For  "Art  of  Telegraphy  and  Telautograph" 
apjMralus. 


RECENT  BRITISH  PATENTS. 

Brick  Making  Machines.— 7".  C.  Fawcett  *  /.  D.  Fawcelt,  Leeds. 
—In  Fawcett's  Patent  No.  46.34  of  1887,  a  machine  was  described 
which  consisted  essentially  of  a  system  of  toggle  jointed  levers ;  the 
arrangement  was  such  that  two  pressures  were  applied  to  the  brick  in 
one  revolution  of  the  crank  shaft.  It  has  been  found,  however,  that 
as  the  pressing  plate  did  not  descend  any  further  in  itj  second  descent, 
the  second  heat  did  not  materially  affect  the  brick.  In  the  present 
invention  a  knuckle  joint  is  introduced  into  the  mechanism,  so  that 
the  two  descents  shall  be  unequal.  Figs.  1  and  2  represent  elevations 
of  a  set  of  toggle  jointed  levers  and  knuckle  joint  in  different  posi- 
tions. The  connecting  rod  P>  is  attached  to  the  driving  crank  A  ;  at 
the  other  end  of  B  is  a  knuckle  joint  C,  which  is  made  with  two 
recesses,  one  receiving  the  end  of  the  upper  toggle  lever  D,  and  th« 
lower  receiving  the  encl  of  the  lower  toggle  lever  F.  The  upper  toggle 
lever  is  attached  to  a  fixed  pait  of  the  machine  K,  and  the  Iwoer  one 
carries  the  pressing  plate  G.  In   Fig.  1    the  full  lines  represent  the 
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toggles  and  pressing  plate  at  their  highest  point,  and  the  dotted  lines 
indicate  the  position  of  the  toggles  when  the  pressing  plate  is  impart- 
ing its  first  squeeze  upon  the  brick  M.  The  centres  P  Q  of  the  levers 
in  dotted  lines  ate  not  directly  over  each  other,  but  when  the  crank 
moves  upward  from  H  to  I,  the  connecting  rod  will  be  carried  further 
outward  as  shewn  in  full  lines  in  Fig.  2  ;  the  pressure  of  the  pressing 
plate  will  be  removed  from  the  brick  during  that  motion,  but  as  the 
crank  continues  its  upward  movement  from  I  to  J,  the  toggle  levers 
Will  assume  a  straight  line  as  shown  in  dotted  lines  in  Fig.  2.  The 
distance  between  the  centres  K  and  L  in  Fig.  2  will  be  greater  than 
the  distance  N  O  as  shewn  in  Fig.|l ;  therefore  the  pressing  plate  during 
the  second  movement  will  make  a  greater  descent  than  during  the 
first  pressure.  One  claim  is  made  for  this  combination  of  toggle  levers 
and  the  knuckle  joint  for  the  purpose  described. — No.  7305.  May 
17th,  1888. 


^h\)tximmznts. 


p.  p.  W.  India. 

IMPORTANT  NOTICE. 

All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties. 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Cen- 
tral Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  Grind- 
lay,  Groom  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Civil  EngizLoers*  Association. 


SOUTHERN  MAHRATTA  RAILWAY. 

LOCOMOTIVE  Foreman  wanted ;  Salary  on  probation 
Rs.  220,  on  confirmation  Rs.  240,  rising  to  Rs.  300  ; 
applications  with  copies  of  testimonials,  -which  will  not  be 
returned,  should  be  addressed  to  the  undersigned, 

C.  P.  WHITICOMBE, 

Loco,  and  Carr.  St^erinlendent, 
HuBU,  22nd  Jfov.  1888. 


BENGAL-NAfiPUR  BAILWAT. 


HOTIOE. 


WITH  effect  from  4th  December  this  line  of 
Railway  will  be  opened  as  Broad  Gauge 
from  Nagpur  to  Raipur.  For  particulars  as  to 
rates  and  fares  see  published  rate  lists  dated  3rd 
November  which  can  be  obtained  at  stations  or 
from  the  undersigned. 

By  order, 
J.  W.  HARTLEY, 

i\ro.nX^1888.}  ^'""ffi'  Superintendent. 


WANTED 

DY  the  Mozufferpur  District  Board  1  Overseer 
at  Rs.  80  per  month,  and  3  Sub-Overseers  at 
Rs.  3  5  per  month  exclusive  of  travelling  allowances. 
None  need  apply  who  are  not  good  surveyors  and 
levellers. 

Applications  accompanied  by  copies  of  testimo- 
nials will  be  received  by  the  undersigned  up  to 
noon  on  the  4th  December  1888. 

(Sd.)  G.  W.  DISNEY,  C.  E., 

\T        r     o«   1000       f      District  Engineer. 
November  23,  1888.      J  -^ 


FOR  SALE. 


/^IRDER  Erecting  Staging  capable  of  erecting 
Girders  up  to  200  feet  span.      Also  Portable 
Engines,   Centrifugal    Pumps,     B.   G.    Rolling 
Stock,  and  other  Engineering   Plant. 

For  full  particulars  apply  to— 

Messes.  GLOVER  &  CO., 
Gwalior,  C.  I. 
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WANTED. 

WANTED    for  the   District  and    Municipal  Boards 
of  Hissar  a    SECRETARY    and    ENGINEER. 
Pav  Rs.  300  a  month   with   travelling  allowance   when 


on  tour. 


Apply  to 


(205) 


DEPUTY  COMMISSIONER, 

HiSSAB- 


p.  W.  D.,  BENGAL. 

AKRA   BRICK   FACTORY  DIVISION. 


TIT"  ANTED  twenty  2.nd  hand  low-sided  trucks, 
**      5' 6' gauge,    -v^-.v^* 

Refer  to  Superintendent,  Akra  Brick  Field, 
quoting  price. 

S.  C.  GHOSE,  Rai  Bahadoor, 

SUPERINTENDEKT, 

Akra  Brich  Factory  Division. 

THOMSON  &  MYLNE'S 
FATSlfT  STTaABCAira    MILLS- 
For  particulars  of  Depots,  Licensees,  &c.,  address— 
THOMSON  &  MYLNE, 

BBHEEA.   E.  I.   RAILWAY ; 

or  6,  Commercial  Buildings,  Calcutta. 

008) 


"THE  HAHAN 

SUaABCAlTE    MILLS." 


These  Mills  have  metal  frames.  The  rollers 
are  of  close  grain  hard  cast-iron,  cast  under  pres- 
sure and  have  stood  rough  usage  for  years. 

Every  portion  of  the  Mill  is  made  to  gauge 

go  that   should  any  part  require  renewing  it  is 
only  necessary  to   send  to  the  nearest  Agency 

Jor  it,  where  a  duplicate  can  be  procured  with 

the   certainty    of  its   fitting. 

It  requires  less  power  to  drive  than  others. 

At  every  Public  Exhibition  where  the  "  Naham 
Mill  "  has  been  exhibited,  it  has  extracted  more 
juice  than  any  other  Mill. 

For  price  lists  and  other  information  apply- 
to  the 

suPE  rinte:n  dent, 

nahan  foundry, 

(201)  Nahan. 


GRMT  WSSTS^RM  HOTEL, 

[29]  BOMBAY. 


NOW  READY. 

TO  ENGINEERS  AND  ESTIMATORS. 

DIAGRAMS    OF 

Scantlings,  Boiled  Iron  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  r.  E    HILTON,  MEM.  INST.  C.E. 

A  htndj  book  with  Litho-dUgnms  for  estimating  and  detigning  rapidly. 

Cloth  heund  trite  Rl.  iS 

ALL  PUBLISHING  KIOHTS  BE8EBVED. 

To  be  obtained  of.— 

W.  BALL  &  Oc,  Govt.  Printers  and  Publishers, 


WANTED. 


A  SITUATION  a»  P.  W.  Ingpeetor  on  construction  or  on  an  open  line 
of  Railway.  The  undersigned  has  had  considerable  experience 
in  bridge  and  construction  woflc ;  he  hag  been  on  an  open  line  for 
the  p»it  six  years  ;  his  services  are  now  being  dispensefl  with  owing 
to  m  rednctioD  in  the  department. 

Apply  to — 
J.  T.  ROBINSON, 

P.  VV.  Inspector, 

Karchana, 
(206)  (N.  Yf.  P.)  E  1.  Rattway. 


BEST  MIRZAPUR  STONE. 

Tke  Minapur  Stone  and  Trading  Co.,    Cut-Ston^  Contractors  avd  Quarryme 
Mmapof,  cao  »upply —  —^ 

F1>t(ing  ..  ..  ..     Roofing. 

Pillar  Bam..  ..  ..  ..    Coping. 

And  all  dacriptioM  of  Cul-Staoe.    The  cbeapett  in  the  market. 
Apply  to  the  Company  or  to 


^A 


LYALL,  MARSHALL  &  CO., 
4,  Clivt  Ghal  SIrett,  Calcutta. 
Depot— Sulkca,  Calcutta. 


A    GREAT   WANT  SUPPLIED. 


4  ^ 

2.  * 

a  '^  ST 

te*  .-.  a> 
■J  ^ 

II 
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Beaistered  14th  October  1878. 

CYLINDER  OIL. 

TUEXTSS,  ISOBRISOir  St  Co.,  Calcutta, 

Sole  Agents  lor  Bengal,' 


ROOMS    WITH    BOARD, 

BY  DAY  OR  MOJYTH. 

IWIrs.  OGS-II-'VIE, 

46,    WELLESLEY    STREET, 
CORNER  OF  PARK  STREET, 

CALCUTTA. 
E.   T    C.    BLEISTD 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE  &  CO., 

.  (193)      40.  SXK.A.1M'I>. 
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RAHSOMES,  SIllIS&JErFEEIES.LD.; 


IPSWICH  &  LONDON. 


ENGINES  and  BOILERS— Portable,  Vertieal,  Semi-Fixed  and  Stationapy. 


r^'^r!: 


Mining'  Machinery,  Pumps,  Sa'w  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 


OCTAVmS  STEEl  &  Co.,  Agents,  Calratta. 


ENGINES  &  MACHINES  IN  STOCK. 


(155) 


•■^^•-»  i 


T.  E.  THOIVISON  &  CO,  LD,   9,  Esplanade  Eow,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Boiled  Iron  Joists  and  G4rders, 


CBCO 


STDMBrS  PATENT  < 
SILENT  6ELF0ILIN0  PUNKAH  WHEEL 

HORIZONTAL  VERTICAL 


as 


Caleatta  Plumbing  k  Gas  Fitting  EstablishmeDl 


These  wheels  »re  Noisei  ess  iind  aelf-Iubri.'ating,  do  not  drop  oil  or  allow  the 
roTO  to  be  pulled  off  them,  are  caHily  fixed  in  »ny  position,  auswer  equally  well  as 
VCTtical  or  Horizontal  wheels,  and  run  perfectly  lot  years  without  attention, 


Us*) 


Sol*  Atrenia  for  Madras  :—  .    ,,   . 

SPENOER  &  Co.,  Mount  Road,  Madra* 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Meclumical  Enginurj 
Propbibtoi. 


(108) 
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BURRAKUR    IRON    WORKS, 


Cast-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with    Dr.    Angus    Smith's   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  •••  ■  • 

Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
Cast-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings   of    ordinary     dimensions  coated     with 

Dr.  Ausjus  Smith's  solution  from 
Cast-iron  Firebars,  Floor-plates,  Piain  ColumnB,  <fec.,  froin  ... 
Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    raiiinfjs,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

«tc.,  in  great  variety 
Cast-iron     Rammers,    Road    Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water   Pipes, 

Axle-boxea,    parts    of  machinery   and    other  castings  of  any  description 


Water  lifts 
Ploughs 


from  Rs.  35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


Rs.  4-4  per  cwt. 

„     5-12     „ 

,,     7-0      „    upwards. 
,,     0-0      ,,         „ 

i>     3-8      „ 

At  cheapest  rates. 

At  cheapest  rates. 
„     45-0  per  ton. 
„     42-8     „ 
„     40-0     „ 


Remarks.— Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  be  addressed  to  the  SurERlNTEXDENT  from  whom  any  further  particulars  can  be  ascertained. 


(181) 


THE  INDIA  RUBBER,  dUTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  Ld., 

ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS, 

MANUFACTURERS  OP 

13 x-Es otitic;    il-igs-ht    .^ie»:e*.a.ti,a.ttjs9 

DYNAMOS     LAMPS,    CARBONS.     LEADS,    SWITCHES,    VOLT    AND    AMPERE    METERS.    LEAD  COVERED    LEADS    FOR    UNDERGROUND    WORK 

SUBMARINE    TELEGRAPH    CABLES    AND    WIRES, 

BATTERIES,    INETRUMENTS,    AND    TELE&BAPH    OONSTE.TJCTION    STOE.ES,    TORPEDO    APPARATUS. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


Estinuifes  given  for  all  kinfla  of  Electric  Light  Work. 

WOEES  : -SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

OALCUTTA   BRANCH: 12,    OOVF.RNMENT    PLACE,    EAST- 

GODOWNS:— DACRE'S   LANE. 

(168)  Telegraphic  Address— "  SI LVERGli AY,"    CALCUTTA. 

COMMERCIAL     UNION     ASSURANCE     CO.,     LD. 

Extracts  from  the  Txventy -sixth  Annual  Report  viz.  for  the  year  1887. 

niAKINE  DEPARTMENT. 

Premiums  after  deducting 

Re-insurances  ...     £175,118 

Interest  ..  ...     £    8,294 

Losses  after  deducting  Re- 
insurances ..  ...     £138,365    0    0 

Interest  not  belonging  to 
above,  but  included  in 
ProHt  and  Loss  ..     £  18,545    0    0 

The  Life  Fu&d  -^as  increased  during  the  year  by  c£65,6iS  and  no-w  amounts  to  ^1,0*70,064. 

The  Life  Funds  of  the  Company  are  lield  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  couiunction 
with  the  ample  Funds  affording  ahHoltUe  necurity  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  3l8t  December  1887  stood  at  £2,61.3,059. 


FIKE  DEPARTMENT. 

LIFE  DEPARTMENT. 

Premiums  after  deducting 

Premiums  after  deducting 

Re-insurances               ...     £769,265 

0 

0 

Re-insurances                ..     £125,559 

0    0 

Interest          ...                ...     £  19,612 

0 

0 

Interest  and  Dividends  ...     £  45,649 

0    0 

Loswa  after  deducting  Re- 

kuurances  ..                 ...     £443,587 

0 

0 

Claims  less  Reinsurances,     £  79,229 

0    0 

0    0 
0    0 


(39) 


C.    H.   OG BOURNE,   Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

DE'JEiEiH:      FltOlVi:     j<Kr>XJI-TE3I«.uaL.TI02V. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections: — 

J.  H.  Apjohn,  Esq.,  Superintending  Engineer,  Kidderpore  Dock  Works,    says  : — 

"  Mr.  McKennic's  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22   per  cent,  of  insoluble  matter,    or  only   §rds 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 

Paul  Dkjoux,  E.s(i.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 
"  It  is  the  best  Ghooting  Lime  imported  into  Calcutta." 

Jahe8  KiMiiER,  E.SQ.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  :  — 

"  It  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in   certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 

0.  A.  Mills,  Esq.,  Executive  Engineer,  P.  W.  D.,  2nd  Calcutta  Division,  says  : — 

"  The  f  Jhooting  Lime  manufactured  by  Messrs.   Burn  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  luive  used  it  in 
the  construction  of  many  pul)lic  buildings  and  have   lieen  thoroughly  satisfied  with  it." 

N.B.— Oxir  liime  was  used  throusrliout  all  the  River  "Works  of  the  Calcutta  Port  Oommlssioners. 


(179) 


7,  Ilastifigs  Street,  or  Raneegunge, 
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^oticts. 


The  Office  of  Publication  of  inllian  «Fngi«rrring  is  at  the  "Star 
Press,"  19,  Lall  Bazar,  Calattta. 

General  correspondence,  and  all  communications  hearing  upon 
literary  matters,  should,  as  heretofore,  he  addressed  to  PAT.  DOYLE, 
C.E.,  Spence's  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmer,  Lawrib  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  be  made  payable  to  them. 


Quarterly. 

Rs.  4 


iSerms  of  Subscription  : 

Yearly.  Half-yearly. 

Including  Postage  in  India        ...  Es.  12     ...     Es.  7 

Specimen  copy — Free ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
jtod  poRtage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


INDIAN  ENGINEERING. 


SATUlWAr,   DECEMBER  8,  18SS. 


LONDON,— D.  J.  Ketmer  &  Co.,  Whitejriar'g  Street. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

KOME. — LOESCHER   &  Co. 

STEAITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 
CHINA  AND   JAPAN. — Lane,     Crawford   &   Co.,   Bmig-Kong, 

Shanghai,  and  Yokohama. 
JAVA. — G.  KoLFF  &  Co.,  Batavia. 
AUSTRA  LI a . — Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  (f.haraes  for  Jfdvtrtisements. 

One  Page.  Half  Page.         Quarter  Page.  Eighth  Page.        Sixteenth  Page. 

Es.  50     ...     Es.  30     ...     Es.  18     ...     Es.  10      ...       Es.  6. 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

NOTICE  TO  ADVERTISERS. 

— 1~* — 

THE  scope  of  this  Journal  makes  it  aspire  to  become  the  only 
thoroughly  useful  and  trustworthy  means  of  communication  be- 
tween the  Profession  and  those  who  supply  its  wants.  It  should  prove 
useful  alike  to  users  of  machinery,  engineering  and  building  plant,  or 
materials,  and  to  the  engineering  trades  generally,  including  manu- 
facturers or  importers  in  this  country. 

An  object  has  therefore  been  to  obtain  for  its  columns  special  re- 
cognition as  the  best  medium  for  Engineering  Advertisements  in 
India.  We  use  the  word  "  India  "  advisedly  since  our  circulation  is 
not  confined  to  any  particular  locality  or  province,  but  is  pretty  equally 
distributed  all  over  the  country. 

It  is  hoped  that  the  Profession  will  utilise  the  Journal  more  largely 
for  making  known  its  requirements,  and  the  Editor's  co-operation  may 
always  be  relied  on,  should  it  be  needed,  for  such  purposes. 
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Hrli..— At  Lanowli,  on  27th  November  1888,  Wilson  Bell, 
M-CI.E.,  Chief  Engineer,  and  Acting  Agent,  Great  Indian 
Peninsula  Railway,— aged  49  years. 


PROVINCIAL  CONTRACTS. 
The  familiar  and  we  may  say  hackneyed  passage   from 
the  bard  of  Scotland,  about  the  well  laid  plan  of  man  and 
mice   often   going    '  agee,'   finds   an    apt   illustration  in 
a  recent  document   issued   by  the   Government  of  Bengal 
on    the   working   of  the  Provincial    contract  system  in- 
augurated by  the  late  Earl  of  Mayo.  The  primary  object  of 
the  scheme  was  to  allow   local  administrations  to  manage 
their  own  affairs,  unhampered  by  the  Supreme  Govern- 
ment, so  long  as  they   did   not  exceed  the  tether  allowed 
them.      The    balance   of    revenue    after   a    settlement 
of  income  and  expenditure  was  to  be   made  over  to  the 
Imperial   Government   for     Imperial  purposes.     Only  in 
March  1887,  there  was  a   revision   of  the   contracts  for  a 
term  of  five  years,  and  the  various  administrations  in  the 
country  felt  assured  that  they  were  not  to  be  pestered,  at 
least  during  that  period,  with  any  more  demand  for  scienti- 
fic '  frontiers  '  or  some  such  '  bogey  '  that  disturbs  the  rest 
of  our  rulers.     This   immunity  from  further  molestation, 
even  at  a  sacrifice  of  a  few  lakhs,  was  acceded  to,  al- 
though  reluctantly  and  accompanied  by  a  little  bickering. 
But  in  their  innocence  they  had   counted   without  their 
host,  and   their  anticipations  have  been  doomed  to  disap- 
pointment.    Once  more  the  bugbear  of  the  continual  fall- 
ing rupee  and  the  exigencies  of  Imperial  interests  require 
that  a  little  more  squeezing  should   be  had   recourse   to. 
Before  the  ink  with  which  the  resolution  referred  to  above 
was  written  had  became  dry,  a  Despatch  from  the  Secretary 
of  State  burst  like  a  shell  over  the   heads  of  the  adminis- 
trators, and  the   little  family  arrangement   arrived  at  a 
few  months  ago,  was  put  out  of  gear  to   the  great  chagrin 
and  disappointment  of  those  who   are  required  to  make 
additional  contributions  to  the  public  fund.  It  is  the  old,  old 
story  of  the  daughter  of  the  horse  leech  crying  for  more 
blood.     Its  insatiable  maw  is  never  satisfied  with  what 
it  gets.    The  Secretary  of  State  writes  imploringly  to  the 
Viceroy  "  to  review  the  situation  and  to  reconsider  its  rela- 
tions to  the  Provincial  Governments,  and  to  seek  anaddition 
to  its  resources  by  modifying  these  relations,  both  in   the 
direction   of    the  further  development  of  the  principle  of 
decentralisation,   and   in   that    of  making  the  Provincial 
Governments   bear   a  more   direct  share   in  the  general 
financial  burden."      There  is  a  little  quiet  humour  under- 
lying   this      passage     which     might    suggest     itself   to 
the  reader.     Instead  of  boldly  asking  for  more  money,  the 
Secretary  of  State  indulges  in  a  harmless  joke  and  asks 
the  Provincial  Governments  "  to  bear  a  more  direct  share," 
as  if  they  have  hitherto  contributed   their   quota    in   an 
indirect  and  in  a  spasmodic  manner. 

The  Secretary  of  State  has  awoke  from  a  dream  and 
suggests  "  that  some  system  should  be  arranged  by  which 
the  Government  of  India,  as  occasion  demands,  should 
announce  to  the  Provincial  Governments  the  extent  to 
which  in  each  case  it  had  become  necessary  to  modify  the 
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nornial  arrangeraente,  in  order  to  meet  the  requirements 
of  tho  InipiTial  Tronsury,  and  the  Provincial  Government 
should  reconsider  and  re-adjust  their  expenditure  and 
revenue  accordingly."  We  need  not  proceed  any  further, 
as  the  entire  drift  of  the  Despatch  is  directed  to  one  end 
only,  and  that  is  the  increase  of  contributions  to  the  Im- 
perial Treasury. 

Before  noticing  the  Resolution,  wo  will,  for  a  moment, 
refer  to  the  Despatch  in  its  bearing  on  the  Public  Works 
Department  and  the  way  it  is  disposed  of  To  be  brief, 
the  first  principle  to  be  recognised  in  this  connection 
must  be  that  all  charges  connected  with  roads  and  com- 
munications must  be  local.  Thus,  a  distinction  has  been 
creatvd  between  main  Provincial  lines  of  comunmicatiou 
and  local  roads.  Railways  having  now  taken  the  place 
of  the  former  fur  all  practical  purposes,  they  should 
now  be  classed  among  "  General "  expenditure ;  while 
roads  would  be  classified  under  the  head  of  "  local"  only, 
whether  they  serve  a  district  or  part  of  one,  or  in  the  wider 
sense  of  the  interest  in  them,  the  advantage  of  them 
beiiic  confined  within  the  area  of  one  province.  Build- 
ings which  are  at  present  in  charge  of  Local  bodies,  are 
ch.irges  in  connection  with  what  has  been  reckoned  as 
expenditure  of  a  local  character  ;  this  will  also  include 
thosi>  exceptions  which  the  Provincial  Government  has, 
for  the  sake  of  convenience,  made  over  to  Local  Boards. 
The  charge  of  some  buildings  used  for  what  are  classified 
as  general  purposes.  The  buildings  which  are  at  present 
charged  to  Provincial  as  distinguished  from  Local  works, 
so  far  as  they  are  utilised  for  hospitals,  schools,  and 
other  local  objects,  are  to  be  transferred  to  Local  expen- 
diture. 

According  to  the  Resolution  of  the  Bengal  Government, 
it  was  known  in  December  last  year  that  in  the  beginning 
of  18Sfi-87  there  was  a  credit  balance  of  Rs.  14,70,000, 
and  it  was  probable  the  revenue  under  all  the  heads, 
would,  during  the  year,  amount  to  Rs.  4,40,12,000  ;  and 
that  the  tot^l  expenditure  during  the  same  period  might 
not  exceed  Rs.  4,36,02,000,  which  would  leave  a  credit 
balance  of  Rs.  18,80,000  at  the  close  of  the  year.  But 
the  actual  result  has  been  more  favorable  than  the  fore, 
going  estimate  by  Rs.  1,19,000.  Among  others,  the  expen- 
diture of  the  Irrigation  Department  was  short  of  the 
estimate  by  Rs.  1,63,000,  while  the  receipts  fell  short  of 
Rs.  8  000  only.  The  Provincial  share  of  the  receipts 
under  "  Forests"  is  estimated  at  Rs.  3,65,000,  against 
Rs.  3,.50,000,  under  the  head  of  "  State  Retilway  gross 
earnings,"  the  receipts  will  be  Rs.  1,15,37,000.  The  direct 
receipts  from  Irrigation  Minor  Works  for  1888-89  has 
been  fixed  at  Rs.  13,58,000,  the  same  as  the  original  esti- 
mate for  1887-88. 

It  is,  however,  supposed  that  the  collections  of  water- 
rates  on  the  Sone  Canals  will  not  reach  the  current  demand, 
as  lh<;  rat*-payers  ha>'e  held  back,  under  the  impression 
that  a  large  amount  of  dues  will  be  struck  off  on  the  sub- 
mission of  the  Report  of  the  late  Commission  of  Enquiry 
The  l»ta.\  receipts  in  1887-88  will  not  have  amounted 
to  more  than  R.s.  11,03,000;  the  estimate  for  1888-89 
will  be  about  12  lakhs.    Under  the  head  "  Expenditure," 


during  the  present  year,  the  Forest .  Department  will 
absorb  Rs.  4,38,000,  against  Rs.  4,22,000  for  18S7-88. 
With  regard  to  Railways,  the  estimates  have  been  increased 
from  Rs.  70,000  to  Rs.  93,000  to  meet  the  cost  of  the 
survey  of  a  line  from  Sarai  Station,"  on  the  Tirhoot  State 
Railway,  to  Somastipore,  and  of  a  line  from  Durbhunga  to 
Somastipore.  In  the  matter  of  expenditure  under  "  Irriga- 
tion "  the  estimate  under  the  head  of  "  interest,"  will  be 
reduced  by  Rs.  9,000.  The  estimate  of  the  Government 
of  India  provides  for  a  grant  of  Rs.  2,25,000  for  the 
completion  of  the  Orissa  Coast  Canal,  but  no  grant  has 
been  made  to  the  Provincial  contract  to  meet  this  charge. 
The  estimate  of  the  work,  which  was  taken  into  consider- 
ation at  the  time  of  the  settlement  of  the  late  Provincial 
contract,  was  Rs.  41,16,201 ;  a  revised  estimate  of  the 
work,  amounting  to  Rs.  41,74,941,  is  under  the  consider- 
ation of  the  Public  Works  Department. 


THE  NEW  BURMA. 
I. 

The  ideas  entertained  by  the  public  about  the  course 
and  conduct  of  affairs  in  Upper  Burma,  are  almost  entire- 
ly ideas  connected  with,  or  hinging  on,  conquest ;  the 
subjugation  of  a  contumacious  province,  brushes  with 
dacoits  of  a  more  or  less  Robin  Hood  reputation,  new 
markets  for  British  industries,  the  new  Eldorado  of  the 
Ruby  Mines,  and  so  forth.  Wherefore  it  happens  that 
sundry  good  works  done,  a  promising  tale  of  progress 
effected  in  the  cause  of  civilization,  have  been  ignored. 
Little  or  no  heed  is  paid  to  the  useful  practical  work 
that  has  been  carried  on  by  non-militants,  under  manifold 
dangers  and  difficulties,  in  parallel  lines  with  the  march 
of  conquest,  and  concomitantly  with  popular  droamings 
about  Tom  Tiddler's  lands  bubbling  over  with  rubies,  and 
inexhaustible  markets  for  piecegoods,  and  Brummagen 
ware.  It  behoves  us  to  remind  this  one-eyed  lack  of  appre- 
ciation that  Engineering  has  scored  its  triumphs  in  the 
new  territory,  as  well  as  military  rifles,  and  fighting 
policemen,  and  Mr.  Screeter.  More  enduring  triumphs 
than  have  fallen  to  their  lot.  Of  the  Railways  and 
roads  initiated  in  the  new  province,  and  of  the  employ- 
ment afforded  by  them  to  thousands  of  shiftless  men 
who,  but  for  such  aid,  would  probably  have  turned 
dacoits  (or  reverted  to  dacoitee)  wo  have  already  written 
in  previous  issues.  As  to  such  matters,  therefore,  only  a 
jogging  of  possibly  short  memories  is  needful  here. 

Turn  we  now  to  the  less  prominent,  no  less  useful  work 
done  by  survey  parties.  Between  November  1886  and 
January  1887,  Major  Hobday  accompanied  expeditions  to 
Thonze,  Maingl  on,  Thibaw,  and  the  Ruby  Mines,  and  re- 
connoitered  and  mapped  some  3,000  square  miles  of  coun- 
try. Lieutenant  Jackson  and  his  party  completed  another 
3,000  miles  of  reconnaissance  survey  in  different  directions. 
Mr.  Wyatt,  with  a  small  party,  surveyed  2,000  miles  in  the 
Yam^thin  and  Meiktila  districts.  Mr.  Kitchin,  with  a  Sub- 
Surveyor,  surveyed  1,000  square  miles  in  the  Yaw  country. 
Mr.  Kennedy  extended  the  triangulation  from  Mandalay 
north  to  Kyaunyat.  Mr.  Gibson  lias  been  carrying  on  a 
survey  of  the  City  of  Mandalay,  and  the  adjacent  country. 
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Towards  the  end  of  1886,  Colonel  Woodthorpe,  and  his 
assistant,  Mr.  Ogla,  accompanied  a  military  column  which 
proceeded  from  Assam,  vid  Manipur,  into  the  Chindwin 
Valley.  Triangulation  was  taken  up  from  Manipur,  and 
continued  southward  through  the  Kubo  Valley  to  Chind- 
win, down  which  it  was  continued  beyond  Alon,  until  a 
junction  with  Major  Hobday's  series  from  Mandalay  was 
effected. 

Under  the  heading  Public  Works  (Civil)  we  find 
Engineers  busied  with  the  planning  and  construction  of 
combined  Post  and  Telegraph  Offices,  of  Law  Courts  for 
the  head-quarters  of  districts;  of  a  Government  House  at 
Mandalay  of  a  residence  for  the  Military  Commandant 
there  ;  of  jails,  bazars,  dak  bungalows,  and  so  forth.  Six 
Sub-Divisional  Court-houses  at  the  cheap  cost  of  about 
3,700  rupees  each  have  been  built,  and  four  more  are 
under  construction.  Temporary  Courts  have  also  been 
built  in  many  places.  In  March  1887  a  Ward  for  800 
prisoners  surrounded  by  a  substantial  stone  wall  was 
added  to  the  Mandalay  Jail.  At  the  Myingyan  Jail  the 
outer  wall  of  a  prison  for  1,000  people  was  completed. 
Several  subsidiary  buildings,  such  as  cook-houses 
latrines,  quarters  for  the  guard  and  the  jailor  were  in 
course  of  construction  when  the  Report  from  which  our 
facts  and  figures  are  derived  was  written,  and  the  writer 
of  the  Report  expected  the  jail  to  be  ready  to  accom- 
modate  1,000   prisoners   by   the   end  of  September. 

Buildings  for  housing  17,000  police  and  a  hospital 
for  them  should  be  ready  before  that.  Besides  all  this, 
an  immense  number  of  small  stockades,  capable  of 
affording  protection  to  from  25  to  100  men,  have  been 
scattered  all  over  the  face  of  the  country.  A  store  for 
the  Indian  Marine  Officer  has  been  built  at  Mandalay 
at  a  cost  of  Rs.  11,000.  Offices  have  been  constructed 
for  Executive  Engineers  at  nearly  all  divisional  head- 
quarters at  a  cost  of  Rs.  1,000  each.  What  strikes  us 
most  about  all  these  Public  Works  is  their  praiseworthy 
cheapness. 

The  nature  of  the  country,  its  profuse  rainfall, 
and  liability  to  flooding  does  not  admit  of  much 
cheapness  in  the  way  of  road-making.  Straining 
after  cheapness  in  this  instance  would  indeed  be  likely 
to  lead  to  collapse,  necessity  to  remake,  and  extra 
expense.  The  hill  road  (Ruby  Mines  Road)  from 
Thabeikkyin  to  Bernardmyo,  a  distance  of  60  miles, 
has  been  laid  out,  and  the  first  50  miles  have  been 
excavated  from  the  hillside,  and  opened  out  for  cart  traffic 

> 

to  a  width  of  twelve  feet.  These  50  miles  cost  3,00,000 
rupees,  the  remaining  ten  miles  cannot  be  proceeded 
with  because  of  want  of  funds.  The  branch  road  to 
Mogok,  striking  off  from  the  Ruby  Mines  road  13  miles 
from  Bernardmyo,  will  be  some  20  miles  long,  and  will 
cost  at  least  1,00,000  rupees,  unmetalled.  An  account  is 
rendered  of  twelve  lines  of  road,  either  constructed  or  in 
course  of  construction.  There  is  nothing  worth  remark- 
ing on  about  them.  The  Mandalay  Town  Bund  has  been 
completed,  at  a  cost  of  4,38,000  rupees.  It  will  be  re- 
membered that  this  bund  was  breached  in  1886,  in  con- 
sequence of  which  the  lower  portion  of  the   town   was,  in 


some  places,  twenty  feet  under  water.  On  inspection  of 
the  breached  bund,  it  was  thought  advisable,  in  making 
a  new  one,  to  adopt  a  new  alignment  for  nearly 
one- third  its  length.  The  work  of  repairs,  amongst 
other  works,  necessitated  bunds  with  puddle  walls  in 
them,  40  feet  high,  across  tvvo  creeks  600  feet  wide.  In 
excavating  for  the  foundation  of  the  puddle  wall,  difficul- 
ties from  water  were  experienced,  but  circumvented  by 
means  of  sheet-piling  and  pumps. 

About  irrigation,  it  is  stated  that  very  little  actual 
work  has  been  done  under  the  head — Irrigation — but 
endeavours  have  been  made  to  discover  what  systems  of 
irrigation  are  in  working  order,  and  how  far  others 
can  be  repaired  by  a  small  expenditure  of  money. 
Some  information  has  been  collected  concerning  the 
Kyaukse  irrigation,  which  will,  it  is  hoped,  result  in  the 
weirs  being  thoroughly  repaired  in  good  time  next  cold 
season,  and  in  the  amount  of  water  entering  the  head  of 
the  canals  being  regulated,  so  as  to  prevent  breaches  where 
there  is  excessive  water  in  the  river  when  in  flood.  In 
Shwebo,  surveys  have  been  made  with  a  view  to  the  res- 
toration of  the  very  extensive  irrigation  works  in  that 
district,  which  are  now  entirely  out  of  repair. 

The  final  grants  of  the  year  1887-88  for  civil  and  irri- 
gation works  were — 

Civil  works  ...  Rs.  ...  34,00,000 

Irrigation    ...  ...  „    ...     2,00,000 


Total     Rs. 


36,00,000 


In  March  a  report  was  made  to  the  Government  of  India 
that  there  would   probably  be  a   lapse   of  Rs.    2,00,000 
under  civil  and  irrigation  works,  and  the  civil  works  grant 
was  consequently  reduced  to  Rs.  32,00,000. 

The  actual  expenditure  taken  from   latest   returns  ap- 
pears to  be — 

Civil  works...  ...  Rs.  ...  33,41,000 

Irrigation    ...  ...  „    ...     1,29,000 


Total    Rs.  ...  34,70,000 


Important  military  works  have  been  mainly  confined 
to  Mandalay,  and  include  main  drainage  of  the  City  and 
the  eastern  parts  of  Cantonments  surface  drainage  of  a 
portion  of  the  land  inside  the  City,  and  construction  of 
barracks  and  subsidiary  buildings  for  a  Regiment  of 
British  Infantry,  two  Regiments  of  Native  Infantry, 
Hospitals,  Commissariat  godowns,  cattle  sheds,  and  six 
miles  of  Cantonment  roads.  At  Bhamo,  two  forts  have 
been  constructed  and  barracks  for  European  and  Native 
troops.  Subsidiary  buildings.  Commissariat  Offices  and 
Officers'  quarters,  are  now  in  course  of  erection.  All 
these  are  to  be  permanencies.  In  addition  to  them 
a  great  number  of  temporary  buildings  for  the  accommo- 
dation of  troops  have  been  run  up  all  over  the  Province 
partly  by  Military  and  Civil  Officers,  partly  by  the 
Public  Works  Department.  All  Military  buildings,  with 
the  exception  of  those  at  the  new  post  of  Koni  in  the 
southern  Shan  plateau  are  now  entrusted  to  the  Public 
Works  Department. 
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Mr.  James  Ramsay.— This  officer  has  taken  over 
charge  of  the  Western  Bengal  Railway  Surveys,  with 
Head-Quarters,  pro  tern.,  at  Muddapur,  E.  I.  R.,  chord 
line. 

Tramways  at  Madkas.— The  Government  has  autho- 
rised the  construction  of  Tramways  in  Madras  as  arranged 
between  the  Municipality  and  the  Indian  Tramways 
Company. 

Erratum.— In  our  leader  on  "  Recent  Girder  Designs 
for  India,"  which  appeared  on  24th  November,  the  words 
"  as  better  brace"  should  read  "  or  batter  hrace"— vide 
page  401,  para.  3,  19th  line  from  top. 

Madras  Canals.— There  were  on  the  31st  March 
last  1,564  miles  of  main  canals  and  4,269  miles  of 
distributaries  on  the  major  irrigation  works  in  Southern 
India  serving  2,114,248   acres  of  land. 

Mr.  W.  N.  Pogson,  F.S.A.— The  Government  Direc- 
tors of  the  Lawrence  Asylum  Press,  Madras,  have  accept- 
ed the  design  under  motto  "Caxton,"  by  W.  N.  Pogson, 
F.S.A.,  submitted  for  their  new  buildings  in  competi- 
tion. 

The  Ruby  Mines  Concession.— The  concession  for 
working  the  Burma  Ruby  Mines  has  been  granted  to 
Messrs.  Streeter  and  Co.,  who  will  pay  a  rent  of  four 
lakhs  annually  to  Government,  besides  one-sixth  of  the 
profits. 

Bexoal  Iron.— The  exports  of  iron  from  Western 
Bengal  to  Calcutta  rose  from  3,947  maunds  to  51,779 
maunds  within  three  months  of  this  year,  in  consequence 
of  larger  operations  by  the  State  Iron  Works  at  Barakar, 
which  are  situated  within  the  above  block. 

Bengal-Nagpur  Railway.— The  old  metre  gauge 
section  of  the  Bengal-Nagpur  Railway  trom  Nagpur  to 
Rajnandgaon  was  opened  for  broad  gauge  trains  on  the 
27th  November,  and  the  extension  to  Raipur  opened  on 
the  4th  December  with  quick  through  trains. 

Indo-European  Telegraph  Company. — The  Direc- 
tors of  the  Indo-European  Telegraph  Company,  Limited, 
have  declared  an  interim  dividend  for  the  half-year  ended 
the  30th  June  last  at  the  rate  of  5  per  cent,  per  annum, 
free  of  income  tax,  payable  on  and  after  the  1st  proximo. 
"  Order  of  the  Rising  Sun."— J.  A.  L.  Waddell,  Con- 
sulting Engineer  of  Kansas  City,  has  had  conferred  upon 
him,  by  the  Emperor  of  Japan,  the  "  Order  of  the  Rising 
Sun,"  with  rank  of  Knight  Commander,  for  "distinguished 
professional  services  rendered  the  Japanese  Government." 
An  Additional  Circle  of  Public  Works  for  Burma. 

The  Chief  Commissioner  of  Burma  has  just  arrived  in 

Calcutta  to  meet  the  new  Viceroy,  and  will,  no  doubt, 
while  here,  urge  the  importance  as  well  as  necessity  for 
having  an  additional  Circle  of  Public  Works  Superinten- 
dence for  Upper  Burma. 

Accident  on  the  E.  B.  S.  R. — We  learn  that  the  up- 
mixed  train  from  Calcutta  to  Damukdia  met  with  an 
accident  on  the  4th  instant  near  the  hundredth  mile.  A 
buffalo  derailed  the  engine  and  some  vehicles.  Nobody 
was  hurt,  but  the  line  was  blocked  for  some  hours  with 
a  corresponding  detention  of  the  mails. 

Allahahad  Water-Supply. — Nineteen  members  were 
present  at  the  Municipal  meeting  when  the  report  of  the 
Sub-Committee  on  the  water-works  scheme  was  considered, 
leading  to  much  discussion.     The  Chairman  was  of  opinion 


that  fifteen  lakhs  would  sutfic  e,   even   if  the  head  works 
were  placed  as  high  up  the  river  as  Baksi. 

Bangalore  W.4.ter-Supply. — The  question  of  the 
water-supply  of  Bangalore  came  up  once  again  at  the  last 
monthly  meeting  of  the  Commissioners  of  that  Munici- 
pality. It  arose  from  G  eneral  Fischer's  criticism  on  Major 
Kensington's  and  Mr.  St  andish  Lee's  water  schemes  which 
appears  to  us  to  be  as  uncalled  for  as  it  was  unnecessary. 
Canals  Extension. — The  Right  Honourable  the 
Secretary  of  State  has  sanctioned  the  construction 
from  Productive  Public  Works  funds  of  the  Punjab 
Extension  of  the  Western  Jumna  Canal  towards 
Sirsa.  Direct  Outlay,  Rs.  28,92,687  ;  Indirect  Outlay, 
Rs.  1,89,857.  The  work  will  be  commenced  when  funds 
can  be  made  available. 

A  Warning  ! — The  Madras  Times  writes : — "  If  the 
lives  of  passengers  per  State  Railways  in  India  are  to  be 
intrusted  to  the  tender  care  of  Theorists,  if  the  Viceroy  (or 
others  in  his  name),  aim  at  becoming  eventually  Traffic 
Manager-General,  then  indeed  we  must  convey  the  solemn 
warning  to  persons  about  to  journey  per  State  lines — 
Don't ;  or,  if  you  inust  travel,  take  an  Insurance  ticket." 

RoHiLKUND  and  Kumaon  RAILWAY. — The  report  of 
the  Directors  of  the  Rohilkund  and  Kumaon  Railway 
Company,  Limited,  for  the  half-year  ended  30th  June, 
shews  a  net  profit  of  £4,150  at  an  exchange  of  Is.  4|d. 
Adding  sundry  receipts  and  the  balance  brought  forward, 
the  total  to  bo  dealt  with  is  £4,417,  and  the  Board  recom- 
mend a  dividend  of  2  per  cent.,  free  of  English  and 
Indian  income-tax,  for  the  half-year. 

More  Changes. — It  is  rumored  that  Colonel  J.  M. 
McNeille,  R  e.,  is  coming  back  to  Bengal,  and  in  that  case 
(which  seems  to  us  to  be  very'doubtful)  Colonel  Harrison  and 
Major  McArthur  may  be  thrown  back.  It  is  pretty  certain 
that  Colonel  Luard  will  not  come  to  Bengal,  and  it  is  very 
probable  that  he  may  succeed  Colonel  Wallace  in  the 
Directorship  of  the  N.-W.  R.,  as  the  latter  officer  is  said 
to  be  going  home  in  February  next. 

Villupuram-Dharmavaram  Railway. — Her  Majesty's 
Secretary  of  State  for  India  has  sanctioned  the  construc- 
tion, by  the  agency  of  the  South  Indian  Railway  Com- 
pany, of  a  railway  from  Tirupati  to  Dharmavaram  and 
from  Pakal  to  Villupuram.  This  railway  will  in  future 
be  called  the  Villupuram-Dhai-mavaram  Railway.  The 
existing  open  line  from  Tirupati  to  Nellore  will  be  known 
as  the  Nellore  Branch  of  the  above  railway. 

Benighted — Verily  ? — The  Government  have  decided 
to  reduce  the  salary  of  the  President  of  the  Madras 
Municipality.  In  future  the  salary  will  be  Rs.  1,200 
rising  to  Rs.  1,500.  As  regards  the  salary  of  the  Vice- 
President,  Public  Works,  the  Government  think  the  Com- 
missioners will  not  be  able  to  procure  an  efficient  En- 
gineer on  Rs.  350  rising  to  Rs.  700.  That  the  Com- 
missioners should  have  thought  otherwise  is  supremely 
ridiculous. 

Speculations. — One  of  our  correspondents  writes  : — It 
appears  certain  that  Colonel  Luard  will  be  out  on  Ifith,  and 
they  do  not  know  what  to  do  with  Colonel  Le  Messurier. 
It  is  possible,  in  case  of  Mr.  Mallet  going  away, 
Colonel  Le  Messurier  may  fill  his  place.  I  hear  that  Mr. 
Rigby  and  Mr.  Croudace,  both  over  50  years  of  age, 
are  working  out  the  furlough  due  to  them  on  full  pay  in 
preference  to  taking  it  on  half  pay,  having  been  offered 
the  choice.     Is  this  true  ? 

Bengal  P.  W.  D. — Owing  to  the  return  of  Colonel 
J.  P.  Steel,   R.E.,    Chief  Engineer  and   Joint  Secretary, 
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Buildings  and  Roads  Branch,  P.  W.  D.,  N.-W.  P.  and 
Oudh,  Mr.  T.  H.  Wickcs,  the  acting  incumbent,  reverts 
to  Bengal,  as  we  have  already  announced,  as  Superintend- 
ing Engineer.  Mr.  Wickes  will  take  over  the  Western 
Circle  from  Mr.  H.  Joll,  who  will  relieve  Mr.  W.  H. 
Nightingale  of  the  Eastern  Circle,  the  latter  going  back 
to  his  Inspectorship  of  Local  Works  at  Bhagulpore. 

The  Inspector-General  of  Irrigation. — Colonel 
R.  Home,  R.E.,  having  been  deputed  to  report  on  the 
Periyar  Project,  arrived  at  Thakady  for  that  purpose 
on  the  24th  November.  This  visit  is  exercising  some 
minds  in  Southern  India,  as  it  means  something  more 
than  a  mere  pro  forma  inspection ;  and  the  question  is,  will 
he  approve  of  the  project  as  it  is  going  on  or  will  he  not  ? 
It  is  rumored  that  the  staff  will  go  down  to  the  plains 
at  the  end  of  February  next,  as  at  that  time  the  dreadful 
fever-season  commences. 

KiDDERPORE  Docks. — Government  have  sanctioned 
the  Port  Commissioners  entering  into  a  contract  with 
Messrs.  J.  &  H.  Gwynne  for  the  supply  of  pumping 
machinery  for  the  Docks  at  a  cost  of  £10,393  ;  with  Messrs. 
Westwood,  Baillie  &  Co.  for  a  supply  of  the  iron-work 
for  the  bridge  across  the  double  entrance  between  the 
Tidal  Basin  and  Dock  No.  1,  now  under  construction  at 
Kidderpore  ;  and  with  Messrs.  Sir  William  Armstrong, 
Mitchell  &  Co.,  for  the  supply  of  the  hydraulic  machinery 
for  swinging   the  bridge. 

An  Acknowledgment. — We  have  received  a  copy  of 
"  A  Bibliography  of  Indian  Geology,"  being  a  list  of 
books  and  papers  relating  to  the  Geology  of  British  India 
and  adjoining  countries  published  previous  to  the  end  of 
1887.  It  is  compiled  by  Mr.  R.  D.  Oldham,  Deputy 
Superintendent  of  the  Indian  Geological  Survey,  and  is 
issued  as  a  publication  of  that  Department.  There  can 
be  no  question  of  the  utility  of  such  a  work  for  scientific 
research,  and  we  must  congratulate  Mr.  Oldham  on  his 
very  complete  and  valuable  catalogue. 

The  Last  of  the  Oudh  and  Rohilkund  Railway 
Company. — The  first  period  of  the  contract  with  the 
Oudh  and  Rohilkund  Railway  Company  being  about 
to  expire,  it  is  notified  that  the  State  will  assume 
charge  of  the  line  on  the  morning  of  the  1st  January 
1889.  From  the  above  date  the  Oudh  and  Rohilkund 
Railway  will  be  removed  from  under  the  control  of  the 
Consulting  Engineer  for  Guaranteed  Railways,  Lucknow, 
and  will  be  placed  under  the  Director-General  of  Rail- 
ways. The  head-quarters  of  the  Railway  will  remain  at 
Lucknow. 

The  Villapuram-Vellore  Railway. — The  works  on 
the  Villapuram-Vellore  Railway  are  being  vigorously 
pushed  on.  After  the  rains  the  rate  of  progress  is  ex- 
pected to  increase  largely.  The  whole  line  should  be 
ready,  if  the  work  from  Vellore  is  pushed  on,  in  1889,  its 
construction  being  carried  out  by  the  South  India  Rail- 
way Company,  which  will  work  the  line  after  its  comple- 
tion and  construct  an  extension  from  Vellore  to  Pakal, 
when  a  junction  will  be  formed  with  Tirupati,  and  the 
Dharmavaram  section  with  the  Guntakul-Hindupur 
extension. 

Indian  Midland  Railway.— The  Indian  Midland 
Railway  line  to  Manikpore,  on  the  East  Indian  Railway, 
is  now  finished  up  to  the  Ken  bridge,  about  a  mile  beyond 
Banda.  Trains  run  into  Banda  about  twice  a  week  with 
materials  for  the  bridge.  The  Engineer  of  the  branch 
hopes  to  have  the  line  up  to  Banda  open   to  the   public 


by  the  middle  of  January,  but  there  is  still  a  good  deal 
of  work  to  be  done.  Very  few  of  the  stations  are  built, 
ballast  has  to  be  laid  down  along  the  greater  part  of  the 
line,  and  about  half-a-dozen  small  bridges  and  waterways 
have  to  be  put  in. 

State  Railways  versus  Companies. — An  interesting 
correspondence  has  been  going  on  recently  in  the  London 
Tivies  on  this  subject,  Sir  Bradford  Leslie  adducing 
arguments  in  favor  of  the  management  of  Railways  by 
Companies  rather  than  by  the  State.  His  conclusions 
are  that  it  is  unwise  for  the  State  to  retain  direct  control 
of  the  Railways  from  an  economical,  as  well  as  from  a 
political  point  of  view.  He  believes  that  "  the  direct 
State  management  of  Railways  is  not  profitable  or  desir- 
able", and  that  "  the  commercial  motive  of  dividend  earn- 
ing is  the  key  to  true  efficient  management." 

"  Practical  Training"  in  Burma. — The  Burma  Pro- 
vincial Establishment  is  hardly  suitable  for  the  practical 
training  of  young  Assistant  Engineers,  as  very  few  masonry 
works  are  carried  out  in  that  Province.  The  only  ex- 
perience they  require  is  simply  in  the  construction  of 
timber  and  bamboo  structures.  This  must  have  been  the 
experience  of  Mr.  Tilly,  formerly  a  Cooper's  Hill  Assistant 
Engineer,  and  now  a  Judicial  officer,  when  he  out  of 
irony  sent  as  an  exhibit  a  standard  plan  of  a  Myoke's 
court-house  to  the  Colonies  Exhibition  of  London  as  a 
specimen  of  Engineering  skill  required  in  Burma. 

Floating  Plant,  Godaveri  Delta. — The  cost  of  the 
up-keep  of  the  Godaveri  Delta  Flotilla  exceeds  Rs.  20,000 
per  annum.  The  plant  consists  of  steamers,  dredges,  barges, 
and  iron  and  wooden  flats  with  a  host  of  minor  craft, 
the  original  cost  of  which  aggregated  5  J  lakhs  of  rupees. 
The  following  rules  for  finding  the  present  book-value  of 
plant  may  prove  of  use  to  some  our  of  readers  employ- 
ed on  canal  systems  elsewhere  : — (1)  Boats  and  barges  to 
be  reduced  10  per  cent,  every  year  and  the  amount  of 
special  repairs,  if  any,  to  be  added  thereto.  (2)  Staff 
boats  to  be  reduced  by  one-twelfth  of  their  original  cost 
for  each  year  of  their  life. 

A  Well-founded  Complaint. — The  Local  Fund 
Egineeer  of  the  Nilgiris,  says  that  the  tools  used  by  him 
for  District  works  have  been  chiefly  obtained  from  the 
Mercantile  Mission  at  Calicut ;  some  rammers  and  craw- 
bars  were  purchased  from  the  Public  Works  Stores  at 
Madras,  but  the  practice  which  prevails  there  of  requiring 
full  payment  in  advance,  weeks  and  months  before  the 
articles  paid  for  are  delivered,  is  found  very  inconvenient, 
and  the  additional  charge  of  20  per  cent,  over  Govern- 
ment prices  makes  rates  prohibitorily  high.  We  have  as 
much  objection  to  missionary  speculations  of  this  class 
as  we  have  against  those  of  Government. 

Madras  Railway. — The  Consulting  Engineer's  Report 
for  the  half-year  ended  the  30th  June  1888  shews  that 
the  average  mileage  open  has  been  increased  from  830 
to  839  miles  by  the  opening  of  the  Calicut  extension  and 
the  Palghat  branch,  the  gross  earnings  exceed  those  of 
the  corresponding  period  by  nearly  one  lakh,  the  im- 
provement being  mainly  due  to  the  development  of  third- 
class  traffic,  to  an  increase  under  all  other  items  of  coach- 
ing traffic,  and  to  the  larger  movement  of  troops.  The 
working  expenses  are  lower  by  nearly  1^  lakhs.  The 
pecentage  of  expenses  to  receipts  is  reduced  to  58'39. 
The  train  mileage  shews  a  small  increase. 

Employment  of  Steam  Pumps  in  the  Manufac- 
ture    of     Salt. — The     Madras     Board    of    Revenue 
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have  pvcn  the  results  of  the  working  of  the  steam  pumps 
ciuplovod  by  Messrs.  Stuart,  Hall  and  Co.,  at  Karasa, 
and  Messrs.'  Best  and  Co.,  at  Manambadi,  in  connection 
with  salt  nianufecture,  but  the  experiments  appear  to 
have  been  made  under  very  unfitvorable  conditions,  owing 
to  the  e.xtremely  adverse  nature  of  the  season.  The  salt 
manufactured  by  Messrs.  Stuart,  Hall  and  Co.  is  reported 
to  have  cost  2  annas  2  pies  per  maund,  and  that  by 
Messrs.  Best  and  Co.  2  annas  1  pie  per  maund.  The 
latt«r  firm  has  since  relinquished  the  lease  of  the 
Manambadi  foctory  to  Government. 

"  IxDiA  "  P.  W.  D.  Notification,  No.  293.— The  follow- 
ing rule  received  the  approval  of  the  Secretary  of  State 
and  was  published  for  general  information  in  the  Oazette  of 
Itulin,  4th  September  1888 : — "  No  Chief  Engineer  of  the 
Corps  of  Royal  Engineers  shall  ^vithout  re-appointment 
hold  the  same  post  for  more  than  five  years.  This  rule  in 
the  case  of  oflScers  who,  on  their  appointment  to  that  rank 
received  notice  of  the  probable  issue  of  this  order,  will 
take  efi'ect  from  the  date  they  joined  their  present  posts. 
In  other  cases  the  rule  will  take  efiect  from  the  date  of 
these  orders."  This  rule  is  also  applicable  to  officers  of  the 
Royal  Engineers  who  hold  the  post  of  Secretary  or  Deputy- 
Secretary  to  the  Government  of  India  in  the  P.  W.  D. 

Irrigation  Results  in  Southern  India. — The  gross 
receipts  per  acre  irrigated  in  the  Madras  Presidency 
range  from  Is.  5rf.  to  7s.  bd.  on  the  Cauvcry  and  Kistna 
delta  systems  respectively.  The  working  expenses  (ex- 
cluding interest)  per  acre  irrigated  only  come  to  one 
penny  on  the  Cauvery  system,  whereas  they  attain  12s. 
9d.  on  the  Kurnool  Canal.  This  latter  work  was  pur- 
chased from  the  late  Madras  Irrigation  and  Canal 
Company.  The  result  of  taking  over  this  work  in  1882- 
83  was  to  reduce  the  percentage  of  net  revenue  on  capital 
cost  of  irrigation  works  in  Madras  for  which  capital  and 
revenue  accounts  are  kept  from  149,  the  average  of  the 
three  years  immediately  preceding  the  transfer,  to  54. 

Government  Contracts. — The  Government  of  India, 
h  '  "id  under  consideration  certain  cases  in  which 
a;^:  IS  have  been   made    with    private   persons   or 

mercantile  firms  which  have  resulted  in  loss  or  incon- 
venience to  the  State,  has  prescribed  rules  for  the  guidance 
of  Local  Governments  and  Administrations — of  which 
the  following  is  the  most  important : — In  those  cases  where 
it  '  '1  expedient  to  grant  concessions  or  to  make 

a^^  hich  create  any  exclusive    privilege,   or   im- 

pose any  corresponding  obligation  upon  the  Government, 
the  deed  of  concession  or  the  agreement,  if  the  rights 
under  it  are  transferable,  must  be  so  framed  that  it  will 
be  beyond  the  power  of  the  persons  with  whom  the  agree- 
'  t  (^  transfer  their  rights,  or  a  part  of  them, 
1  action  of  the  Government. 

Silver  vsrbdh  Exchange. — The  Englishman  calls  for 
attention,  and  more  than  that  may  be,  to  the  "  curious" 
fact  that  the  recent  rise  in  silver  has — so  far — greatly 
exceeded  the  rise  in  exchange.  It  is  only  proper  to 
give  the  ipeissirrva  verba.  Here  they  are : — "  The 
price  of  the  metal  in  London  Is  now  44^  rl  per  ounce, 
which  makes  the  rupee  intrinsically  worth  Is.  4'|(i 
The  demand  rate  for  sterling  is,  however,  only  a  frac- 
tion ovf^r  Is.  4icZ.,  which  makes  the  rupee  intrinsically 
worth  Is.  4|^i.  The  demand  rate  for  sterling  is,  however, 
only  a  fraction  over  Is.  4JfZ.,  so  that  there  is  now  an  extra- 
ordinary divergence  of  neariy  a  half-penny  between  the 
price  of  silver  and  the  rate  of  exchange."    In  whatever 


form  the  homily  comes  its  moral  is,  and  in  this  generation 
must  needs  be,  increase,  fulfilment,  adequacy,  of  export 
trade. 


State  Railway 
will  shortly  be,  or 
tion  to  the  Indian 
are  as  follows  : — 

Railway. 

North-Western 
Mehsana- Vailu  ager 
Bengal-Nagpur 
Indian  Midland 
Nizam's  S.  Ry. 

Bezwada  Extension     . 

Southern  Mahratta 
TirhootS.  Ry. 
Junagadh 
Burma 


Extensions. — Some  750  miles  of  line 

have  already  been,  opened  as  an  addi- 

State   Railway   system.     The   details 

Date  of  open 
Sections.  Length.  ing. 

Miles. 


Ferozepore  City  Branch... 

Kheralee  Extension 

Nagpur  to  Raipur 

Bhopal  to  Jhansi 
,  Bauakaln  to  British  Fron- 
tier 

British  Frontier  to    Bez- 
wada 

Harihar  to  Beriir 

Baptiali  to  Pertabgunge  .. 

Junagadh  to  Vcrawal     ... 
,  Pyinmana  to  Mandalay... 


2  1st  Oct.  '88. 

8  ,,  Dec.      ,, 

J88  ,,     ,,         ,, 

190  lat  Jan.  '89. 

UsthJan. '89. 
21jj 

80        Jan.        '89 

14     1st  Jan.  '89. 

16-1  Probably  Feby. 
'89. 

Fatal  Railway  Accident — We  have  gleaned  further 
particulars  relative  to  the  accident  on  the  Tirhoot  State 
Railway  at  Motihari  on  the  24th  instant.  When  No.  21 
up  mixed  train  was  coming  into  the  station,  instead  of 
being  run  along  the  platform,  it  was,  through  some  mistake 
at  the  points,  diverted  towards  the  goods  shed.  The  morn- 
ing was  somewhat  hazy  ;  but  wheu  the  driver  observed 
that  he  was  on  the  wrong  line,  he  whistled  and  applied 
the  brakes.  The  goods  shed  is  only  a  short  distance 
from  the  points,  and  the  train  ran  into  some  wagons 
which  were  being  loaded  at  the  shed.  Three  natives 
employed  in  loading  were  killed  outright,  several  others 
escaping  with  slight  injuries.  Four  wagons  were 
completely  destroyed,  and  about  four  others  and  the 
engine  were  more  or  loss  damaged.  The  pointsman,  who 
was  absent  from  his  post,  is  in  custody. 

Non-Metallic  Minerals  inMysore. — Mr.  Bruce  Foote 
had  a  very  poor  opinion  of  these  when  he  carried  on  his 
auriferous  inspection  of  the  province  between  February  and 
May  of  1887.  Emery,  Asbestos,  Felspar  and  Kaolin  were  not 
abundant  in  any  part.  But  good  marble  and  grey  crys- 
talline limestone  were  noticed  by  him  in  certain  localities. 
The  latter  are  several  hundred  feet  thick  and  deserve  to 
be  prospected.  Fine  granite,  eminently  fitted  for  cutting 
and  polishing,  is  abundant  in  parts.  But  porphyry 
pleased  Mr.  Bruce  Foote  best.  He  thinks  that  the 
beautiful  porphyry  on  the  hills  east  of  the  Karigetta 
temple  overlooking  Seringapatam  would  take  a  very  high 
polish  and  for  decorative  purposes  of  high  class,  such  as 
vases,  panels  and  vases,  for  busts  and  tazzas,  &c.,  it  is 
unequalled  in  Southern  India.  If  well  polished  it  fully 
equals  many  of  the  high  prized  antique  porphyries.  But 
the  question  in  this  and  other  matters  is  the  forthcoming 
of  the  necessary  capital  to  work  the  dykes. 

The  O.  and  R.  State  Railway  Staff. — The  Gover- 
nor-General in  Council  is  pleased  to  make  the  follow- 
ing appointments  to  the  Oudh  and  Rohilkund  Rail- 
way, with  effect  from  the  1st  January,  1889 : — Major 
R.  A.  Sargeaunt,  it.E.,  Superior  Revenue  Establishment 
of  State  Railways,  class  1,  grade  I,  temporary  rank, 
to  be  Manager;  Mr.  F.  T.  G.  Walton,  c.i.E.,  Resident 
Engineer,  Oudh  and  Rohilkund  Railway,  to  be  Engi- 
neer-in-Chief ;  Mr.  G.  Winmill,  Superior  Revenue  Es- 
tablishment of  State  Railways,  class  II.,  to  be  Locomo- 
tive Superintendent ;  Mr.  S.  C.  E.  Hartwell,  Agent  and 
Traffic  Manager,  Oudh  and  Rohilkhand  Railway,  to  be 
Traffic  Superintendent ;  Mr.  J.  Lightfoot,  Manager,  North- 
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Western  Railway,  Sind  Section,  class  I.,  grade  2,  Superior 
Revenue  Establishment  of  State  Railways,  to  be  Auditor ; 
Mr.  E.  T.  Anthony,  Accountant,  1st  grade,  and  Honorary 
Assistant  Examiner  of  Accounts,  to  be  Store-keeper.  The 
Government  of  India  is  also  pleased  from  the  above  date 
to  make  the  following  additional  appointments  to  the 
Oudh  and  Rohilkund  Railway  from  the  officers  of  the 
Oudh  and  Rohilkund  Railway  Company  who  have  ac- 
cepted service  under  Government : — Engineering  Depart- 
ment—Mr. C.  L.  Sim,  Mr.  W.  Rogers,  Babu  Ram  Gopal- 
Traffic  Department— Mr.  A.  Muirhead.  Locomotive  De- 
partment— Mr.  C.  S.  Moore. 

A  Useless  Government    Department. — Is    it  not 
high    time,  more    than   high    time,    that   the    fudge,  the 
fretful   vaingloriousness,  the  utter  inutility  of  what   our 
Rulers   and  Governors  are   pleased  to  miscall    an  Agri- 
cultural  Department,  should  be   a    reproach   wiped  off 
from   the    tale    of  discomfiture    attaching  to  latter   day 
philanthropy   in   India  ?  Existence   of   the   Department 
involves  an  appreciable   mulct  on  the  incomes  of  Indian 
tax-payers.     It   is   of  no  slightest  use   to  them.     They 
know  better  than  any   European  bred   in   Devonshire  or 
the   Shetland  islands    possibly   could,   what  crops,   what 
rotations  of  crop   best  suit   the   exigencies    of   the  soil 
they  have  been  born  in,  and  wedded  to.     It  is  worse  than 
idle  to  try    for    supplementation,  supplantment,  of  their 
endeavours  by  means   of  dogmatic,  only  half  proved  and 
assured    rules.      The   Pioneer   of   the   24th  September, 
apropos  of  our   subject,    writes   with   reference   to  the 
Etcetera   Department: — "To  judge  by    the    candid  dis- 
closures  of  the    shortcomings    of    this    Department,   the 
Bengal   Government   must    be     tiring   of    its  bantling. 
The  Department  appears  to  have  no  duties,   other   than 
those    of   supervising  survey    and  settlement."      The 
italics  are   ours.     It    only   remains   to   ask   what  is  the 
departmental,  adequately   diplomatic    meaning   attached 
to  the  word  "  department  ? "  What  can  be  the  possible  use 
of  such  a  lusus  naturw  ? 

Death  of  Mr.   Wilson  Bell. — Since  our  last  we  have 
learned  further  particulars  relative  to   the   career   of  Mr. 
Wilson    Bell,  the  much  respected  acting  Agent  and  Chief 
Engineer  of  the  G.  I.  P.    Railway   Company,    which    oc- 
curred early  yesterday  morning  at  Khandalla.  The  deceas- 
ed  gentleman,    who    was    well    known    in    Bombay   and 
throughout  the  various  districts  traversed  by  the  Railway 
had,  since   his  arrival  in  this  country  in  the  year  1864, 
by  his  Engineering  knowledge  and  general    management 
of  his   department,   done   much    to  increase  the  revenue 
and   general    stability    of  the   Railway.       On  his   arrival 
Mr.  Bell  was  appointed  Assistant  Engineer,  and  in  that 
capacity  saw  much  of  the  earlier  extensions  of  the  Railway 
planned  and  carried  out.     He  remained  in    this    position 
for   some   time  and  was  afterwards  promoted  to  Resident 
Engineer   and    District  Engineer.     In    1874   he   became 
Chief  Engineer  of  the  Company,   which  position  he  held 
until  the  time  of  his  death.     In  1878,  during  the  absence 
on  leave  of  Mr.  G.  A.  Barnett,  the  Agent  of  the  Company, 
Mr.  Wilson  Bell  acted   as   Agent,  and   during   his   term 
of  office    shewed    great  aptitude    for  the  duties.     About 
the   month   of    May   1886,   the    deceased  proceeded   to 
England   on   six   months'   sick   leave,   and  owing  to  the 
nature    of  his   illness,  he  obtained  two  further  extensions 
of  a  like  period.     Returning  to  India    in    1887    after   his 
18   months'  absence,    Mr.  Bell  again  acted  for  the  Agent, 
and  continued  doing  so    up    to  the  time    of   his   demise  : 
He  was  only  48  years  of  age. 


How  thk  Money  Goes  ! — There  is  no  one  so  blind 
as  he  who  will  not  see.  The  facts  and  arguments 
we  placed  before  Sir  Charles  Elliot  on  the  subject 
of  subsidising  our  rival  were  so  cogent,  that  none 
but  a  man  with  hardened  prejudices  would  have  dis- 
regarded them.  Subsequent  events  have  proved  that 
our  surmises  were  quite  correct.  In  fact,  his  position 
was  so  untenable,  that  thinking  discretion  the  better  part 
of  valor  he  did  not  deign  to  send  us  a  reply.  And  as 
the  amount  of  the  subsidy  had  to  come,  not  from  his 
pocket,  but  from  those  of  poor  dumb  rate-payers,  it  did 
not  need  an  inelastic  conscience  to  will  it  away.  How 
far  our  predictions,  that  the  paper  he  so  generously 
supported  at  other  people's  expense,  was  being  carried 
on  at  a  dead  loss  ever  since  it  was  created,  have  been 
realised,  will  be  proved  from  the  evidence  of  a  dis- 
interested witness  who  had  no  object  in  distorting  facts, 
but  simply  gives  to  the  commercial  world  the  financial 
position  of  our  rival.  We  refer  to  the  Calcutta  com- 
mercial correspondent  of  the  Pioneer,  whose  letter  in  the 
issue  of  that  paper  of  November  13,  shows  the  true 
state  of  affairs  on  the  30th,  June  last — viz.,  that  Messrs. 
W.  Newman  and  Company,  Limited,  "  have  dropped  a 
very  considerable  sum  of  money  on  their  newspaper 
venture."  Let  us  add  that  the  total  loss  up  to  the  date 
mentioned  is  Rs.  30,000 !  Capital  also  gives  further 
particulars  on  this  head  in  its  issue  of  the  same  date. 
Thus  it  may  be  seen  how  public  money  goes  in  India  un- 
der an  irresponsible  Government,  and  when  our  native 
fellow-subjects  raise  their  voice  against  such  wilful  waste 
of  money  squeezed  out  of  the  bones  and  muscles  of 
ratepayers,  they  are  cried  down  as  Seditionists  ! ! 

Lady  Dufferin  Zenana  Hospital,  Calcutta. — The 
foundation-stone  of  this  building  was  laid  last  Wednesday 
afternoon   in   the  presence  of  a  large   and  representative 
gathering  of  European   and  native    ladies  and  gentlemen. 
The  proceedings  began  with  the  reading  of  the  Report  of 
the  Bengal  Branch  of  the  National  Association  for  Supply- 
ing Female  Medical  Aid  to  the  Women  of  India  by  Mr.  H. 
J.  S.  Cotton,  the  Honorary  Secretary.  His  Honor  the  Lieu- 
tenant-Governor then   addressed   Their  Excellencies  the 
Marquis  and  Marchione.ss  of  Dufferin,  and  alluded  in  ap- 
propriate terms  to  the  excellent  services  of  Mr.  Girling,  the 
Honorary  Assistant  Engineer,    in    arranging    for  the  cere- 
mony. Her  Excellency  the  Marchioness  ;[then  proceeded  to 
lay  the  stone  and  was  accompanied  down  into  the  trench 
by  Lady  Bayley.      The  Honourable  Mr.  Hutchins    asked 
Lady    Dufferin's  acceptance  of    the   gold  trowel    which 
had  been   maguanimously  presented   by  the  Sheriff  of 
Madras  (mark  !   not  by  a   Croesus  in  the  City  of  Palaces) 
Mr.  Girling  supervised  the  details.     After  Her  Excellency 
had  smoothed  the  cement  and  the    bottle  with  the    usual 
contents  had  been  deposited  in  the  hollow  the  upper  stone 
was  lowered   on  its    bed,  and  having  applied  the   square 
and  tapped   the  upper  stoiae  with  a  mallet    Her  Excel- 
lency declared  that  the  stone  was  truly  and  properly   laid. 
His    Excellency    the    Viceroy    then    spoke    a  few    well- 
chosen  words,    after  which    Raja  Peary    Mohun  Mukerjee 
and    Nawab     Abdul     Latif    Khan     Bahadur,     returned 
thanks  for  the  honor  that  was   felt  by   all  present    at  the 
interest    Their    Excellencies    took    in    the    Zenana   Hos- 
pital for  Calcutta.     The  stone   was  patent  stone  made  by 
Mr.  Garlick.  A  view  of  the  proposed  insti-tution,   as  seen 
from  the    new   Central    Road,    drawn    by    Mr.    Gwyther, 
was  on  view :   it    is    evidently  intended    that  the    whole 
design  will  bear  an  Oriental  character  and  form  no  unim- 
portant feature  on  that  future  thoroughfare. 
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Thk  India  Office  has  called  for  a  report  on  the  oil-wells  of 
Burma. 

CoLONKL  CoswAY-GoRDoy,  DirectoF-General  of  Railways,  arrived 
ill  town  by  the  mail  train  on  Tuesday  morning. 

TiiK  Officiating  Meteorological  Reporter  to  the  Government  of 
India,  Mr.  J.  Eliot,  has  left  Calcutta  on  tour. 

Is  Siam  the  march  of  improvement  has  reached  a  stage  admit- 
ting of  the  formation  of  a  Siamese  Insurance  Company. 

Dr.  K.  McLkod  has  been  appointed  President  of  the  Calcutta 
Health  Society,  vie«  Mr.  Justice  Cunningham,  retired. 

Paiiaso  in  the  Malay  Peninsula  continues  to  arouse  attention 
in  the  way  of  developing  its  extensive  natural  resources. 

Sir  Albert  Cappell  obt.iins  15  months'  extension  of  furlough 
and  then  retires  from  the  service,  as  we  announced  some  time   ago. 

Tramwavs  .  have  provetl  so  decided  a  success  at  Manila  that  the 
company  working  the  lines  has  decided  upon  inti-oduciug  steam 
motors. 

The  Photographic  Society  of  India's  Exhibition  will  take  place 
again  this  cold  weather  in  Calcutta.  It  will  be  open  to  India, 
Burma,  and  Ceylon. 

The  first  petroleum  well  in  the  Punjab  will  be  sunk  in  a  few 
days  by  the  Syndicate  to  whom  concessions  have  been  granted  at 
Fatehgarh,  near  Rawalpindi. 

Ji'TE  to  the  value  of  two  lakhs  of  rupees  was  destroyed  by  the 
late  fire  at  the  Gauges  Jute  Mill  in  Calcutta.  Another  fire  has 
since  been  reported  at  the  same  Mill. 

Plans  and  estimates  of  the  lon<;-needed  European  General 
Hospital,  Bombay,  are  being  prepared  by  Mr.  Adams,  Architectural 
Executive  Engineer  to  the  Government. 

Os  return  from  field  service  Captain  H.  F.  Chesney,  r.e.,  is 
transferred  from  the  Lahore  Division,  Military  Works,  to  the 
Barrackpore  Division,  Military  Works. 

On  being  relieved  by  Captain  Chesney,  Lieutenant-Colonel  G. 
DA.  Jackson,  General  List  Cavalry,  is  transferred  from  the 
Barrackpore  Division,  Military  Woiks,  to  the  2nd  Pishin  Division. 

Messrs.  Massay  &  Co.  have  obtained  the  contract  for  the 
through  overhauling  of  the  bracings  and  other  iron  frame  works 
of  the  Madras  Pier.  The  entire  planking  and  wood  work  has 
been  completed. 

The  Bengal  Government  has  purcha.sed  on  the  Continent  some 
of  the  most  improved  silk-worm  apparatus  for  use  in  con«ection 
with  the  silt-rearing  experiments  now  being  conducted  in 
Berhani(Mre  and  elsewhere. 

The  effort*  of  the  members  of  the  Branch  Indian  As,sociation, 
Rohnra,  in  connection  with  the  lighting  of  the  carriages  of  the 
E.  B.  S.  Railway  have  borne  fruit.  The  Railway  authorities  are 
now  gnjiplying  lights  in  the  carriages. 

Native  commissioned  officers  are  to  be  admitted  into  the  Native 
Military  Survey  Cla-ss  at  Roorkee  in  future,  but  the  number  per 
clasH  will  be  restricted  to  two,  and  they  will  join  as  pupils  under 
the  sane  conditions  as  other  native  soldiers. 

Colonel  Crowdy,  R  E  ,  Superintending  Engineer  of  Military 
Works  in  the  Meerut  Command,  has  been  placed  on'  special  duty 
here  to  deviwe  a  scheme  for  the  prevention  of  any  further  encroach- 
ments of  I>elhi  City  proper  towards  the  Fort. 

CoLO.VEL  Steel,  R.E ,  Joint  Secretary  in  the  Public  Works 
Department  to  the  Government  of  the  North-West  Provinces  and 
Oudh,  was  expected  at  Allahabad  on  Tuesday  last  from  England 
to  take  over  charge  from  the  officiating  incumbent,  Mr.  T.  H. 
Wickes,  who  returns  to  Calcutta. 

The  Commissioner  of  Sinil  strongly  aovocatss  the  construction 
of  a  small  local  line  from  Hyderaba<l  to  Midpur.  Mr.  Horace  Bell 
alsfj  a/lvocates  the  construction  of  this  small  line  on  the  broad 
^ng<-  as  a  valuable  fee<ler  to  the  North- Western  Railway  and  the 
Great  Western  now  being  surveyed. 

The  coo'U  traffic  cJf  the  Manihari-Kasba  section  of  the  Assam- 
Behar  .State  Railway  has  increaseil  by  leaps  and  bounds,  and  the 
eziating  rolling-stock  lias  been  found  to  be   quite  insufficient  to 


cope  with   it.     This  short  length   of  line  has,   in  the  course  of  a 
year-and-a-half,  paid  extraordinarily  well. 

Mr.  E.  J.  Keelan,  Executive  Engineer,  has  been  i)laced  in 
charge  of  the  Sitamari  extension  of  the  Tirhoot  State  Railway. 
The  preliminary  survey  will  be  taken  up  at  once.  Mr.  E.  J.  Mar- 
tin, Chief  Engineer,  Public  Works  Department,  Bengal,  visited 
Mozufferpore  to  devise  plans  for  starting  relief  works  in  connec- 
tion with  the  extension. 

BniLDiNO  appears  to  be  pushed  on  during  the  winter  season 
with  great  energy  in  Simla  ;  the  Roman  Catholic  Cathedral  has 
almost  arrived  "at  that  stage  when  its  roof  can  be  put  on  ;  the 
Town  Hall  has  its  warranted  waterproof  iron  roof  half  on  ;  and 
the  United  Service  Club  are  building  a  tea-room  on  a  site  which 
at  present  appears  more  suitable  for  the  vagaries  of  the  chamois 
than  for  any  solid  foundation. 

As  the  Jhansi-Manickpur  section  of  the  Indian  Midland  Rail- 
way is,  with  the  exception  of  the  Dassan  and  Ken  bridges, 
practically  complete,  the  Kirwi,  Banda  and  Mau  Divisions  have 
been  broken  u)),  and  the  whole  length  placed  under  Mr.  Glover, 
late  District  Engineer  of  the  Mau  Division,  with  head-quarters 
at  Banda.  Messrs.  Dallas  and  Benedict,  the  District  Engineers  of 
the  Kirwi  and  Banda  Divisions,  have  left  the  line  on  the  expiration 
of  their  agreements,  and  Messrs.  Edwards  and  Scott,  Assistant 
Engineers,  leave  during  the  present  month. 


Setters  \o  ikt  Clittor. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents."] 

"PRIVATE  AND  CONFIDENTIAL." 

Sir, — I  was  not  a  little  amused  at  the  flimsy  trick  attempted 
by  your  rival  in  his  last  issue,  to  throw  discredit  on  you  and  the 
Circular  issued  in  the  name  of  the  C.  E.  D.  Association.  The 
device  is  so  palpable — the  letter  and  the  foot-note  being  the  pro- 
duct of  the  same  disingenuous  brain — that  I  wonder  the  writer 
did  not  see  through  it  himself.  Amateur  journalism  is  ashamed 
to  hide  itself  under  a  bushel,  but  must  needs  proclaim  itself  from 
housetops  to  make  its  shortcomings  more  prominent.  This  silly 
attempt  to  stab  one's  reputation  in  the  dark  is  quite  in  keeping 
with  the  antecedents  of  that  paper.  Every  impartial  reader  of 
Indian  Engineering  will  have  ol)served  the  straightforward  and 
upright  way  in  which  you  conducted  yourself  in  the  correspon- 
dence anent  the  subsidy.  Relying  on  the  justice  of  your  cause  and 
having  the  courage  of  your  convictions,  you  gave  publicity  to  your 
entire  correspondence  with  the  Viceroy,  Public  Works  Minister,  &c,, 
instead  of  going  to  work  in  a  nook  and  corner  manner,  so  much 
to  be  deprecated  by  men  of  independent  feelings.  The  gross 
injustice  done  to  you  by  propping  up  a  tottering  venture,  is  a  bye- 
word  among  the  Profession,  but  you  need  not  despair.  Time  alone 
shall  prove  that  right  is  might.  Has  your  contemporary  exercised 
the  same  discretion  and  straightforwardness  which  he  preaches 
now  and  published  the  appeal  it  made  to  Government  for  help, 
which  you  properly  characterised  as  a  tissue  of  misrepresentations  ? 
As  your  contemporary  harps  on  the  word  '  English' — whether  he 
has  a  right  to  do  so  is  an  open  question — I  would,  with  your  leave, 
ask  whether  it  may  be  applied  to  him  or  to  you,  who  maintain 
an  independent  position  without  being  thwarted  by  fear  of  those 
in  authority,  in  addition  to  the  respect  and  regard  you  have  se- 
cured of  the  Profession  by  bold  and  open  action. 

"  Fair  play"  is  your  motto,  but  you  have  not  succeeded  in  getting 
it  at  the  hands  of  the  Government,  though  the  Profession  has  ral- 
lied round  you  right  gallantly.  You  asked  that  the  two  journals 
might  be  left  to  fight  their  own  battle  for  public  favor.  Even  this 
was  refused  to  you,  and  in  an  evil  hour  and  in  an  unseemly  man- 
ner, the  Supreme  Government  interfered  at  the  instance  of  wire- 
pullers. You  are  willing  to  leave  the  issue  in  the  hands  of  the 
Profession  which  both  journals  profess  to  serve,  and  by  their  verdict 
you  shall  stand  or  fall,  on  your  merits  or  demerits.  It  is  worse 
than  useless  mincing  matters  at  this  stage  when  your  contem- 
porary, like  a  drowning  man,  clutches  at  a  straw.  He  cannot 
afford  to  be  independent,  having  sold  his  birthright  for  a  mess 
of  pottage,  but  is  under  the  immediate  control  of  a  firm  of  shop- 
keepers, which  has,  according  to  our  childhood's  ideas,  to  be  cor- 
respondingly "  meek  and  mild"  and  a  supplicant  for  general  favor. 

Anti-Humbuo. 

[Our  Correspondent  makes  no  allusion  to  the  misleading  circulars  of 
the  firm,  one  of  which  was  sent  to  us  by  a  Superintending  Engineer  in 
the  P.  W.  D.  with  an  expression  of  opinion  condemn.atory  of  the  prin- 
ciples that  dictated  it.  That  opinion  was  echoed  far  and  wide.  As 
regards  the  mis-statements  made  in  the  firm's  appeal  to  Govarnment 
for  help,  we  have  only  to  observe  that  we  have  not  done  with  them 
yet ;  but  there  can  be  no  doubt  that  it  was  our  sympathy  with  the 
grievances  of  the  C.  E's.  of  the  P.  W.  D.,  openly  evinceil  by  us,  that, 
mainly  contributed  to  the  tx  parte  decision  of  Government  against 
us.— Ed.,  /.  E.} 
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PROMOTION  IN  THE  P.  W.  D. 

Sir,— The  recent  Circulars  253")  G.  of  1st  October  and  2591  G. 
of  6tli  October  indicate  at  least  on  appreciation  on  the  part  of  the 
Government  of  India,  that  the  promotions  in  the  P.  W.  D.  iiave 
not  always  been  raanageil  in  the  best  possible  manner  ;  and  credit 
must  be  given  for  an  attempt  to  make  the  best  of  a  very  difficult 
matter. 

AJerit  of  course  shouhl  be  the  sole  and  only  claim  to  promotion, 
but  then  the  difficulty  immediately  occurs  ;  what  is  merit  ? 

Scotlers  say  that  to  have  a  pretty  or  useful  wife,  or  to  be 
useful  yourself  in  any  way  out  of  your  profession,  especially  at 
Simla,  or  to  be  connected  there,  is  the  greatest  merit,  but  to  such 
base  iiisinuati(uis  I  pay  no  heed. 

It  was,  I  believe,  Lord  Palmer.ston  who  defined  the  best  man 
for  a  po.-it,  as  "  the  man  I  know  best,"  and  indeed  this  maxim  may 
be  logically  defended,  on  the  ground  that  the  nonnnator  may  be 
certain  that  his  nominee  will  do  credit  to  his  .selection,  whereas 
there  may  be  others  equally  capable,  but  of  whom  he  cannot  be  as 
certain,  because  he  does  not  know  ihem  so  well. 

It  may  also  be  said  that  a  really  able  man  must  have  the  faculty 
of  selecting  the  best  from  among  the  men  under  him. 

All  this  is  consistent  with  the  assumption  of  the  most  perfect 
impartiality,  but  now  the  personal  equation  must  be  taken  into 
consideration.  Excluding  some  men  whose  likes  and  dislikes  are 
80  pronounced  that  their  verdict  would  be  received  with  caution, 
how  few  even  among  the  most  judicially  minded  can  be  found' 
who  would  be  insensible  to  the  judicious  administration  of  the 
more  subtle  forms  of  what  we  may,  for  want  of  a  more  accurate 
•word,  call  flattery  ? 

Are  there  many  who  would  prefer  the  subordinate  who  steadily 
upholds  his  opinion  as  differing  from  his  chief,  while  honestly 
carrying  out  his  orders,  to  another  who  with  less  firmness  or 
more  of  this  world's  wisdom,  apparently  allows  himself  to  be 
convinced  by  the  chiefs  superior  wisdom,  though  in  fact  still  dis- 
approving of  the  measure  in  question  ? 

My  experience  of  the  ffenus  homo  species  Indian  official  leads 
me  to  the  belief  that  as  a  rule  their  motto  is  "  sic  volo  sic  jubeo," 
and  that  they  are  impatient  beyond  the  average  man  of  a  differ- 
ence of  opinion  in  their  subordinates  ;  a  frame  of  mind  much  to 
be  deprecited  in  a  scientific  department  like  the  P.  W    D. 

Luck  again  has  much  to  do  with  promotion,  merit  being  equal, 
under  any  rule  except  absolute  seniority.  For  example,  A  has  the 
good  fonune  out  of  all  the  alphabet  to" fall  into  a  place  where  he 
has  the  chance  of  shewing  what  he  can  do,  and  thereby  obtains  a 
name  and  promotion,  while  perhaps  there  were  other  six  of  the 
letters  equally  capable,  but  who  had  not  the  luck  to  get  the 
opportunity  of  distinguishing  themselves. 

Still,  as  no  human  affairs  can  be  perfect,  I  am  disposed  to 
welcome  the  principles  laid  down  as  the  best  that  can  be  adopted, 
and  I  hope  nevei  to  see  the  recurrence  of  such  imbecilities  as 
sending  locomotive  Engineers  to  survey  for  canals,  and  continuin.' 
to  promote  men  who  are  perfectly  useless,  nay  mischievous,  simply 
becau.se  they  continue  to  exist,  while  neglecting  others  of  undoubt- 
ed usefulness,  simply  because  it  is  not  the  rule  to  promote  them 
yet. 

I  would  even  suggest  the  advisability  of  a  further  application 
of  the  principle  of  merit  in  reducing  the  redundant  strength  of 
the  P.  W.  D.  by  getting  rid  of  bad  bargains  ;  only  if  this  be  at- 
tempted it  mus  be  honestly  carried  out  right  through,  remem- 
bering that  the  more  yeais  an  idle  or  incompetent  man'^has  drawn 
his  pay,  the  greater  the  injury  he  has  inflicted  upon  the  Depart- 
ment, and  the  more  urgent  the  need  to  get  rid  of  him. 

Stanley  E.vgineeu. 


DIVERSIONS  ROUND  CULVERTS. 
f  Sir,— The  following  "Rider"  on  Mr.  Campbell's  "Prop"  o-iven 
on  page  376  of  Indian   Engineering  of  10th  November  may    be 
useful. 

A  practical  point  which  is  not  considered  in  the  article  in 
question  i.s,  that  it  is  usually  desirable,  in  order  to  economise 
earthwork,  to  let  the  diversion  run  down  on  to  oi  iginal  irround- 
level  and  up  on  the  other  side  :  this  dip  to  have  a  certain  fimitiiifr 
gradient  on  both  sides  ° 

Let  1  in  x  be  this  gradient  and  let  h  be  the  height  of  the 
culvert :  then  if  the  main  line  is  level  we  get  a  very  simple 
formula  for  c  G  and  c  G  '. 

cG  =  cG'=/i.r-L (.3) 

the  value  of  L  being  the  same  as  found  by  Mr.  Campbell  in  (1). 

Now  suppose  the  main  line  has  a  falling  gradient  of  1  in  y  from 
G  to  G'  then  the  values  become 

'^    =^-''(^)-^ (4) 

'^^'^^KyfrJ-i' (•'^) 

Of  course  if  either  of  these  formuhc  works  out  to  a  negative 
value  it  means  that  the  length  of  diversion  due  to  the  limiting- 
curves  IS  greater  than  that  due  to  the  limiting  grades  and  c  G  and 
c  G'  can  be  neglected. 

W.  J.  W. 


INFORMATION  WANTED. 

Sir,— C!oidd  you  recommend  me  a  good  work  on  "  Petroleum" 
and  are  any  reports  extant  on  the  "  Petroleum  Finds"  in  Belu- 
chistan  ? 

Where  and  in  what  soil  is  it  to  be  found  ? 


District  Engineer,  Sirmoor  State. 


Nahan  ;  November  25,  1888. 


THE  C.  E'S.  OF  THE.  P.  W.  D.  AND  THE  U.  C.  S. 

Sir,— It  is  supposed  by  many  that  we,  as  a  body,  comprisin<i^ 
the  Civil  Engineers  in  the  Public  Works  Department,  have  joireS 
the  Uncoveuautetl  Service  in  their  movement  for  Sterling  Pensions. 
This  erroneous  idea  may  have  arisen  from  the  proceedings  of 
certain  members  of  our  service  in  Simla  and  elsewhere.  It  is 
calculated  to  do  serious  injury  to  our  prospects,  and  to  delay  our 
obtaining  what  we  consider  a  reasonable  condition  of  our  service, 
namely,  our  pensions  in  pounds,  a.s  the  only  body  of  Covenanted 
servants  of  the  Indian  Government  not  paid  in  sterling. 

It  cannot  be  too  soon  known  that  we  have  not  joined  the  LTn- 
covenanted  movement ;  a  few  weeks  later  will  shew  an  irresist- 
ible majority  in  the  Department,  down,  name  by  name  (as  soon 
as  returns  are  collected),  in  favor  of  pressing  our  claim  upon  Go- 
vernment, entirely  on  its  own  merits,  as  concerning  our  own  case. 

X. 


PUNKAH  PULLING  MACHINES. 

Sir,— The  long  looked-for  invention  of  a  contrivance,  which 
should  be  the  means  of  thoroughly  dispensing  with  coolie  labor 
in  pulling  our  Punkahs,  has  at  last  shewn  itself,  in  what  may  be 
relied  upon,  as  being  one  of  the  most  perfect  machines  of  its  kind 
ever  brought  before  the  notice  of  the  public.  The  attempts  that 
have  been  made  ere  this,  to  invent  a  machine  of  this  class  have 
been  almost  as  numerous  perhaps  as  those  which  jjreceded  the 
adoption  of  the  steam  engine  on  our  highways,  instead  of  the  old 
stage  coach  ;  and  the  obstacles  to  be  met  with  were  perhaps  as 
many,  the  minds  of  men  being  as  prejudiced  as  of  old. 

There  is  no  doubt  but  that  a  "Punkah  Machine"  presents  one 
of  the  most  difficidt  questions  to  deal  with,  which  has  baffled  some 
of  the  best  mechanics  ;  although  at  first  thought  it  would  appear 
as  the  easiest  thing  out.  Men  have  spent  their  lifetime  bent  oa 
solving  this  mysterious  problem,  some  have  given  it  up  as  a  hope- 
less uiidertaking,  a  few  fancied  they  were  partially  successful,  but 
the  points  to  be  studied  being  found  to  be  so  harassing,  that  nothing 
but  the  most  obstinate  perseverance  would  help  to  conquer,  have 
led  them  at  the  end  to  abandon  the  idea.  A  number  have  been  suc- 
cessful in  improvii}g  on  those  minor  points,  such  as  the  "  Pun- 
kah-wheel "  and  mode  of  suspending  punkahs,  &c  One  individual 
of-  late,  I  notice,  has  come  forward  with  what  he  claims  to  be  % 
"  Punkah  Pulling  Machine  ; '  which  no  doubt  it  is  as  much  as  tha 
ordinal y  punkah  pulley  that  has  to  be  undei  the  control  of  a 
lazy  coolie  all  the  same  :  besides  what  the  public  want  is  not  an 
ugly  construction  like  the  windlass  of  a  ship,  or  a  .series  of 
springs  or  weights  hung  about  the  walls  to  have  their  room  ap- 
pear like  a  clock-maker's  shop.  If  the  machine  is  to  be  anythinf 
at  all,  it  must  in  the  first  place  claim  to  do  the  work  for  which  it 
is  intended,  and  that  without  the  slightest  hitch  ;  then  again  it; 
should  be  as  compact  and  as  neat  and  attractive  in  appearance 
as  possible,  say  something  after  the  style  of  a  sewing  machine  ; 
and  finally  it  should  be  effectually  and  economically  worked,  and 
be  within  the  means  of  all.  The  gentleman  that  can  now  claim 
to  be  possessed  of  a  machine  of  this  kind,  and  which  is  the  most 
finished  little  apparatus  one  would  really  wish  to  see,  in  fact  a 
masterpiece  of  Engineering  skill,  is  Mr.  P.  Venters  of  the 
Government  Telegraph  Workshops  at  Alipore.  The  machinea 
can  be  seen  at  work  at  any  time  during  the  day  ;  eaf-h  of  them  pulls 
six  punkahs.  I  send  you  a  sketch  of  one  as  it  stands  ;  the 
size  is  about  12  inches  square  by  21  inches  high  ;  it  is  shewn 
covered  in,  in  a  mahogony  case,  and  rests  on  and  is  fixed  with  a 
brass  thumb  screw  to  an  ornamental  bracket.  Mr.  Venters 
secured  a  jiatent,  and  for  the  past  10  years,  he  has  been  known  to 
be  perfecting  his  machine,  and  should  be  congratulated  now  on 
the  success  of  his  labors,  and  if  any  one  is  to  receive  the  promised 
Government  reward  it  will  certainly  be  him.  I  will  hail  thii^ 
invention  as  the  greatest  boon  given  to  us  next  to  our  ice  supjily, 
both  of  which  serve  to  make  life  bearable  in  India  during  the  hot 
summer  months. 

I  will  now  tr^^  and  briefly  describe  what  are  the  main  points  of 
interest  that  enter  into  the  construction  and  working  of  this  little 
apparatus.  We  all  know  something  of  jnieumatic  pressure, 
what  a  great  agency  it  is,  and  can  form  an  idea  of  the  good 
results  to  be  expected  from  its  adoption,  and  to  any  one  tlmt  haa 
made  it  his  life  study,  as  in  this  case,  he  must  ultimately  create  no 
little  sensation,  when  he  gives  us  in  reality  a  test  of  its  pmvers. 
This  is  what  any  one  may  avail  himself  the  opjjortunity  of 
witnessing  and  judging  for  himself  if  he    can  spare    an    hour    to 
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Wrive  down  to  the  Government  Workshops  nt  AliporS.  It  will  be 
nn«U>rstoo.l  ns  eiplainetl  that  compr.-sstHl  air  is  the  agency  emplov- 
«h),  .11. il  I  may  assort  that  it  is  the  only  rfsouree  that  can  be  uti- 
lise^I  in  a  device  of  this  des<'riptiou.  The  machine  is  so  accurate- 
ly ailjusteii  that  it  will  suit  punkahs  of  any  length  of  vibration, 
and  can  be  converteil  in  the  space  of  a  few  minutes  from  the  full 
length  of  stroke  down  to  a  few  inches,  so  as  to  suit  punkalis  with 
short  suspend-rs  The  si)eed  of  the  forward  stroke  or  pull  of  the 
punkah  is  of  an  unlimited  extent,  dependent  on  the  pressure 
applieil ;  the  i-etuni  stroke  is  a  fre^  penduluni  motion  ;  the  differ- 
ence of  the  two  speeds  l>eing  attributable  to  the  construction  and 
position  of  the  valves,  combined  by  the  manner  in  which  the 
pressure  is  contn>lletl  The  valves  are  (lartly  self-acting,  being 
directeil  by  tiie  roil  and  springs.  Another  ureat  advantage  is  the 
nio.le  of  connecting  the  roi>esi  and  the  attachments  to,  and  arrange- 
ment of,  the  ovr-rhead  pulleys  ;  luit  abn-e  all,  and  the  greatest 
achievement,  is  the  simplicity  of  the  whole  construction,  which  is 
worthvof  no'e,  and  any  one'looking  at  the  machine  can  see  this  at 
a  glance.  I  trust  that  the  Punhth  PulUnij  Mitchine  will  soon 
receive  that  recognition  from  Government,  as  it  has  already  had 
from  some  of  the  best  Professionals,  which  it  truly  deserves,  and 
that  its  ingenious  inventor  will  be  amply  rewarded  for  his  labor, 
and  that  all  may  have  the  benefit  of  a  reliable  "  Tunkah  Puller." 

J.  N.  C. 

(The  above  is  from  a  reliable  correspondent,  and  the  sketch  referred 
to  bears  out  much  of  what  is  statcil  relative  to  the  invention — Ki)., 
7.  E.] 


THE  PRESENT  STATE  OF   THE   INDIAN  P.  AV.  D.   AND 
ITS  PAST  HISTORY. 

VI. 

Sir, — There  remains  one  measure  which  is  from  the  point  of 
view  of  Government  and  of  the  more  zealous  of  the  officers 
alike  aljsolulely  necessary  in  the  interests  of  economy. 

It  is  the  discharge  of  all  incompetent,  inefficient  and  nsple.s.s 
men,  a  few  of  whom  are  to  be  found  in  every  rank  of  the  service. 
Tliere  is  a  small  percentage,  perhaps  10  per  cent,  of  men  whom 
no  private  employer  wo\d<l  retain  in  his  service  for  a  day. 

These  men  should  be  disch  .rged  on  the  pension  they  have  earn- 
ed bv  the  amount  of  service  they  liave  put  in,  either  paid  as  an 
annuity  or  the  capital  value  in  a  lump  sum  together  with  one 
year's  pay  as  gratuity.  This  may  seem  too  liberal,  but  it  must  lie 
ivmemWred  that  it  has  always  been  iinderstood  that  Govern- 
ment Service  was  permanent  except  for  ])roved  misconduct. 
The  provisions  of  the  Pay,  Allowance,  and  Pension  Codes,  the 
Circulars  of  the  Government  and  action  of  Government 
itself  in  re8er\'ine  the  right  to  dismiss  for  misconduct  ail 
point  to  this,  and  if  men  are  compulsordy  retired  they  must 
be  atlequately  compensated.  This  is  the  only  measure  which  will 
really  involve  expenditure,  but  few  will  be  prepared  to  assert 
that  the  expenditure  would  be  misplaced. 

Tliere  are  further  certain  internal  reforms  which  are  neces- 
Miry  to  place  the  Department  on  a  sound  footing,  which  all 
depend  on  the  fair  carrying  out  of  the  principle  of  individual 
resfiongibility,  bnt  time  does  not  admit  of  my  following  these 
oat. 

I  will  merely  suggest  that  the  supen-ision  of  the  Examiner, 
who  has  no  Engineering  experience  whatever,  is  a  fiction.  He  can 
never  tell  whether  the  ex|>enditure  is  necessary  or  is  extravagant. 
He  only  knows  if  it  is  cast  in  the  regular  form  or  not.  I  could 
quote  instances  in  which  enormous  aggregate  rates  have  been 
paid  without  question,  solely  because  the  items  were  "  in  order." 
For  large  projects  the  Consulting  Engineer  to  the  Government 
of  India  must  be  the  judge  whether  the  projiosed  expenditure  is 
reasonable  or  not,  and  a  step  in  the  right  direction  is  seen  in  Colo- 
nel Gordon's  proimsed  compendium.  In  detail  the  Superintending 
Engineer  must  be  the  final  judge  to  the  Executive  Officers.  Were 
it  known  that  an  officers  future  career  would  be  diredly  in- 
fluencetl  by  the  quality  and  cost  of  his  work,  we  shouFd  hear  less 
of  extravagant  estimates  and  excesses  over  crants,  and  within  the 
limits  of  the  cash  expenditure  complete  liberty  mi"ht  be  allowed 
to  Su|)erinteniling  Engineers,  of  allotment  between  different  heads 
of  the  sums  at  their  disposal.  That  some  such  scheme  as  I  have 
rlrafted  will  be  found  necessary  in  the  immediate  future,  there  can 
be  no  doubt.  What  I  have  roughly  outlined  by  no  means  pro- 
vides for  all  the  cases  of  injustice  in  the  Department.  It  does 
not  for  instaiicc  touch  the  men  who  have  suffered  by  super- 
«e-aion,  de|)reciated  furlough,  pay  and  pension  in  the  past.  It 
does  not  compensate  the  unfortunate  Cooper's  Hill  men  in 
tl,  '  '  '•  1  years  who,  though  they  entered  the  service  after  a 
In  ive  eclucation  than  the  R.  E's   and  under   promises  of 

<•'(  .•  ■■■•lage  nearly   .*5  years  less   in  each   step  of   promotion. 

But  we  are  convinced  that  some  such  re-organization  would  be 
haile<l  as  a  deliverance  from  present  ho|K-le.S8ne8s  and  the  apathy 
■whi':h  inevitably  springs  from  it. 

Reorganization,  whatever  form  it  takes,  will,  I  am  convinced, 
Kiu\y  be  brought  about  by  steady  pressure  from  within. 


The  case  of  the  Civil  Engineers  is  so  peculiarly  their  own  and 
depends  so  much  on  the  intricate  details  I  have  set  down  that 
I  fail  to  see  how  the  general  Uncovenanted  agitation  can  be 
expected  to  meet  their  case,  even  supjiosing  it  to  be  successful  in 
its  declared  object,  and  that  a  Parliamentary  enquiry  is  gi  anted. 
In  such  a  case  the  remedy  is  far  distant  while  the  need  is 
urgent.  It  seems  to  me  much  more  hopeful  to  take  advantage  of 
the  known  and  expressetl  goodwill  of  Government  and  the  recent 
principles  laid  down  by  the  Public  Service  Commission  than  to 
agitate  with  a  heterogeneous  body  of  very  various  deserts.  I 
am  sure  that  Goveniinent  would  gladly  meet  the  just  demands  of 
the  Civil  Engineers  of  the  Public  Works  Department.  If  I 
have  seemed  in  the  course  of  these  letters  to  attack  the  Royal 
Engineer  heads  of  that  depai  tuiont,  I  have  l>een  misunderstood. 
The  Royal  Engineers  have  done  great  work  for  India.  They  are 
a  select  and  picked  body  of  gentlemen  of  high  professional  attain- 
ments and  deservedly  stand  high  in  general  esteem.  In  speaking 
of  the  selection  of  men  of  their  own  corps  to  fill  all  the 
prizes  of  the  Department,  I  have  been  most  careful  not  to  attri- 
bute any  intentional  wrong  doing  to  any  officers  of  the  coijis  of 
Royal  Engineers.  To  deny  that  the  officers  of  this  corps  who  have 
so  loUiT  ruled  the  Public  Works  Department  have  been  most 
biassed  in  their  action,  and  have  in  practice  grievously  failed  to 
utilise  to  the  advantage  of  the  public  service  the  power  that  has 
been  confided  to  them,  would  be  simply  to  fiy  in  the  face  of  well 
known  and  well  proved  facts.  But  I  am  perfectly  willing  to  admit 
thiit  this  bias  has  been  unconscious.  If  the  Royal  Engineer  heads  of 
the  Public  Works  Department  have  obtained  for  the  officers  of 
their  own  corps  numerous  advantages,  and  have  systematically 
exerci.sed  their  power  to  the  prejudice  of  men  more  than  ecpially 
qualified,  it  is  scarcely  to  be  wondered  at,  and  can  be  put  down  to 
a  not  unnatural  and  perlia])S  inevitable  partiality  of  judgment.  It 
is  a  well  known  axiom  that  the  moral  standard  of  men  is  lower  in 
their  public  than  in  their  private  action,  and  it  would  be  little 
.short  of  siiperliumau,  and  is  against  all  experience,  to  expect  from 
Military  Officers,  united  by  a  strong  feeling  of  esprit  de  corps,  by 
etiquette  and  tradition,  by  old  companionship  anil  a.ssociations, 
unbending  impartiality  and  rectitude  of  judgment  in  matters 
where  their  own  interests  perpetually  clash  with  those  of  men 
with  whom  they  have  nothing  in  common. 

The  offices  of  pleader  and  judge  cannot  be  combined,  and  yet  as 
the  Civil  Engineei-s  are  absolutely  unrepiesented  with  the  Govern- 
ment of  India,  their  case  can  only  be  heard  through  Royal  Kngin- 
eer  heads  of  department  who  in  the  nature  of  things  cannot  feel 
how  the  shoe  innohes. 

The  Public  Works  Minister  has  now  a  great  opportunity  of  Ret- 
ting the  department  under  his  control  on  a  sound  basis.  He 
will  find  much  that  I  have  said  based  on  the  minute  of  Sir  Andrew 
Clarke,  R  E.,  in  1877.  He  may  earn  the  gratitude  of  men  who 
now  see  nothiiiL'  before  them  but  a  bliiihted  career,  poverty  just 
short  of  destitution  in  old  age,  and  who  are  at  present  moved  by 
the  bitterest  feelings  against  Government  which  has,  as  they  think, 
betrayed  them,  and  are  only  restrained  by  their  own  feelings  of 
pride  and  honour  from  dereliction  of  their  duty  ?Ie  may  lestore 
contentment  and  good  heart  to  the  Department  and  it  should  be 
remembered  that  contentment  and  efficiency  go  hand  in  hand. 

Veritas. 


THE  CLAIMS  OF  C.  E'S.  IN  THE  P.  W.  D. 

Sir, — A  great  deal  has  been  written  from  time  to  time  about  the 
grievances  of  Engineers  in  the  P.  W.  Department,  but  so  diverse 
are  opinions  as  to  the  nature  of  the  grievances  that  even  amongst 
men  of  the  Department  there  is  some  doubt  as  to  what  are  the 
main  points  on  wliich  we  should  agitate  with  a  view  to  obtaining 
redress.  The  following  are  some  of  the  demands  I  have  hearcl 
raised  by  different  individuals,  and  I  have  no  doubt  there  are 
several  more  yet  to  be  brought  forward  : — 

(i.)    Sterling  pensions  or  pensions  at  a  fixed  i-ate  of  exchange. 

(ii.)    Equality  of  emoluments  with  R.  E's. 

(iii.)  Leave  and  Pension  Rules  to  be  the  same  for  all  European 
C.  E's. 

It  may  be  stated  generally  that  (i.)  is  sought  for  by  the  more 
senior  members  of  the  Department  ;  (ii.)  by  Cooper's  Hill  men  and 
(iii.)  by  Roorkee  and  other  raeti  whose  names  are  not  included  in 
Schedule  B  of  the  Civil  Leave  Code.  It  is  to  be  understood  that 
these  are  the  main  points  on  which  each  class  considers  that 
redress  should  be  given  ;  thus,  while  the  senior  men  do  not 
object  to  "equality"  they  would  not  a^ree  to  its  bcinrr  brought 
forward  if  the  pension  question  were  adversely  affected  thereby. 
Cooper's  Dill  men  desire  the  pension  question  to  be  mooteil,  but 
they  hold  that  it  would  follow  on  tin."  granting  of  "equality,"  and 
the  remainder  of  the  De|)artment  seek  for  equality  with  their  Pro- 
fessional brethren.  It  would  be  difficult  to  reconcile  so  many 
different  views  and  interests,  but  I  will  endeavour  to  point  out 
what,  in  my  opinion,  is  the  wi.sest  course  for  ns  to  adopt,  in  order 
that  we  may  attain  at  least  some  of  our  ends. 

Firstly   at   regards  Pensiong, — I  believe  every  member  of  the 
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l>epavtraent  will  agree  that  pensions  in  sterling  or  at  a  fixed  rate 
of  exchange  aie  a  ''sine  qua  non."  Until  this  is  granted,  men  will 
refrain  from  retiring,  and  promotion  will  be  blocked.  The 
question  then  is,  what,  should  be  the  scale  of  pensions?  There 
seems  to  l)e  a  consensus  of  opinions  that  we  are  justified  in  ask- 
ing for  the  same  pensions  as  the  Staff  Corps  and  Indian  Medical 
Service,  and  I  have  heanl  of  no  strong  arguments  brought  against 
this  proposal.  The  average  pay  and  prospects  of  C.  E's.  have 
fallen  so  low  that  Government  might  well  grant  them  retiring 
allowances  on  which  they  would  be  enabled  to  Kve  at  home,  and 
until  these  are  granted  there  will  be  just  grounds  for  discontent. 
[  am  positive  that  nothing  but  united  action  and  constant  pres- 
sure exercised  at  home  will  secure  us  this  object,  and  even  then 
it  is  doubtful  if  we  are  strong  enough  to  compel  the  India  Office 
to  take  action.  We  have,  however,  a  precedent  on  which  we  may 
found  some  hope.  The  concession  of  the  20-year  Pension  Rules 
was  due  to  continuous  pressure  brought  upon  the  Secretary  of 
State,  and  if  we  renew  that  pressure  and  utilize  all  the  influence 
we  possess,  or  cnn  obtain,  we  may  yet  succeed  in  obtaining  sterling 
pensions  on  a  reasonable  scale. 

Secomib/  as  regards  Equrility  of  Emoluments. — In  the  Secretary 
of  State's"  memorable  Despatch  No.  18  P.  W.  dated  22nd  March 
1883,  ho  desired  "  that  in  future  the  salaries  of  the  R.  E.  officei-s 
Hdmitted  to  the  Department  shall  not  be  supplemented  by 
Military  ])ay  proper-,  but  shall  only  consist  of  the  salary  of 
the  grade  or  office  in  which  they  may  be  serving."  At  the 
.same  time  he  desired  that  no  grounds  should  be  allowed  to  exist 
for  the  apprehensions  expressed  by  C.  R's  regarding  selections  for 
appointments  "  in  the  Secretariats  or  in  the  Department  of  Rail- 
way Control  "  The  Government  of  India  have  found  it  possible 
to  evade  compliance  with  these  oi'ders,  and  although  I  would  not 
press  the  question  of  Military  pay,  nnless  we  could  ensure  our 
pay  being  raised  to  th-it  of  the  R  E's.,  we  have  certainly  grounds 
for  complaint  that  in  the  matter  of  appointments  the  Secretary 
of  State's  wishes  have  been  overlooked.  So  long  as  the  advisers 
of  Government  are  R.  E.  officers  so  long  will  the  best  appoint- 
ments be  reserved  for  that  distinguished  Corps,  and  the  present 
tendency  seems  to  be  to  place  the  whole  State  Railway  Control 
ill  the  hands  of  R  E's.  There  are  therefore  good  grounds  for 
i-aising  this  question,  but  I  think  it  should  not  be  put  forward  as 
our  main  grevance,  but  rather  be  niade  secondary  to  the  vital 
question  of  pensions. 

With  respect  to  (iii.)  the  demands  of  Roorkee  and  other  Engi- 
neers to  be  placed  on  tlie  same  footing  as  C.  H.  Engineers  cannot 
logically  be  r  ef used  by  the  Department  if  equality  is  sought  for. 
Tlie  difficulty  seems  to  me  this.  The  grounds  on  which  we  demand 
better  leave  and  pension  rules  than  the  Uncovenanted  Service  are 
that  we  are  a  body  of  scientific  professional  men,  trained  at  home 
at  our  own  expense,  while  the  Uncovenanted  Service  is  recruited 
usually  from  a  class  of  men  who  have  not  devoted  time  or  money 
to  trainimr  foi  a  particular  profession.  Roorkee  men  are  practi- 
cally trained  at  the  expense  of  the  State,  and  though  many  of 
them  have  just  grounds  for  asking  to  be  enabled  to  retire  to 
Europe,  they  are  so  mixed  up  with  the  body  of  the  Uncovenanted 
Service  that  it  is  difficult  to  consider  their  claims  separately  from 
these  of  the  European  section  of  that  service.  I  look  forward  to 
the  day  when  all  "  non-iloraiciled"  European  Servants  of  Govern- 
ment will  be  g  anted  sufficient  pensions  in  sterling,  but  financial 
exigencies  may  flefer  that  day  to  the  dim  distant  future  ;  mean- 
while it  behoves  tho.se  who  have  been  recognized  by  Government 
(by  the  grant  of  more  favorable  Pension  Rules)  as  posse.ssing 
superior  claims  to  consideration  to  agitate  for  suitable  pensions  in 
sterling. 

Having  thus  reviewed  the  principal  demands  of  the  Department, 
it  only  remains  to  add  that  there  is,  in  my  opinion,  but  one 
main  question  on  which  the  Department  is  unanimous,  and  for 
which  we  should  "  go  solid,"  to  wit,  sterling  pensions.  The  first 
necessity  in  all  agitations  is  to  establish  unanimity  and  then 
provide  funds,  and  I  am  sure  that  when  the  Department  realizes 
the  importance  of  the  movement  now  on  foot  every  man  will 
support  it  and  abide  by  the  decision  of  the  majority. 

Pro  Bono  Publico. 


THE  INDIAN  BARRACK  DEPARTMENT. 

Sir, — In  concluding  my  suggestions  on  the  early  amalgamation 
of  the  Military  and  Provincial  Branches,  I  quite  omitted  to  sug- 
gest the  abolition  of  the  pre.sent  Barrack  Department,  not  indeed 
80  much  on  the  score  of  its  expensiveness,  but  on  that  of  its  utter 
usele.ssness.  The  most  favorable  report  I  ever  saw  of  its  work  was 
that  it  relieved  Executive  Engineers  from  the  trouble  of  the 
cliarge  of  Barrack  furniture,  and  this  is  quite  as  much  as  can  be 
said  of  it  at  the  present  day. 

The  Indian  Barrack  Department  was  founded  and  originated  by 
the  late  Lord  Strathnairne,  then  Sir  Hugh  Rose,  and  Commander- 
in-Chief  in  India,  as  he  intended,  on  the  English  model.  That  is. 
Barrack  Masters  were  to  be  officers  on  half  pay,  on  the  then  In- 
valid Establishment,  men  who  were  rendered  (by  wounds  re- 


ceived in  action   or   sickness  contracted   on   service)   incapable  of 
further  aciive  service,  and  Barrack  Serjeants   were  to   have  been 
Non-Comniissioued  (Officers  who  had  served   21  years,  or  rendered  . 
incapable  of  further  active  service  by  wounds  or  sickness  contract- 
ed on  service,  precisely  as  the  Barrack  Masters. 

Instead  of  these  humane  and  benevolent  intentions  being  com- 
plied with,  what  is  the  state  of  the  Barrack  Department,  and 
liow  has  it  been  recruited  ever  since  I  By  the  admission  of 
soldiers  of  a  few  years'  service  (generally  private  soldiers)  who 
by  sheer  seniority  in  time  become  warrant  officers  and,  as  a 
matter  of  conrse,  Barrack  Masters.  Thus  a  class  of  Warrant  Officers 
has  sprung  up  for  whom  the  Warrant  rank  was  never  in- 
tended at  all.  Of  course,  there  is  no  blame  whatever  attributable 
to  the  men  themselves  for  this  state  of  things  ;  they  have  only 
availed  themselves  of  the  advantages  held  out  to  them  by  the 
system. 

The  remedy  for  this  is  abolition  pui-e  and  simple;  let  the  seniors 
have  their  pensions  and  all  Serjeants  of  less  than  five  years'  service 
in  the  Department  be  i-etm  ned  to  their  Batteries  and  Corps. 
These  might  all  be  registered  for  the  Commissariat  Department 
and  receive  appointments  therein  as  vacancies  occur,  or  they  might 
be  attached  as  supernumeraries  at  once  to  the  Commissariat  and 
Transport  Departments.  All  the  remainder  of  the  Barrack  Ser- 
jeants to  be  pensioned  as  soon  as  they  complete  21  years'  actual 
service.  No  more  Warrants  to  be  conferred  on  Barrack  Serjeants, 
but  the  present  number  of  Warrants  conferred  on  Barrack  Sei  jeants 
to  be  given  to  the  Serjeants  on  the  P.  W.  D.  list,  and  thus  remove 
to  some  extent  one  of  the  hardships  entailed  by  paucity  of  War- 
rants long  endured  by  probably  the  hardest  worked  body  of  men 
in  India,  who  have,  from  the  nature  of  their  arduous  duties,  to 
stand  as  best  they  can  all  viscissitudes  of  weather,  from  the  snows 
of  the  Kwaja  Amran  to  the  heat  of  Mandalay  and  the  malarious 
jungles  of  Burma. 

To  replace  the  present  Barrack  Department  would  be 
an  easy  task  for  Executive  Engineers  of  Cantonments.  The 
senior  Warrant  Officer  of  the  P.  W.  D.  in  each  Cantonment 
to  be  the  Barrack  Master  of  that  Cantonment  on  his 
own  depai'tmental  pay  and  allowances,  assisted  by  junior 
Military  Overseers  of  the  P.  W.  D.,  who  would  thus  acquire 
a  knowledge  of  office  work,  a  training  wliich  these  men 
have  no  opportunity  of  acquiring  at  present.  Indeed,  all  the 
senior  Warrant  Officers  of  the  P.  W.  D.  should  be  employed  as 
Ban'ack  Masters,  the  charge  of  small  out-stations  being  held  by 
the  P.  W.  D.  subordinate  there  stationed.  These  charges  might 
be  easily  added  to  the  departmental  duties  at  present  performed 
by  the  'Warrant  and  N  -C.  Officers  of  the  P.  W.  D. 

Thus  thorough  eft'eciency  would  be  secured  at  no  additional 
expense  whntever  to  the  State.  This  much  needed  reform  should 
take  effect  from  the  1st  April  next,  simultaneous  with  the 
amalgamation  of  the  Military  and  Provincial  works. 

E.  B. 


"  INFORMATION  WANTED  "—SUPPLIED. 

Sir.— In  reply  to  query  No.  3  of  your  correspondent  "  M.  S.  E.," 
published  in  No.  21,  Ijjdian  Eng'ineerino,  of  the  24ih  ultimo 
page  408,  I  beg  to  supply  the  extracts  required. 

E.  B. 

Extracts  from  the  Calcutta  Gazette,  Part  1  7?.,  2'age79  dated  the 

IGth  March  1887. 

Local  Self-Government. 

Part  IX. 

Qualifications  of  Candidates  for  employment  as  District  Engineers 
Overseers  and  Accountants.  ' 

1.  Any  person  serving  as  a  District  Engineer  under  tiie  Cess 
Act  of  1880  at  the  time  of  the  Local  Self-Govermnent  Act  comin<>- 
into  force,  shall  be  deemed  to  be  qualified  for  appointment  as 
District  Engineer  of  the  same  District. 

2.  A  candidate  for  employment  as  District  Engineer  must  be 
qualified  in  one  of  the  manners  following,  i.e.,  he  must : 

(a)  Be  at  the  time  of  seeking  the  employment  or  have  previously 
been  a  member  of  the  P.  W.  D.  of  the  (fovernment  of  Bengal,  and 
hold  a  certificate  from  the  Chief  Engineer  that  his  services  have 
been  such  as  to  qualify  liim  for   employment  as  District  Eucineer  or 

(h)  Hold  the  degree  of  Bachelor  of  Engineering,  or  be  a  Licen- 
tiate of  Engineering  of  the  Calcutta  University  and  have  been 
employed  on  Engineeruig  Works  for  not  less  than  five  years,  exclusive 
of  any  time  spent  on  apprenticeship,  and  hold  sati.sfactory  certificates 
of  good  conduct  and  efficiency  during  such  employment,  or 

(c)  Have  practised  the  profession  of  a  Civil  Engineer  in  India 
for  not  less  than  five  years,  and  hold  a  certificate  from  the  Chief 
Engineer  of  the  P.  W.  D.,  of  the  Govcenment  of  Bengal,  that 
his  experience,  professional  attainments  and  knowledge  of  the- 
native  language  are  such  as  to  qualify  him  for  employment 
as  a  District  Engineer, 
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..  7,2.50  ft. 
..  1,500  „ 


Summit  above  M.  S.  L. 

Length 

Grade — Uniform  the  whole  length 

=  35  feet  per  100  or  1  in  2|. 
Gauge— 5'  6'. 
Maximvim  load — 30  tons. 
Engine— 250  H.-P. 
Rope  steel  wire — 4i"  circumference 

tested  to  78  tons. 
Time  of  construction — Six  months  only. 

W.  J.  Weightman, 

Executive  Engineer. 

K.B. — All  machinerj',  appliances,    &c.,   &c.,   made  in 
N.-W.  R.  Loco.  Shops  at  Lahore. 
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BICYCLE  RUNNING. 

By  a.  Ewbank. 

VIII. 

OCR  five  equations  are  here  for  convenience  reproduced. 
Cos«=Cos;8Cos  0  (1) 

Tan/3 
**°'"^Si,r0  (2) 

Cos  X=Cos  |8  Cos  0-Sin  ^  Sin  0  Sin  0  (3) 

Cos  <}> 
Cos  e  Sin  9!.  + Sin  0  Cot  fi  (4) 

rSinX — rSin0=c   Sin  0|  Sin  a +^  —  Sin  a  >        ,-■. 

We  will  now  retain  /3  and  /3'-  and  <j>  and  (j>'-  and  examine 
the  form  which  the  last  equation  gives  for  ^.  In  re- 
taining <}>•  we  do  not  assume  ^  a  small  quantity,  although 

■we  have  reason  to  know  that  ^  is  small  when  ^  is  small. 

Cos-  X  =  Cos=  (8  Cos- 0  + Sin-  /3  Sin-  0  Sin^  <},. 
By  (3) 

—\  Sin  2  /5  Sin  2  0  Sin  (j>. 
=Co&'-  ,8  Cos"  0-^-  Sin  2  ^  Sin  2  0  Sin  0. 
if  we  neglect  smaller  quantities  than  ^'-  or  (j>- 

=  Cos=  0    (1 — a    )    — /3^,  Sin2  0  approximately. 

=Co8^  0  (l— /8- 1— j8  4)  Sin  2  0  approximately. 

.-.  Sin"  X  =  Sin''  0-1-/32  Cos-0  -I-/3  d.  Sin  2  0. 

We  are  here  retaining  /3  ^  beside  /3-,  because  we  are 
only  assuming  that  ^  is  small,  and  not  that  it  is  small 
compared  with  fi. 


j8-   than    with   j8.     Thei'cfore   neglecting   higher  j^owers 

than  ;8-,  we  have 

R-  Cos^  0      c  Sin  0      „ 

"^ — (h  Cos  a 


2  Sin  0 


or 


^=;8=  Cot-  0^ 


cCos  a 

The  writer  not  having  any   bicycle  by  him,  applied    to 

the  Manager  of  the  Great  Eastern  Hotel  who  kindly  sent 

him  measurements  of  a  bicycle.     They  were   as   follows : 

distance  between  centres  37f  inches,  diameters  54  and  18. 

27  —  9 
These  give  Sin  a=   .,^3 

Thus  a  is  a  little  less  than  30°. 

r  27  27 

Then    ^    A,,,    =-.,^.^  <-,..     <- 


or  < 


2  c  Cos  a' 
108 


75-5  Cos  a 
38/3 


151    v/3°^*^  151 


75-5  Cos  30° 
<  -413. 


Thus  approxim.ately  <j>  =  ^'^  Cot-  0  ('413)  for  that  par- 
ticular bicycle.  Thus  we  exaggerate  the  value  of  ^  if  we 
write 


r- 


i8'^ 


Cot»  0 


for  that  bicycle  when  ^  is  small. 

If  0  =  90°  9f>  =  0,  as  should  bo  the  case,  because  then  a 
jQ-rotation  does  not  lower  the  front  wheel.  For  values 
of  0  not  less  than  G0°,  wo  have  Cot-   0  not  greater  than 


g.  Thus  for  such  values  of  0  we  may  say  0  < 


/3= 


for 


the  above  given  bicycle. 

For  a  bicycle  with  its  two  wheels  equal,  our  value  of 
({,  will  be  different.  We  should  then  have  a  =  0  and(?=  2r 
approximately.     Strictly  f>  2t. 


Thus, 


2  c  Cos  a 


<i 


SinX  =  Sin0|H 
=Sin0  fn- 


/     ,  /3-  Cos"  0-1-/3  ./.Sin  2  0V 


Sin^  0 
^^Cos=  0-f  |8  <j>  Sin  2  0] 


nearlv. 


2  Sin"  0 

All  "ur  results  are  of  course  approximate. 

«•    ^     a-    a    j8'  Cob"    0-}-^  0  Sin  2  0 

..  SinX— Sm0=^- a  <^-    a- 

2  bm  0 

Also  as  0  is  small 

Sin  u-'r<i> — Sin  a  =  Sin  "a  Cos^-j-Cosa  Sin  0  — Sin  a 
=  Sin  all -^-i -I- Cos  a  0-Sin  a 

_  rf.-.Sina 

=  t}>  Cos  a—- — 2 — 

Therefore  our  equation  (5)  gives 
fl'Cos--  0-|-/3f/,Sin  2  0  _c  Sin  0  f                 0^  gin  ^-v 
2"Shr0 ;r  1^ Cos  « - -1--^ 1  (6) 

This  equation  shews  that  0  is  comparable  rather   with 


For  this  equal- wheel  bicycle  and  values  of  0  greater  than 
60°  we  have  0  <^ 

Thus  wc  may  infer  that  for  any   bicycle  we   ni.13-   put 

<j)  as  equal  to  or  less  than  ~-  when  0  <60° 

And  as  our  results  have  all  been  approximate,  and  it  is 
desirable  to  overstate  the  value  of  0  rather  than  imder- 
state  it,  we  will  exaggerate  the  value  of  <j>  and  write 

*=« 

for  values  of  0  not  less  than  G0°. 

For  values  of  0  not  less  than  45°  wchavc  for  the  racing 
bicycle  given  above 

,<% 

and  for  the  equal-wheel  bicycle 

We  are  therefore  exaggerating  the  value  of  <•/<  when  we. 
write 

for  all  values  of  0  greater  than  45°  and  for   any   ordinary 
bicycle.     We  may  now  consider  what  we  shall  get  for  the 
value  of  P  U  the  final  track  deflection  if  we  keep  /3  and 
j8^  and  also  0but  neglect  0-. 
We  may  Avrite  (4)  as  follows 

tan  /3  Cos  (■/> 


tan  P  U  = 
This  reduces  to 


Sin  0-f  tan  /3  Cos  0  Sin  0 


^  ....     tan  ^  Cos  0        ^  r.      J 

tan  P  U  = Z.     n — -   =  tan  a  Cos  0 

Sm  0  ^ 


Now  Cos  0  = 


2   +24    -^^- 


and  as  we  only  retain  the  first  power  of  0  we   again  hav* 
tan  /3 


tanPU  = 


Sin0 


even  although  we  work  up  to  and  inclusive  of  fi- 
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1^- 
4 

,^«*« 


/^ 


A!^j' 


I  i;c      "SiAr;     ('.  f -.s,  ly,  L,;-i:i  ti:'.,'cir,  CalcuUa. 


December  8,  '88.] 


INDIAN  ENGINEERING. 


453 


Thus  we  again  see  that  the  sensibility  of  the  bicycle 
in  regard  to  the  front  wheel  varying  its  track  in 
obedience  to  a  given  yS-rotation  is  greater  when  the  bicycle 
is  on  a  decided  slope  than  when  it  is  upright. 

If  a  bicyclist  is  unwilling  to  take  this  statement  upon 
trust —  an  unwillingness  entirely  proper — or  unwilling  to 
take  this  statement  after  he  has  followed  the  reasoning 
or  been  assured  by  some  competent  friend  that  the 
reasoning  is  sound — which  is  not  proper  but  perhaps  with 
average  human  nature  is  excusable — or  if  he  says  that 
"  it  may  be  true  in  theory,  but  is  not  true  in  practice  " — 
a  remark  that  is  entirely  idiotic — he  should  proceed  to 
test  the  truth  for  himself 

In  so  testing  the  statement  he  must  take  sufficient 
account  of  certain  facts  or  difficulties  which  we  shall 
presently  bring  to  his  notice.  But  before  doing  so  we 
shall  imagine  a  species  of  verification  which  is  free  from 
such  difficulties. 

Let  a  bicycle  be  placed  upright  in  any  plane — say  the 
meridian  and  looking  North.  Let  the  bicycle  be  then 
laid  over  at  a  slope  6  to  the  horizon  where  Q  is  decided- 
ly different  from  90°.  The  track  thus  remains  due 
north.  Suppose  0=60°.  Let  the  bicycle  have  its  hind 
wheel  fixed  in  any  suitable  way,  and  the  backbone  so 
supported  that  it  can  move  about  the  hind  wheel  axle 
so  as  to  lift  itself  a  little  but  so  that  it  cannot  move  in 
any  other  way.  This  is  not  difficult.  Let  the  ground 
under  the  front  wheel  be  made  yielding,  or  let  us  place  a 
tub  in  the  groimd  and  fill  it  with  water  or  liquid  mud, 
or  any  other  plastic  substance  S.  The  front  wheel  just 
rests  on  this  substance.  The  front  wheel  needs  no 
pressure  upwards  for  the  back  bone  supports  sustain 
the  machine  in  conjunction  with  the  ground  pressure  up- 
wards at  the  hind  wheel. 

The  front  wheel  track  is  now  due  north — it  is  a 
line  in  the  surface  of  the  substance  S.  Now  give  the 
handle  a  clockwise  twist  /3  and  note  the  amount  of  this 
twist.  A  piece  of  string,  tied  to  one  end  of  the  handle 
and  to  some  other  final  point,  which  may  even  be  on  the 
bicycle,  and  so  arranged  as  speedily  to  tighten,  will 
limit  the  ^S-twist  to  a  small  angle.  The  wheel  now  sinks 
somewhat  into  the  S  substance. 

Fig.  7. 


The  chord  of  the  wheel  lying  in  the  surface  of  S  is 
inclined  at  an  angle  a  to  the  north  line.  This  angle 
should   be   noticed.      The  backbone  'plus  the  front  wheel 


— which  latter  must  keep  its  /3-twist — must  now  be  lifted 
by  a  movement  round  the  hind  wheel  axle  until  the 
wheel  is  just  out  of  the  S  substance.  The  track  on  S 
will  now  be  a  line  making  with  the  north  line  an  angle 
somewhat  less  than  o-.  This  new  angle  we  shall  call  o. 
It  is  the  arc  U  P  of  fig.  7,  i.e.  the  angle  U  V  P. 

Our  statement  is  that  (5  >  /3. 

Our  statement  further  asserts  that  if  we  repeat  this 
experiment  with  0  =  45°,  but  the  same  .small  value  for  fi, 
we  shall  have  a  new  value  for  S,  and  that  the  new  value 
exceeds  the  old  one. 

Our  reason  for  constructing  this  experiment  is  two- 
fold. It  helps  us  to  define  what  we  do  mean  and  so  to 
indicate  by  implication  what  we  do  not  mean.  To  this 
feature  we  shall  presently  return.  The  experiment  also  is 
free  from  certain  difficulties  and  limitations,  as  for  instance 
from  the  limitation  on  y8  imposed  by  the  unyieldingness 
of  ordinary  ground.  We  may  therefore  imagine  the 
experiment  performed  with  any  large  value  of  ^,  say  30°. 
Then  the  value  of  0  will  not  be  very  small,  and  we  shall 
have  successively  the  angles  a  and  S. 

Hence  we  might  propose  for  verification  by  theory — 
which  is  tantamount  to  verification  by  practice — the  fol- 
lowing statement,  which  is  here  made  not  as  an  undoubted 
truth,  but  as  a  possible  truth   that  needs  to    be  verified. 

A  bicycle  arranged  as  in  the  experiment  just  described 
is  to  be  placed  successively  at  various  slopes  to  thQ 
horizon,  viz.,  0j  Q^  6^.  Each  angle  is  less  than  its 
immediate  predecessor.  In  each  case  the  handle  is  to 
be  given  the  sarae  twist  ^.  The  successive  values  of  the 
angle  S  are  found  to  be  S;^,  S.,,  S^,  &c. 

Shew  that  each  of  these  is  greater  than  its  immediate 
predecessor. 

If  this  theorem  is  true,  it  is  a  general  theorem  of  which 
our  statement  to  the  bicyclist  is  a  particular  case.  In  the 
general  theorem  ^  is  not  limited  to  small  angles.  We 
do  not  stop  here  to  discuss  the  general  theorem,  for  it  has 
no  relation  to  the  bicycle  when  travelling.  The  bicyclist 
may  give  his  handle  a  small  twist  ^.  But  before  he  can 
make  the  twist  considerable,  some  <p  action  has  come  into 
pla}".  Moreover,  certain  other  dynamical  consequences 
supervene  so  that  the  next  small  increment  of  /3  is  given 
under  new  conditions,  which  the  fig.  7  wholly  ignores. 

We  now  suppose  that  a  bicyclist  gets  on  his  machine 
possibly  ^vith  the  wish  to  prove  our  statement,  but  most 
probably  with  the  wish  to  disprove  it.  If  the  bicycle 
is  upright  the  change  of  track  due  to  a  /3-twist  is 
itself  (8.  This  ho  will  allow.  But  we  suppose  him 
actually  to  experiment  with  an  upright  bicycle.  He 
then  arranges  the  bicycle,  as  he  runs,  so  that  it  falls 
into  some  slope  9  and  he  proposes  to  execute  the  same 
twist  /3  as  before  with  exactly  equal  suddenness.  If  he 
is  running  on  a  track  sprinkled  with  sand  his  course  ig 
registered  for   him.     The  results  are  indicated  in  Fig.  8. 

Fig.  8. 
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A  B  C  is  the  curve  a  bicyclist  describes  \vbo  keeps  his 
biovclo  for  a  finite  time  at  some  constant  angle  d.^  On 
arrivini^  at  /9  the  moniontary  ti-ack  is  a  lino  H  B  K.  If 
he  can" execute  the  small  B-twist  in  a  time  extremely 
short  the  momentary  track  B  K  is  changed  to  a  monient- 
aiy  track  B  M.  But  as  the  bicycle  front  wheel  is  still 
on  a  slope— though  the  slojie  is  somewhat  changed — and 
for  other  rea<!ons  not  here  mentioned  but  to  be  given  later — 
the  new  tmck  ynW  not  be  straight  line  B  M,  but  some  new 
cur^-e  B  F  G.  The  bicyclist  must  compare  the  angle 
F  B  C  or  M  B  K  with  the  angle  he  gets,  if  he  runs  on  a 
straight  track  for  a  second  or  two — his  bicycle  being  up- 
right— and  then  with  eq\ial  suddenness  gives  the  same  ^- 
twist.  In  the  figure  K  B  is  a  tangent  to  B  C  and  M  B  is 
tangent  to  B  F.  The  change  of  track  must  be  studied  near 
to  B,  because  the  subsequent  movements  are  complicated 
by  some  dynamical  reaction  to  be  discussed  later  on.  Our 
statement  "is  that  for  a  given  small  |8-twist  and  an  angle 
6  of  say  60°  the  angle  K  B  M   exceeds  ^. 

We  have  now  sufficiently  considered  the  geometery 
of  what  we  called  the  simplest  solution.  We  have  found 
that  the  secondary  0-rotation  does  not  sensibly  disturb 
the  new  track  due  to  the  fi- rotation.  And  the  ^-rotation 
we  have  found  to  be  much  smaller  than  the  e-rotation 

when    /3  itself  is  small.     For  example,  let  ;8=  -x^  which 

means  an  angle  a  little  over  3°.     Then  we  have  found  that 
for  values  of  6  over  45°  we  greatly  exaggerate  the  value 

of  <f>  if  we  write  0  =  /8*.  Now'^  =  ^8"=  ^  -- 

This  means  an  angle  =  fj"  =  9'.  And  in  these 
calculations  we   neglect  such  terms  as /8^  and /3*.     Now 

13*  =  g^  and  an   angle   (8»  means  -|^  =  27".     The 

neglect  of  such   terms  as  ^*    does  not    invalidate  the 
general  truth  of  our  conclusions. 

Thus  we  tell  the  bicyclist  that  his  j8-twist  changed  the 

A        a o.  e;.  fl    _ «      Then 


tract  by  the  amount  ^-    n 

our  estimate  of  the  deflection  is 


Suppose  Sin  6    =  J 
5/3 


This  estimate  is  not 


ii'  "  "  \  exact,  but  it  remains  true  that  the  deflection 
i-  Ihj  greater   than /3.     It  also   remains   true  that 

the  detlection  increases  (for  a  given  value  of  the  small 
twi.st  ft)  when  6  decreases.  The  qimlitative  assertions 
are  all  that  we  have  made. 

Now  we  may  take  up  again  the  thread  of  [our  dynami- 
cal reflection.  We  have  discovered  that  a  small  ft  re- 
quires in  our  simplest  solution  a  (f>  which  is  much  smaller 
than  B.  The  smallness  of  0  is  a  recommendation  to  us 
that  we  should  accept  it.  For  a  small  movement  needs 
only  a  small  force. 

If  some  other  solution  of  the  question  how  to  keep 
the  front  wheel  from  working  itself  into  the  ground  need- 
ed a  large  rotation  of  some  mass,  this  would  need  a  large 
force  to  command  that  rotation.  A  large  movement  needs 
a  large  force,  because  the  large  movement  must  be  exe- 
cuted in  the  same  time  as  the  little  movement  </>  of  our 
simplest  solution.  While  the  /J-twist  is  sinking  the 
wheel  the  restitution  movement  (f>  must  be  undoing  the 
sinking. 

Such  a  movement  as  we  have  called  a  ^-rotation  is  con- 
tinually existing  in  the  bicycle.  -Suppose  the  bicycle  to  be 
running  at  a  high  speed  on  a  ground  which  is  practically 
level  or  nearly  level.  Let  the  front  wheel  suddenly  run 
into  a  deep  basin-like  depression  in  the  ground.  The 
whole  mass  (bicycle  pliM  rider)  has  a  linear  or  forward 
II  Ml  which  Is  ncirly  horizontal.     In  consequence  of 

t  lint  wheel  centre  keeps  for  a  moment  its  horizon- 

tal veUjcity.  ThLs  wheel  then  for  a  moment  leaves  the 
ground.  The  upward  ground  pressure  in  the  front  wheel 
Eas  thus  disappeared.  The  hind  wheel  is  on  the  grotmd 
and  the  weight  of  the  whole  mass  acting  through  its  C  G 
begins  to  exert  a  leverage  about  the  hind  wheel  centre. 
In  consequence  a  ^-rotation  sets  in.     This  rotation   is   in 


the  opposite  direction  to  the  (fi  that  we  have  been  study- 
ing.    Wo  may  therefore  say  that  a  negative  </>  sets  in. 

If  the  front  wheel  sudden!}'  runs  on  a  little  hill  the 
front  wheel  plunges — so  to  say — and  a  positive  ^-rotation 
sets  in.  The  actual  amount  of  one  of  these  restitution 
^-rotations  depends  partly  on  the  depression  or  elevation 
of  ground  suddenly  encountered  by  the  front  wheel. 
That  is,  if  the  level  ground  suddenly  changes  to  an  up- 
hill road  at  a  slope  of  20°  the  effect  in  inducing  a  i>- 
rotation  is  not  the  same  as  it  would  be  if  the  slope  was 
25°.  But  (p  also  depends  on  the  speed  of  the  bicycle. 
The  greater  the  speed  the  greater  must  be  <}>.  This  we 
may  express  by  saying  that  bumping  increases  with  speed. 
And  ^  also  depends  on  the  slope  0  of  the  bicycle  itself 
at  the  moment  it  finds  the  ground  changing.  A  given  <^ 
is  not  so  effectual  in  lifting  the  front  wheel  when  the 
whole  bicycle  is  at  a  slope  6  as  it  would  be  with  the 
bicycle  upright.  If  we  suspend  a  bicycle  so  that  its 
plane  is  actually  horizontal  and  then  make  it  execute 
a  ^-rotation  we  shall  not  lift  or  depress  the  front  wheel 
at  all. 

In  introduciug  our  "  simplest "  solution  we  said  that 
an}'  other  solution  geometrically  suitable,  i.e.,  bringing  the 
front  wheel  to  a  position  just  touching  the  ground  could 
be  derived  from  our  solution  by  some  or  all  of  three  addi- 
tional movements.  One  was  a  rotation  of  the  front  wheel 
in  its  own  plane.  Call  this  movement  P.  Another  was 
a  rotation  of  the  hind  wheel  in  its  own  plane.  Call  this 
Q.  The  third  was  a  movement  of  the  whole  bicycle  as  a 
rigid  body.  This  movement  will  carry  the  bicycle  hori- 
zontally. Its  C  G  will  then  describe  a  line  straight  or 
curved.  But  this  line  will  keep  in  one  horizontal  plane. 
This  movement  of  the  bicycle  may  be  resolved  into  two 
movements.  One  will  be  a  movement  of  pure  translation. 
Call  this  R.  The  other  will  be  a  movement  about  a 
vertical  axis  for  any  other  movement  will  lift  a  wheel 
from  the  ground.     Call  this  vertical  axis  movement  S. 

Now  the  new  additional  frictions  on  the  front  wheel 
caused  by  the  a  twist  act  normal  to  the  plane  of  the 
wheel.  There  can  therefore  be  no  P  movement  as  due 
to  these  frictions.  Similarly  there  can  be  no  Q  move- 
ment as  due  to  these  frictions.  The  R  movement  may 
itself  be  resolved  into  a  movement  in  the  old  track  and  a 
movement  lateral.  The  new  or  additional  forces  act 
normally  to  the  track  S  that  they  cannot  produce  a  new 
movement  in  the  track.  The  vertical  ground  re-actions 
give  no  movement  in  the  track. 

Thus  the  onh'  remaining  movements  dynamically 
possible  are  a  lateral  movement  of  translation  and  a 
rotating  movement  as  a  whole  body  about  a  vertical  axis. 
A  bicycle  generally  does  not  slip.  If  there  is  no  slipping 
we  may  dismiss  these  last  two  movements. 

We  conclude  therefore  that  under  ordinary  conditions 
a  small  0  movement  is  dynamically  as  well  as  geometri- 
cally the  solution  of  the  question  how  to  keep  the 
front  wheel  from  burying  itself  when  its  plane  being  at 
a  slope  6,  a  small  /}  twist  is  executed. 

ERRATA. 
Page  392,  for  assumed  angle  ft,  read  assumed  angle  </> 
Page  393,  left    colum    for  relation   which    connects  ft 

read  relation  which  connects  </>. 

Page  394,  for  c   and  S  are  constants  read  c  and  a   are 

constants. 


A  Rkmabkablk  Railway. — A  remarkable  strip  of  the  new   Rail 

way  from  Buenos  Ayres  to  the  Andes  is   probably  the  longest  tangent 

in  the  world,   extending  211   miles  without  a  curve.     It  is  further 

notable  as  having  no  bridge  in  the  entire   distance,  and  no  cutting  nor 

embankment  exceeding  about  a  yard  in  depth  or  height 

SoLiDiFiRATioN  OP  Petrolkum. — A  most  important  discovery  has 
recently  been  made,  namely,  the  method  of  solidifying  petroleum. 
The  process  is  of  the  simplest;  it  is  sufficient  to  add  a  small  quantity 
of  soap,  and  to  heat  the  mixture  which  in  cooling,  gives  a  product 
sufficiently  consistent  to  be  cut  into  cube-like  briquettes  of  compressed 
charcoal.  This  discovery  allows  of  the  use  of  petroleum  as  a  combus- 
tible, which  hitherto  couhl  only  be  done  with  diflieulty,  by  reason  of 
the  difficulty  of  transport  and  of  manipulation. 


December  8,  '88.] 


INDIAN  ENGINEERING. 


455 


KIVER  CHANGES  IN  BENGAL. 

By  J.  D.  Beglar,  C.E., 

Archceological  Surveyor,  and  late  Executive  Engineer, 
of  Ancient  Monuments,  Bengal. 

II. 

We  believe  it  needs  no  elaborate  reasoning  to  preface 
the  statement  that  the  James  and  Mary  Sands  are  caused 
by  the  mutual  interaction  of  the  currents  of  the  Hooghly 
(the  Bhagirathi)  the  Damuda  and  the  Rupnarayan  ;  it  is 
we  believe  the  accepted  and  the  correct  theory  account- 
ing for  these  dangerous  sands. 

The  Rupnarayan,  a  stream  rising  in  the  high  grounds 
about  Raghunathpur  in  the  Manbhum  district,  receives 
the  drainage  of  but  5,000  square  miles  Though  of  great 
breadth  at  aud  below  Tamluk  it  is  really,  as  is  obvious 
from  the  restricted  size  of  its  basin,  comparatively  unim- 
portant ;  we  shall  subsequently  try  to  account  for  the 
great  width  at  and  below  Tamluk.  Here  we  wish  to 
observe  that  the  really  small  (as  compared  with  the  other 
two  rivers)  volume  of  silt  or  sand-laden  water,  which  can 
possibly  at  any  time  flow  through  it,  though  not  absolute- 
ly without  some  influence,  is  but  a  minor  factor  in  lay- 
ing the  extensive  and  dangerous  sandy  deposits,  just  re- 
ferred to. 

The  Damuda  is  a  stream  of  a  very  dififerent  calibre, 
it  drains  a  basin  of  nearly  12,000  square  miles  or  nearly 
2^  times  the  area  drained  by  the  Rupnarayan. 

But  this  is  not  all,  or  nearly  all,  while  the  Rupnarayan 
drains  barren  and  comparatively  flat  districts,  the  Damuda 
drains,  the  high  forest  covered  table-land  and  hill  slopes  of 
Hazirabagh  with  its  more  than  average  rainfall.  The 
Rupnarayan  when  it  debouches  from  the  Manbhum  dis- 
trict on  the  plains  of  Midinapur  and  Bankura,  is  a  stream 
but  100  yards  wide  with  a  dry  season  depth  of  about  a  foot ; 
the  Damuda  when  it  leaves  the  same  district  is  already  a 
mile  across,  with  a  cold  weather  stream  never  less  than 
waist  deep. 

Naturally,  therefore,  in  considering  the  accumulated  or 
mutual  influences  of  the  three  rivers,  Hooghly,  Damuda 
and  Rupnarayan,  on  the  formation  of  the  sands  which 
have  long  been  a  danger  to  the  ocean  trade  of  Calcutta, 
the  omission  of  the  last-named  influence  from  our  calcu- 
lations will  least  disturb  the  correctness  of  our  conclusions. 
To  avoid  complication,  we  shall  for  the  present  suppose 
the  omission  made  regarding  the  James  and  Mary  Sands  as 
practically  due  to  the  accumulated  or  mutual  influences 
of  the  silt-laden  Hooghly  and  the  sand-laden  Damuda 
in  checking,  diverting  or  otherwise  moderating  the 
individual  currents  that  thus  jointly,  or  severally,  deposit 
their  sands  in  the  dangerous  shoals. 

That  tiie  tides  must  bring  some,  and  by  no  means  the 
least  important  contribution  to  increasing  the  volume  of  the 
deposit,  would  go  without  saying ;  but  the  action  of  the 
tides  is  not  the  subject  of  the  present  paper. 

Admitting  for  the  purposes  of  this  paper  that'  a  certain, 
not  inconsiderable  portion  of  the  sand  deposits  is  due  to 
the  interaction  of  these  two  deposit-laden  waters,  it  is  of 
practical  interest  to  ascertain  whether  some  remedy,  as 
regards  this  portion  of  the  deposit,  may  not  easily  be 
found.  Such  a  remedy,  the  least  expensive  and  most  ad- 
vantageous, is  prominently  suggested  by  the  antiquarian 
research  relating  to  river  changes  given  in  the  earlier  part 
of  this  paper. 

If  we  could  divert  the  Damuda  back  to  its  primitive 
channel,  obviously  much  of  the  deposit  which  it  now 
contributes  to  the  James  and  Mary  will  be  made,  and 
left  behind  opposite  Balagarh  or  thereabouts ;  while 
the  entire  volume  of  its  water,  thus  relieved  of  its  un- 
desireable  burden,  would  be  added  to  that  of  the  similar- 
ly partially  dc-silted  Hooghly.  These  combined  waters, 
whoHC  interaction  above  Hooghly  Point  now  helps  to 
form  the  James  and  Mary  Sands,  would  then  not  only 
deposit  the  silt  now  laid  there,  but  they  would,  over  and 
above  this  negative  advantage,  be  flowing  unobstructed, 
and  in  larger  volume ;  a  working  power  to  erode  and 
remove   the   sands  they  have  heretofore  deposited. 


That  they  would  deposit  a  sort  of  "  James  and  Mary" 
at  or  just  below  Balagarh  is  certain  ;  but  Balagarh  is 
more  than  60  miles  from  Calcutta,  and  the  deposit  would 
be  of  no  consequence  whatever  to  the  ocean  trade  of 
Calcutta. 

Vested  interests,  the  demands  of  irrigation,  sanitation 
and  ordinary  water-supply,  in  the  districts  through  which 
the  Damuda  now  flows,  will  practically  prevent  the 
diversion  of  the  'whole  stream  to  the  Burdwan-Balagarh 
primitive  channel  ;  nor  would  that  be  necessary ;  a 
regulated  supply  might  be  allowed  to  flow  down  the 
present  bed,  and  a  regulated  supply  also  down  the  Salima- 
bad-Noaserai  Channel,  while  the  bulk  of  the  waters  is 
left  to  find  its  way  down  the  jirimitive  bed,  discharging 
near  Balagarh. 

The  advantages  of  such  a  regulated  arrangement 
would  be  the  inevitable  impi'ovement  of  health  from 
improved  surface  and  subsoil  drainage  in  the  districts 
through  which  flow  the  primitive  (proposed  to  be  restor- 
ed) and  the  Salimabad  channels ;  both  now  holding 
stagnant  and  at  best  sluggish  slime-laden  waters  which 
spread  disease  in  place  of  health.  As  regards  the  lower 
course  of  the  present  Damuda,  the  destructive  floods 
which  annually  devastate  the  districts,  now  on  one-side 
and  now  on  another,  would  cease,  and  with  them  the  aim 
of  the  expensive  Damuda  embankments  ;  which  them- 
selves removed,  full  facilities  are  afforded  for  surface  and 
subsoil  drainage,  now  rendered  difficult  or  impossible 
by  the  embankments. 

The  advantages  claimed  are,  therefore,  numerous,  and 
may  be  summarised  as — 

(1)  The  cessation  of  perennial  additions  to  the  James 
and  Mary  Sands. 

(2)  The  gradual  clearing  away  of  the  James  and 
Mary  by  the  increased  volume  of  water  thrown  into  the 
Hooghly  under  conditions  that  preclude  the  possibility 
of  tliis  addition  causing  a  deposit  anywhere  heloiv 
and  for  a  long  distance  above  Calcutta. 

(3)  The  gradual  deepening  of  the  bed  of  the  Hooghly 
at,  and  above  Calcutta,  in  addition  to  the  deepening 
below. 

(4)  The  improved  drainage  and  bettor  sanitary  condi- 
tions which  districts  above  the  primitive  and  along  the 
secondary  channel  of  the     Damuda  would  enjoy. 

(5)  The  freedom  of  the  lower  Damuda  tracts  from 
destructive  annual  inundations. 

(6)  The  cessation  of  the  heavy  expenditure  on  the 
maintenance  of  embankments. 

(7)  The  certain  improvement  in  the  drainage  and 
sanitation  of  the  lower  Damuda  tracts  by  the  removal 
of  the  heavy  embankments  now  arresting  surface  and 
subsoil  drainage. 

A  few  words  are  needed  as  regards  the  third  in  order  of 
the  advantages  above  summarised.  It  is  well-known,  and 
Sir  W.  Hunter's  interesting  paper  has  told  us,  that  ocean- 
going ships  such  as  used  to  be  built  in  the  eighteenth 
century,  could  and  did  find  their  way  to  the  port  of 
Satgaon ;  whereas  now,  ordinary  river  steamers  find  some 
difficulty  in  piloting  their  way  between  the  shoals 
opposite  Hooghly  and  Chinsurah,  fully  five  miles  below 
Satgaon  !  We  shall,  in  a  subsequent  part  of  the  paper, 
trace  the  closing  of  the  Salimabad  Channel  of  Rennell's 
"  old "  Damuda,  back  to  certain  permanent  and  great 
changes  in  the  Ganges  at  Kajmahal,  and  to  succeeding 
changes  in  the  upper  Bhagirathi,  which  took  place  circa 
the  sixteenth  century,  but  whose  effects  on  the  lower 
Bhagirathi,  in  the  natural  course  of  events,  and  in  accor- 
dance with  reasonable  probabilities,  would  come  to  be 
felt,  at  and  near  Satgjion  only  much  later. 

Here  we  wish  to  point  out  that,  so  far  as  can  now  be 
inferred,  the  gradual  silting'  up  of  Rennell's  "  old  "  Damu- 
da on  the  one  hand,  and  the  gradual  filling  up  of  the 
Satgaon  port  and  subsequent  steady  deterioration  of  the 
Hooghly  as  a  navigable  stream  from  Hooghly  Point  up- 
wards on  the  other,  appear  to  us  in  the  relative  positions 
of  cause  and  effect.  Our  readers  who  have  carefully  consi- 
dered the  effects   which  the  discharge  of  such  a  river  as 
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the  Damuda  uei\r  Ho<.>ghly    Point  must  inevitably    have 
(by  the  fonnation  of  the   James   and     Mary,   and     the 
retardation  of    the    Hooghly    current,    on    the     bod  of 
Hoos^hly  at  the  junction),  effects  ever  advancing  higher 
up  The'river,  ^WU   at   this   stage  need  but  to  be  sa,tisfied 
that  the  silting  up  of  the  Salimabad  bed,   in  the  inevit- 
able  gri^dual  progress  of  the  great  change  in  the  Ganges, 
can   be  reasonably   assigned   only    to   the   period   when 
Satgaon  as  a  port  also  began  to  deteriorate,  to  realise,  as 
fully  as  we  do,  the  vast  influence  which  this  change  effect- 
ed.    A  change  which  ruined  a  capital  at  the  source  of  the 
Bhagirathi,  a  port  at  its  mouth ;  imposed   on   one  great 
■       ■    perennial  malaria;  and  on   another,  no  less   great, 
i;       ted  the  annual  calamity  of  a  destructive   inundation. 
That   the   Damnda   may   still   be  diverted  back  to  its 
primitive  bed,  will  be  allowed,  if  it  be  remembered   that 
the   bed   of  that  river  must  in  the  interval,  between  the 
first  departure    from    the    primitive    channel,   and    now, 
have  risen  considerably,  as  the  beds  of  all    rivers    flowing 
through  low-lands  subject  to  overflows   always   do  ;    that 
the   bed    of  the  Hooghly  must  also  from  the  same  causes 
have  risen  may  be   admitted,  but  the  bed   of  Damuda, 
which  bears  down  in  floods  a  larger  volume  of  sediment  of 
coarser  grain,  would  rise  more  rapidly  that  than  of  the  fine 
silt-bearing  Hooghly ;  consequently,  there  must  be  such 
differences  between  their  respective  levels  now  as   were 
not  when  the  departure  took  place  :  even  if  this  probabi- 
lity of     additional  facility  for  retroversion  to  its   pri- 
mitive course   be  denied,  the  Damuda  cannot,   at   least, 
have  less  available  "  fall  "   than   it  had    then ;  therefore, 
privia  facie,  the   retroversion  of  the  river  to  its  primitive 
bed   is  a  subject  which,  considering  the  great  advantages 
promised,  must   claim  for  itself  a   detailed   and   careful 
investigation.     We    do    not    say  (indeed,  no    Engineer 
can  in  the  absence  of  "levels"  say   with   absolute  confi- 
dence)  that   the   project  is  certainly  feasible :  all  we  say 
is,  that  a  practicable  solution  of  immense  value  has,  j)ri'ma 
facie,  been  shewn  as  highly  probable. 

As  regards  cost,  we  shall  content  ourselves  here  with 
observing  that  the  project  would  involve,  not  the  cutting 
of  a  new  bed,  but  the  deepening  of  one  already  in  exis- 
tence ;  a  deepening  not  by  steam  dredgers  and  such  like 
tincertain  or  expensive  processes,  but  by  the  manual  labor 
that  would  bring  food  and  work  to  the  wretched  people, 
who,  as  long  as  their  homesteads  and  property  lie  at  the 
mercy  of  the  great  river,  will  themselves  so  long  remain 
the   prey  of  poverty  and  starvation. 

The  cost  of  excavating  the  main  proposed  channel 
would,  therefore,  be  under  by  a  long  figure,  rather  than 
over  that  of  cutting  a  new  bed ;  the  same  observation 
will  apply  to  the  deepening  of  the  channel  (for  a  very 
small  width  and,  therefore,  at  a  much  smaller  cost)  of  the 
Damuda  which  starts  from  Salimabad. 

The  great  cost  would  it  appears  to  us,  be  in  a  bund  and 
regulating  sluices  across  the  Damuda  near  Burdwan ; 
the  distribution  of  the  waters  below  Burdwan  into  the 
two  channels,   which   bifurcate   at  Salimabad  (  one   the 

£  resent  main  channel,  the  other  the  "  old  "  Damuda  of 
.ennell  )  are  works  which  would  cost  comparatively  very 
much  less.  No  regulating  sluices  would  be  needed  across 
the  primitive  channel  which  it  is  now  proposed  to  restore 
to  its  old  function  of  main  channel  of  the  Damuda  ;  it 
would  probably  cost  less  to  widen  it  to  the  full  capacity 
of  carrying  the  entire  floods  of  the  Damuda,  than  to  make 
it  of  insufficient  width  and  then  by  expensive  works  to 
regulate  the  volume  of  water  that  shall  enter  it. 

The  very  essence  of  the  scheme,  as  it  bears  on  the  im- 
provement of  the  Hooghly  (an  improvement  not  tempo- 
rary and  needing  perp<itual  attention  and  cost ;  but  auto- 
matic, permanent,  perennial ;  needing  no  attention  and 
working  silently  and  surely  though  slowly)  consists  in 
allowing  only  the  minimum  of  heavy  sand-laden  waters  of 
the  Damuda  to  flow  down  to  its  present  junction  with  the 
Bhagirathi ;  all  other  considerarions  must  be  subservient ; 
this  object  the  greatest  of  all  affecting  to  its  very  life  the 
ocean  trade  of  the  capital  of  Indi». 


We  have  now,  we  believe,  shewn  that  the  project,  promis- 
ing as  it  does,  not  alone  the  sure  though  slow  removal  of 
the  dangerous  James  and  Many  Sand,  but  the  improve- 
ment of  the  Hooghly  river  from  Balagarh  or  its  vicinity 
downwards,  is  not  likely  to  demand  an  outlay  which,  the 
object  being  appreciated,  could  be  called  extravagant. 
Our  readers  must  remember,  that  sums  of  money,  reckon- 
ed by  lakhs,  have  been,  and  are  being  used  with  admit- 
tedly incommensurate  results,  in  the  improvement  of 
the  Hooghly.  In  comparing  this  vast  expenditure  which 
must  become  permanently  annual  with  the  cost  of  our 
entire  scheme,  we  have  the  well  grounded  assurance,  that 
the  latter  will  appear  to  be  absolutely  and  astonishingly 
small. 

It  remains,  if  we  have  not  written  in  vain,  for  public  or 
private  enterprise  to  cause  such  detailed  levels  and 
surveys  to  be  taken  and  drawn,  as  could  decide  whether 
the  scheme  would  be  financially  feasible  (the  lesser  de- 
tails can  come  afterwards)  ;  such  surveys  and  levels  would 
cost  but  little  more  than  the  salaries  of  the  officers  em- 
ployed. We  believe  the  present  enforced  inactivity  of 
Government  in  the  prosecution  of  public  works  will  enable 
it,  with  but  little  special  expenditure,  to  obtain  the  required 
information  in  sufficient  detail. 


"oLlic  €azettei5. 


PUBLIC  WORKS  DEPARTMENT. 

Burma,  November  24,  1888. 

Mr.  P.  B.  Roberts,  Executive  Engiueer,  2n(l  grade,  on  special 
duty  at  Shwebo,  reported  his  return  from  privilege  leave  ou  the 
afternoon  of  the  6tli  October  1888. 

Mr.  E.  M.  Stevens,  Overseer,  1st  grade,  Tharrawaddy  Division, 
has  passed  the  colloquial  test  in  the  Burmese   language. 

Lieutenant  J.  E.  Capper,  r.b.,  Assistant  Engineer,  1st  grade, 
reported  his  arrival  at  Mandalay  on  the  forenoon  of  the  5th 
November  1888  and  took  up  his  duties  as  Personal  Assistant 
to  the  Superintending  Engineer,  3rd  Circle,  on  that  date.  *■•' 

Mr.  R.  D.  Buck,  Executive  Engineer,  4th  grade,  temporary 
rank,  was  temporarily  transferred  from  the  Ruby  Mines  Division 
to  the  Shwebo  Division,  with  effect  from  he  2«tli  September  last. 

With  reference  to  Burma  Gazette  Notifications,  dated  the  27th 
and  29th  October  1888,  respectively,  Mr.  H.  F.  White,  m.i.c.e., 
Superintending  Engineer,  reported  his  return  from  privilege 
leave  on  the  forenoon  of  the  23rd  November  1888,  and  resumed 
charge  of  the  duties  of  Superintending  Engineer,  1st  Circle, 
from  the  Chief  Engineer,  Public  Works  Department,  Burma,  on 
the  same  date. 

Mr.  C  F.  McLeod,  Assistant  Engineer,  Ist  grade,  Amherst 
Division,  is  granted  three  months'  privilege  leave,  with  effect  from 
the  afternoon  of  the  5th  November  1888. 

Burma  State  Railway. 

Mr.  R.  C.  Beeston,  Executive  Engineer,  2nd  grade,  is  posted 
to  the  charge  of  the  1st  Division  of  the  Mu  Valley  and  Mogaung 
Railway  Survey,  with  effeet  from  the  20th  November  1888. 

Mr.  F.  R.  Bagley,  Executive  Engineer,  2nd  grade,  sub.  pro 
tern.,  is  posted  to  the  chai-ge  of  the  2nd  Division,  Mu  Valley  and 
Mogaung  Railway  Survey,  with  effect  from  the  20th  Novem- 
ber 1888. 

Madras,  November  27,  1888. 

Colonel  K.  A.  Jopp,  R.E.,  Deputy  Consulting  Engineer  for 
Railways,  is  appointed  Under-Secretary  to  Government,  Public 
Works  Department,  Railway  Branch.  This  appointment  will 
have  effect  from  the  date  on  which  Colonel  Jopp  assumed  charge 
of  the  Office  of  Deputy  Consulting  Engineer. 

Punjab,  November  29,  1888. 

Irrigation  Branch. 

With  reference  to  Irrigation  Branch  Notification,  dated  3rd 
November  1888,  Mr.  H.  Garbett,  Superintending  Engineer,  re- 
turned from  23  days'  privilege  leave  on  the  afternoon  of  tlie  31st 
October  1888,  and  took  over  charge  of  the  Derajat  Circle  from 
Mr  R.  D.  Bayley,  Executive  Engineer,  on  the  afternoon  of  the 
Ist  November  1888.  TJ 

Mr.  R.  P.  Russell,  Assistant  Engineer,  1st  grade,  Delhi  Divi- 
sion, Western  Jumna  Canal,  jiassed  the  Departmental  Standard 
on  the  5th  November  1888. 

Mr.  W.  J.  Greer,  Executive  Engineer,  3rd  grade,  from  the 
office  of  Superintending  Engineer,  Bari  Doab  Circle,  to  the  2nd 
Division,  Bari  Doab  Canal,  whicli  he  joined  on  the  forenoon  of 
the  25th  October  1888,  on  return  from  the  three  months'  privilege 
leave  granted  him  in  Punjab  Government,  Public  Works  Depart- 
ment, Irrigation  Branch  Memo,  dated  27th  November  1888. 
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N.-W.  P.  and  Oudh,  Deeembep  1, 1888. 

Irrigation  Branch. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment, Resolution,  dated  22nd  October  1888,  appointing  liim  as  a 
Member  of  the  Public  Works  Accounts  Committee,  Mr.  R.  A. 
Cordner,  Executive  Engineer,  1st  grade,  was  relieved  of  the 
charge  of  the  Aligarh  Division,  Ganges  Canal,  on  the  forenoon 
of  1st  November  1888. 

Bidldings  and  Roads  Branch. 

Babu  C'huiidu  Lai,  Assistant  Engineer,  3rd  grade,  is  appointed 
to  officiate  as  District  Engineer  of  Hamirpur  during  the  absence 
on  privilege  leave  of  Babu  Aghar  Lai  Bose,  Supervisor,  2nd  grade. 

With  reference  to  paragraph  3  of  the  Resolution  of  the  Govern- 
ment of  India,  Public  Works  Department,  dated  22nd  October 
1888,  His  Honor  the  Lieutenant-Governor  and  Chief  Commission- 
er is  pleased  to  nominate  Mr.  J.  Heinig,  Executive  Engineer, 
Meerut  Division  Provincial  Works,  to  serve  as  a  temporary 
Member  of  the  Committee  when  it  visits  these  Provinces  to 
enquire  into  the  system  of  Account  work  in  the  Offices  of  Execu- 
tive Engineers  of  the  Buildings  and  Roads  and  Irrigation 
Branches  of  the  Public  Works  Dapartment. 

Mr.  G.  J.  Joseph,  Executive  Engineer,  3rd  grade.  District 
Engineer,  Meerut,  will,  in  addition  to  his  own  duties,  officiate 
as  Divisional  Engineer,  Meerut,  vice  Mr.  J.  Heinig,  during  the 
period  the  latter  officer  may  be  engaged   with  the  Committee. 

Central  Provinces,  December  1,  1888. 

With  reference  to  Central  Provinces,  Public  Works  Department 
Notification,  dated  the  19th  March  1888,  Mr.  J.  B.  Leventhorpe, 
Executive  Engineer,  on  return  from  leave,  reported  his  arrival  in 
Bombay  on  the  19th  November  1888,  and  is  posted  to  the  Eastern 
Division. 

In  continuation  of  Central  Provinces,  Public  Works  Depart- 
ment, Notification,  dated  the  23rd  November  1888,  Mr.  J.  B. 
Leventhorpe,  Executive  Engineer,  reported  himself  at  the  Public 
Works  Secretariat  this  day  forenoon. 

India,  December  1,  1888. 

Mr.  H.  P.  Burt,  Executive  Engineer,  4th  grade,  sub.  pro  tern.. 
Assistant  Secretary  to  the  Government  of  India,  Public  Works 
Department,  is  transferred  to  the  Oudh  and  Rohilkund  Railway 
as  Assistant  Manager. 

Mr.  J.  E.  Dallas,  Executive  Engineer,  3rd  grade,  sub.  pro  tern., 
State  Railways,  is  appointed  Assistant  Secretary  to  the  Govern- 
ment of  India  in  the  Public  Works  Department,  with  effect  from 
the  17th  November  1888. 

The  services  of  Mr.  E.  C.  Elliot,  Assistant  Engineer,  1st  gradei 
State  Railways,  are,  on  return  from  furlough,  placed  at  the  dis- 
posal of  the  Government  of  Madras  for  employment  on  Railways 
in  that  Presidency. 

Mr.  W.  P.  Richardson,  Executive  Engineer,  1st  grade.  North- 
western Provinces  and  Oudh,  is  appointed  to  officiate  as  a  Super- 
intending Engineer  during  the  absence,  on  privilege  leave,  of  Lieu- 
tenant-Colonel G.  T.  Skipwith,  r.e. 

Bengal,  December  5, 1888. 

The  Lieutenant-Governor  is  pleased  to  order  that  the  Burdwan 
and  Bhagulpore  Public  Works  Divisions  shall  be  amalgamated 
with  effect  from  the  1st  January  1889.  The  new  Division  will 
be  called  the  Burdwan  Division,  and  have  its  head-quarters  at 
Hooghly. 

Bai  Khetter  Nath  Chatterjee,  Bahadoor,  Executive  Engineer, 
is  granted  furlough  for  two  years,  with  effect  from  the  date  on 
which  he  was  relieved  of  the  charge  of  the  Burdwan  Division. 

Mr.  Sorabjee  Shavaksha,  l.c.k.,  Assistant  Engineer,  3i'd  grade, 
having  passed  the  prescribed  examination  on  the  6th  November 
1888,  is  promoted  to  the  2nd  grade  from  that  date. 

The  Lieutenant-Governor  is  pleased  to  make  the  following 
appointments  with  effect  from  the  date  on  which  Mr.  T.  H. 
Wickes  returns  from  the  North-Western  Provinces  and  Oudh 
to  Bengal  : — 

Mr.  T.  H.  Wickes  to  be  Superintending  Engineer  of  the 
Western  Circle. 

Mr.  H.  JoU,  Officiating  Superintending  Engineer,  Western 
Circle,  to  officiate  as  Superintending  Engineer  of  the  Eastern 
Circle. 

Mr.  W.  H.  Nightingale,  Officiating  Superntending  Engineer, 
Eastern  Circle,  to  be  Inspector  of  Local  Works  iu  the  Bhagulpore 
Division. 

Mr.  W.  H.  King  will  continue  to   officiate  as  Inspector  of  Local 
Works  in  the  Patiia  Division  during  the  absence   of  Mr.   Joll,  on 
deputation,  or  until  further  orders. 
Irrigation. 

With  refei'ence  to  the  notification  of  this  Department,  dated 
the  6th  ultimo,  Mr.  A.  S.  Thcmison,  Executive  Engineer,  is  post- 
ed to  the  Arrah  Division  of  the  Sone  Circle.  Mr.  Thomson  joined 
the  Division  on  the  afternoon  of  the  19th  idem. 

Eastern  Bengal  State  Raihvay  System. 

Mr.  A.  Greenlees,  Executive  Engineer,  is  granted  special  leave 
for  six  months  on  urgent  private  affairs,  with  effect  from  12th 
November  1888,  or  such  subsequent  date  as  he  may  be  spared. 


iniiimi  dSngineering  f  ateiit  Register- 

RECENT  BRITISH  PATENTS. 
Steam  Boilers. — G.  8.  Knap,  London. — This  invention  relates 
to  the  joints  between  the  boiler  shell  and  the  tubes,  and  introduces  an 
improvement  into  the  method  described  in  Patent  No.  17023  of  1884, 
granted  to  the  same  patentee.  The  connecting  piece  consists  essential- 
ly of  a  corrugated  ferrule  of  a  conical  or  cylindrical  form,  which  will 
permit  of  a  certain  amount  of  play  or  change  of  shape  of  the  tubes 
and  their  connections.     The  accompanying  figure  represents  one  of  the 


several  formations  of  the  ferrule  here  described.  A  are  boiler  tube 
boxes  of  a  Roots  boiler,  and  the  ends  of  the  water  tubes  B  open  into 
them.  C  are  the  joint  connections  with  coned  ends  fitting  and  seating 
themselves  in  the  seats  in  the  boxes  A  and  in  the  caps  or  bends  D. 
These  joints  are  provided  with  corrugations  E,  which  allow  a  change 
of  figure  due  to  the  expansion  and  contraction  of  the  various  parts 
and  thus  prevent  any  leakage.  Two  claims  are  made  for  these  corru- 
gated pieces,  as  described. — No.  11066.     August  i  1th,  1887. 

Grain  Grinding  Mills. — F.  J.  Longton,  Liverpool. — In  order  to 
obtain  middlings  with  the  formation  of  as  little  finely  ground  flour 
as  possible,  the  inventor  hollows  out  the  central  portion  of  the  surface 
of  the  upper  millstone  so  that  only  the  outside  edges  can  perform 
the  work.  A  method  is  also  devised  for  preventing  the  accumulation 
of  the  grain  iu  the  central  hollow  portion.  In  the  figures  are  repre- 
sented a  vertical  section  and  plan  of  the  apparatus.  The  central 
portion  of  the  lower  face  of  the  runner  A  is  cut  away  so  as  to  form  a 
recess  an  inch  or  two  deep.  A  disc  B  of  cast-iron  is  placed  on  the 
neck  F  of  the   driving  spindle    E,  and   it  extends   to  within  a  short 


distance  of  the  periphery  of  the  recess.  Between  the  driving  box 
G'  and  this  disc  is  placed  a  leather  washer  B'.  The  grain  falling 
on  the  disc  B  from  the  saucer  I  is  propelled  outwards  by  centrifugal 
force.  In  order  to  increase  this  force  of  propulsion  a,  series  of  volute 
or  radial  grooves  0  are  cast  upon  the  upper  surface  of  the  plate. 
These  ribs  and  grooves  are  unnecessary  when  middlings  are  being  fed. 
The  runner  is  driven  by  the  arms  H,  and  the  grain  is  fed  through 
the  pipe  J.  Four  claims  are  made  for  the  usf  of  the  revolving  disc  for 
preventing  the  accumulation  of  grain  round  the  centre  and  for  the 
grooves  iu  the  disc.— No,  3827.     March  12th,  1888. 
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ADVERTISE  ME  NTS. 


D.  P.  W.  India. 

IMPORTANT  NOTICE. 

All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties. 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Gen 
tral  Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  G-rind- 
lay,  G-room  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Civil  Engineers'  Association, 

"THE  NAHAN 

SUaAECAlTE   MILLS." 


These  Mills  have  metal  frames.  The  rollers 
are  of  close  grain  hard  cast-iron,  cast  under  pres- 
sure and  have  stood  rough  usage  for  years. 

Every  portion  of  the  Mill  is  made  to  gauge 

so  that   should  any  part  require  renewing  it  is 
only  necessary  to   send  to  the  nearest  Agency 

ior  it,  where  a  duplicate  can  be  procured  with 

the   certainty   of  its   fitting. 

It  requires  less  power  to  drive  than  others. 

At  every  Public  Exhibition  where  the  "  Nahan 
Mill  "  has  been  exhibited,  it  has  extracted  more 
juice  than  any  other  Mill. 

For  price  lists   and   other   information   apply 

to  the 

SUPERlNTEy  DENT, 

NAHAN  FOUNDRY, 

(201)  Nahan. 


SOUTHERN  MAHRATTA  RAILWAY. 

LOCOMOTIVE  Foreman  wanted  ;  Salary  on  probation 
Rs.  220,  on  confirmation  Ks.  240,  rising  to  Rs.  300 ; 
applications  with  copies  of  testimonials,  which  will  not  tje 
returned,  should  be  addressed  to  the  undersigned, 

C.  R  WHITICOMBE, 

Loco,  and  Carr.  Superintendent. 
HuBLi,  22»d  yov.  1888. 

WANTED. 

WANTED  for  the  District  and  Municipal  Boards 
of  Hissar  a  SECRETARY  and  ENGINEER. 
Pay  Rs.  300  a  month  with  travelling  allowance  when 
on  tour. 


Apply  to 


(205) 


DEPUTY  COMMISSIONER, 

Hissar. 


FOR  SALE. 


n  IRDER  Erecting  Staging '  capable  of  erecting 
Girders  up  to  200  feet  span.      Also  Portable 
Engines,    Centrifugal    Pumps,     B.    G.     Rolling 
Stock,  and  other   Engineering   Plant. 

For  full  particulars  apply  to — 

Messrs.  GLOVER   &   CO., 

Gwalior,  C,  I. 


THOMSON  &  MYLNE'S 

PATENT  SUGARCANE    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address- 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.    RAILWAY; 

OP  6,  Commercial  Buildings,  Calcutta. 
(103) 

[29]  BOMBAY. 


NOW  READY. 

!^=  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

Scantlings,  HoUed  Iron  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  I.  E    HILTON,  MEM.  INST.  C.E. 

A  handy  book  with  Litho-diagrama  for  estimating  and  designing  rapidly. 

Cloth  hound  /trice  lie.  1-8 

ALL  PUBLISHING  RIGHTS  RESERVED. 

To  be  obtained  of— 

"W.  BALL  Ss  Oc,  Govt.  Printers  and  Publishers, 


BEST  MIRZAPUR  STONE. 

The   Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Contractors  aud  Quarrymo 
Mirzapur,  can  supply — 

Flagging       ..  ..  ..  ..    Roofing. 

Pillar  Bases  ..  ..  ..  ..     Coping. 

And  all  descriptions  of  Cut'Stone.    The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,   MARSHALL  &  CO., 
4,  Clive  Gliat  Street,  Calcutta. 
(158)  DepSt— Salkea,  Calcutta. 


Dfeceniber  8,  '88.] 


INDIAN  ENGINEERING. 


U9 


EAHSOMES,  SIMS&JEFFERIES,Ld.: 


5 
IPSWICH  &  LONDON 


ENGINES  and  BOILERS— Portable,  Vertical,  Semi-Fixed  and  Stationary. 


y 


Mining  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 


OCTAVmS  STEEL  &  Co.,  Agents,  CaWta, 


(155) 


ENGINES  &  MACHINES  IN  STOCK. 


CO  00 


fi 


STONEYS  PATENT 
SILENT  SELFOILINC  PUNKAH  WHEEL 

HORIZONTAL  VERTICAL 


M 


Calcutta  Plumbing  &  lias  Fitting  BstaWishment. 


These  wheels  are  Noiseless  and  self-lubrirating,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  them,  are  easily  fixed  in  any  position,  aDSwer  equally  well  as 
Vertical  or  Horizontal  wheels,  and  run  perfectly  for  years  without  attention. 


(■34) 


Sole  Aorents  for  Madras  :— 

SPaMasa  &  Oo.,  Moant  Road,   Madras 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer, 
Proprieiob. 


(108) 


A    GREAT    WANT   SUPPLIED 


assj 


Registered  14th  October  1878. 

CYLINDER  OIL. 

TTTRNBR,  MOHHISON  St  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 


ROOMS    WITH    BOARD, 

BY  DJY  OR  MOMTH. 
IVErs.  OC3-I1L--VI33, 

46,    WELLES  LEY    STREET, 

CORNER  OF  PARK  STREET, 

CALCUTTA. 


E.    T     C.    BLEISTD 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNE  &  CO., 

(193)       40,  STKA.I«-I>. 
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BURRAKUR    IRON    WORKS, 

C&St-iron  Socket  Pipes,  of  ordinary  diiiipnsions,  coated    with   Dr.    Angus    Smith's   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water 
Cast-iron  Flange  Pipes,  of  ordinarj  dimensions,  tested  up  to  a  pressure  of  250  feet  of  water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
C&St-iron  Bends,    Tees    and    Cross    Pieces   for    Pipings  of    ordinary     dimensions  coated    with 

Dr.  Au^s  Smith's  solution  from 
Cast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  itc,  from  ... 
C&St-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

<tc.,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,    Rain-water  Pipes, 

Axle-boxes,    parts  of  machinery   and    other  castings  of  any  description 
Water  lift*  ...  from  Rs.  35-0  each,  and  upwards. 

Plonchs  ...  Rs.     4-0  each. 


Rs.  4-4  per  cwt. 
„     5-12     „ 


7-0 

5-0 
3-8 


upwards. 


At  cheapest  rates. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


At  cheapest  rates. 
45-0  per  ton. 
42-8     „ 
40-0     „ 


Remarks. — Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 

Orders  to  be  addressed  to  the  Sdpebintendent  from  whom  any  further  particulars  can  be  ascertained.  (181) 


THE  INDIA  RUBBER.  GUTTA  PERCHA,  &  TELEGRAPH  WORKS  Co.,  M., 


G<yvEitTtT>/x.:ET>fr 


COBTTHA-CTOItS, 


MANUFACTURERS  OF 

VULCANIZED     INDIA     RUBBER 

TALVES   SHEET,  BUFFERS,  SPRINGS,  WASHERS.  WHEEL  TYRES,  CORD,  TUBING  &  DOOR  &  CARRIAGE  MATS 

INDIA    RUBBER    AND     CANVAS    SUCIJON    AND    DELIVERY    HOSE. 

ASBESTOS  PACKING,  MILL  BOARD.    AND  WASHERS, 

India  Rubber  and  Canvas  Steam  Packing— Bovnd,  Square,  and  SJieet. 
VULCANIZED     MACHINE    BELTING,     EBONITE     APPLIANCES. 


(IM) 


WATERPROOF    GARMENTS    AND    FABRICS. 

Air  and  Water  Beds,  Cushioiis,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 
"WOEES  :— SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTi^  BRANCH: 12,   GOVERNMENT    PLACE,    EAST- 

y^Ax^^  GODOWNS:— DACRE'S  LANE. 

Telegraphic  Address— ''  SILVERORAY,"    CALCUTTA. 


COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Ttventy-sixth  Annual  Report  viz.  for  the  year  1887. 


FIRE  DEPARTMENT. 

PremiumB  after  dcdnctiog 
ReiiiBurances  ...    £769,265 

...    £  19,612 


Interest 

LoMM  kfter  dednetiug  Re- 
inrenuices 


£443,587    0    0 


LIFE  DEPARTMENT 

Premiums  after  deducting 
Be-insurances 


Interest  and  Dividends  ... 
Claims  less  Be-insurances, 


£125,559 
£  45,649 
£  79,229 


0    0 


0    0 


0    0 


£175,118 
£    8,294 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Be-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  bnt  included  in 
Profit  and  Loss 


£138,365    0    0 


£  18,545    0    a 


The  Life  Fund  was  increased  durin?  the  year  hy  ,865,648  and  now  amounts  to  £61,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Lifa 
CUims.  Life  Policies  aUo  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
*e  uncalled  Capital  of  £2,250,000.  ,.,..../..•        x,.      ,.     • 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  tune,  thereby  in  oon]uncMon 
with  the  ample  Funds  affording  absolute  security  to  the  assured. 

The  ToUil  Funds  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 

(39) 


Ci   H.  OGBOURNE,  Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  follow^ing  are  fair  selections:— 

J.  H.   Apjohn,  Esq.,  Superintending  Engineer,  Kidderpore  Dock  Works,    says  : — 

"  Mr.  McKennie's  test  for  purity  applied  at  Baneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only  Jrds 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 

Paul  Dejodx,  Esq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 
"  It  is  the  bMt  Ghooting  Lime  imported  into  Calcutta." 

James  Kimber,  Esq.,  M.LO.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  : — 

"  It  has  been  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in  certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 

0.  A.   Mills,  Esq.,  Executive  Engineer,  P.   W.   D.,  2nd  Calcutta  Division,  says: — 

"  The  Ghooting  Lime  manufactured  by  Messrs.  Bum  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  haye  used  it  in 
the  constrDCtion  of  many  public  buildings  and  have   been  thoroughly  satisfied  with  it." 

V-B.— Car  Liao  vr&a  usel  thjousrliout  all  the  Elver  "Worlca  of  the  Calcutta  Fort  Oommlssionera. 


(179) 


7,  Hastings  Street,  or  Baneegunge, 
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<5o  trees. 


The  Office  of  Publication  of  Jiillian  <!riiginrtiilig  is  at  the  "Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspundence,  and  all  communications  hearing  upon 
literary  matters,  shotdd,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  ISpence's  Hotel,    Calcutta. 

■  It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subsci-iptions  and  advertisements  he  addressed  to  the  "  Manag- 
ing Agents,"  Mkssrs.  Balmeb,  Lawrik  &  Co.,  103,  Clive  Street, 
Calcutta ;  and  all  remittances  he  made  payable  to  them. 


Quarterly. 

lis.  6 


S)ti'm3  o{  Subscription  : 

Yearly-  Half-yearly, 

Including  Postage  in  India        ...  Es.  18     ...  Ks.  10-8 
Pajable  in  adv^ance. 
Specimen  copy— Free  ;  Single  copy — One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— D.  J-  Keymer  &  Co.,  Whitejriar's  Street. 

NEW  YORK. — The  Scientific  Publishing  Co.,  27,  Parle  Place. 

ROME.— Loi.:scHER  &  Co. 

STllAI'J'S  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 

CHINA  akd   JAPAN- — Lane,     Crawford   &   Co.,   Hong-Kong, 

Shanghai,  and  Yokohama. 
JAVA-— G.  KoLPF  &  Co.,  Batavia. 
AUSTRALIA. — Gori-on  i^  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


Scale  of  (fharge*  for  JVdutrtisements. 

One   Page.  Hall  Page.         Quarter  Page.  Eighth  Page. 

Rs.  50     ...     Rs.  SO     ...     Rs.  18     ...     Rs.  10       . 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuou.s  insertions. 

NOTICE  TO  ADVERTISERS. 


Sixteenth  Page. 

Rs.  6. 


TH1<;  scope  of  thi.s  Journal  makes  it  aspire  to  become  the  only 
thoroughly  useful  and  trustworthy  means  of  communication  be- 
tween the  Profession  and  those  who  supply  its  wiints.  It  should  prove 
useful  alike  to  users  of  machinery,  engineering  and  building  plant,  or 
materials,  and  to  the  engineering  trades  generally,  including  manu- 
facturers or  importers  in  this  country. 

An  object  has  therefore  been  to  obtain  for  its  columns  special  re- 
cognition as  the  best  medium  for  Engineering  Advertiskments  in 
India.  We  use  the  word '•  India  "  advisedly  since  our  circulation  is 
not  confined  to  any  particular  locality  or  province,  but  is  pretty  equally 
distributed  all  over  the  country. 

It  is  hoped  that  the  Profession  will  utilise  the  Jounial  more  largely 
.for  making  known  its  requirements,  and  the  Editor's  co-operation  may 
always  be  relied  on,  should  it  be  needed,   for  such  purposes. 
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OUKSELVES. 

We  have  been  gratified  by  the  receipt  of 
several  letters  from  all  classes  of  our  subscribers 
in  reply  to  our  inquiry  relative  to  an  enhanced 
rate  of  subscription,  and  the  general  opinion  is  in 
favor  of  the  increase  suggested.  A  Port  Trust 
Engineer  writes  :  "  I  for  one  quite  agree  with, 
your  proposal,  and  wish  it  every  success."  A 
well  known  Executive  Engineer  in  Madras  writes : 
"  I  am  of  opinion  that  the  price  of  subscription 
might  very  well  be  raised."  An  Engineer  on  the 
South  Mahratta  Railway  writes  :  "  I  cannot  but 
pronounce  that  your  valuable  Journal  is  too 
cheaply  spread."  Many  "  don't  mind  increasing 
their  subscription." 

In  our  issue  of  17tli  March  last  we  mentioned 
that  frequent  suggestions  had  been  made  favor- 
ing an  enhancement,  and  our  hearty  acknowledg- 
ments are  due  and  are  hereby  tendered  to  our 
friends  and  supporters  for  the  encouraging  re- 
sponse now  made,  which  we  accept  as  an  evidence 
of  increased  confidence  on  their  part. 

We  have  therefore  resolved  that  from  the  1st 
January  next,  the  rate  of  subscription  will  be 
Rs.  18  per  annum,  including  postage,  with  corre- 
sponding half-yearly  and  quarterly  rates  as  notified 
elsewhere.  These  rates  will  not  affect  exist! no- 
subscribers  who  have  paid  their  subscriptions  in 
advance,  and  will  only  come  into  operation  for 
sucb  at  the  period  of  renewal.  All  subscribers 
in  arrear  will  be  charged  the  new  rate  from  the 
end  of  the  year. 


THE  EARLY  HISTORY  OF  RAILROADS. 
In  Scribner's  Magazine  for  October  there  is  a  continu- 
ation  of  the  interesting  series  of  articles  on  Railway 
affairs  in  England  and  the  United  States  to  which  we  have 
frequently  referred  of  late.  21ie  railroad  in  its  business 
relations  is  the  subject  dealt  with  this  time.  At  the 
outset  the  reader  is  reminded  that  the  railroads  of  the 
world  are  worth  now  from  twenty-five  to  thirty  thousand 
million  dollars,  and  that  this  sum  represents  probably  one- 
quarter,  if  not  one-third  of  the  civilized  world's  invested 
capital.  The  cajjital  emploj'cd  in  banking  business  is 
but  a  trifle  beside  thi.s.  The  world's  whole  stock  of 
money  could  jDurchase  but  a  third  of  its  Railways.  It  is 
well  to  be  reminded  now  and  again  of  these  stupendous 
business  facts,  and  they  by  no  means  measure  the  whole 
importance  of  19th  century  applications  of  steam  to  loco- 
motive purposes.     Immensely  increased  opporl  unities  for 
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business,  and  consequent  increase  of  business,  must  be 
taken  into  the  account,  and  such  indirect  developments 
in  their  full  extent  and  entirety  ore  incalculable. 

As  all  our  readers  know,  Railwajs  started  from  very 
small  beginnings.  In  the  earl}'  part  of  this  century, 
very  few  people  foresaw  that  thej-  would  be  able  to 
compete  with,  much  less  to  supersede  the  river-wiij-s 
and  canal-ways  that  were  then  the  staple  means  of 
communication,  and  in  the  latter  of  which  large  sums 
of  money  had  been  invested,  in  England.  They  were 
started  as  tramways  and  were  so  called  in  honor  of 
Benjamin  Outram,  who  constructed,  in  the  suburbs  of 
London,  a  short  line  of  railroad,  worked  by  horses. 
Then  came  Stephenson,  th«  steam  locomotive,  and 
an  industrial  revolution  in  its  train. 

When  the  year  1835  had  been  reached,  there  were, 
however,  only  1,600  miles  of  Railway  open,  and  in 
operation,  throughout  the  world — more  than  half  of  that 
length  in  the  United  States.  Ten  years  afterwards 
there  were  10,000  miles,  ten  years  after  that  again 
41,000  miles,  thirty  years  after  that  over  300,000. 
The  progress  made  has  been  steady,  uninterrupted, 
satisfactorj' — a  truly  wonderful  development  on  the 
primitive  idea  in  England,  which  regarded  a  railroad  mere- 
ly as  an  improved  sort  of  turnpike  road,  on  which  the 
public  might  be  allowed  to  run  their  own  carriages,  tolls 
being  charged  for  the  accommodation.  An  admirable 
example  of  John  Bull's  clinging  love  for  precedent,  and  of 
how  not  to  do  it,  involving  danger  of  collision,  as  well  as 
impractibilty.  Of  course,  it  did  not  long  endure.  The 
owners  of  railroads  soon  found  it  advisable  to  provide 
rolling  stock  to  nm  on  them,  and  to  retain  in  their  own 
hands  a  monopoly  of  control  over  both.  Moreover, 
there  was  doubling  up,  consolidation,  of  short  connecting 
lines  built  for  local  traffic  into  main  lines,  journeying 
long  distances.  All  which  reforms  tended  to  economy, 
as  well  as  efficiency  in  working.  The  system  of  owner- 
ship and  management  in  short,  had  to  conform,  to  adapt 
itself,  to  the  technical  necessities  of  the  business.  To 
business  minds  in  America  the  commonsense  of  the 
arrangement  early  commended  itself.  So  did  the  impor- 
tance of  railroads  as  National  lines  of  communication. 
But  these  were  prejudices  and  vested  interests  to  be  con- 
tended with.     We  read  in  Scribner : 

"  The  idea  was  present  in  the  minds   of  the   projectors 
of  the  Baltimore  and   Ohio,    of    the   Erie,    and    of  the 
Boston  and  Albany.     But  it  was  not  until    1850  that  it 
became  a  controlling  one ;  nor  was  it  universally  accepted 
t,  then.     As  late  as  1858   we   find  that  there   was  a 
,.  .'.nt  popular  agitation  in  the  State   of  New   York   to 
prohibit  the  New  York  Central  from  carrying   freight   in 
competition  with  the  Erie  Canal.     It  wa.s   gravely  urged 
tliat  the  railroad  had  no  busines.s   to   compete   with  the 
•  anal ;  that  the  latter  had  a  natural  right  to  the   through 
traffic  from  the  West,  with  which  the  railroads  must  not 
interfere.     It  is  less  than  thirty  years  since  a   convention 
at  Syracuse,  representing  no  mall    part    of  the  public 
sentiment  of  New  York,  formally  recommended   '  the  pas- 
sage of  a  law  by  the  next  Legislature  which  shall  confine 


the  railroads  of  this  State  to  the  business  for   which    they 
were  originally  created.' " 

Seven  yeai-s  later,  Vanderbilt,  Fisk,  Garrett — the 
American  Railway  Kings — were  masters  of  the  situation 
and  fighting  for  absolute  dominion  like  so  many  lions  and 
unicorns  fighting  for  the  crown.  The  result  of  their 
rivalries  and  struggles  was,  we  are  told,  "  to  place  an 
enormous  and  almost  irresponsible  power  in  the  hands 
of  a  few  men.  The  directors  of  such  a  system  stand 
between  thousands  of  investors,  tens  of  thousands  of 
employes,  and  hundreds  of  thousands  of  shippers. 
They  have  the  interests  of  all  these  parties  in  their 
hands  for  good  or  ill.  If  they  are  fit  men  for  their 
places,  they  will  work  for  the  advantage  of  all.  A 
man  like  Vanderbilt  gave  higher  profits,  larger  employ- 
ment, and  lower  rates  as  the  result  of  his  railroad  work. 
But  if  the  head  of  such  a  system  is  unfit  for  his  trust 
intellectually  or  morally,  the  harm  which  he  can  do 
is  almost  boundless." 

Congress  was  at  last  obliged  to  take  the  matter  of 
Railway  management  up  in  earnest,  and  at  last  order 
was  evolved  out  of  chaos.  Interstate  Commerce  Com- 
missioners were  appointed,  and  endued  with  authorit}-, 
and  consequently  quite  a  spasm  of  virtue  succeeded  to 
virtually  wholesale  unconscientiousness.  In  the  matter 
of  strenuous  virtue,  it  was  even  thought  that  some  of 
the  rival  companies  "stood  up  so  straight  as  to  lean 
over  backwards."  All's  well  that  ends  well  however.  But 
the  writer  in  Scribner  does  not  think  the  end  has  been 
reached  ;  suggests  that  the  "  Interstate  Commissioners" 
have  laid  down  a  few  principles  as  to  the  cases  when 
competition  justifies  through  rates  lower  than  those  at 
intermediate  points.  But  the  application  of  these 
principles  is  as  yet  far  from  settled ;  and  it  is  rendered 
doubly  hard  by  the  clause  against  pools,  which  does 
much  to  hamper  the  roads  in  any  attempt  to  secure 
common  action  on  the  matter  of  through  rates.  Each 
ill-judged  piece  of  State  legislation,  and  each  reckless 
attempt  to  attack  railroad  profits,  increases  the 
difficulty.  There  was  a  time  when  the  powers  of 
railroad  managers  were  developed  without  corresponding 
responsibility.  In  many  parts  of  the  country  they  are 
now  going  to  the  other  extreme — increasing  the  respon- 
sibility of  railroad  authorities  toward  shipper  and 
employes,  State  law  and  national  commission,  and  at 
the  same  time  striving  to  restrict  their  powers  to  the 
utmost.  Such  a  policy  cannot  be  continued  indefinitely 
without  a  disastrous  effect  upon  railroad  service,  and, 
indirectly,  upon  the  business  of  the  country  as  a  whole. 

In  this  quotation  sundry  morals  may  be  discovered 
worth  the  consideration  of  the  Indian  Government  and 
the  great  guns  who  advise  it  as  to  the  proper  conduct 
of  Railway  affairs. 


Rewards  foe  Mkkitorious  Discoveries  and  Inventions— Tlie 
Committee  on  Science  and  the  Arts  of  the  Franklin  Institute,  of  the 
State  of  Penn.sylvania,  desire  it  to  be  made  linown  that  the  eominittee 
is  empowered  to  award,  or  to  recommend  the  award  of,  certain  medals 
for  meritorious  discoveries  and  inventions  which  tend  to  the  progress 
of  the  arts  and  manufactures. 
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THE  BOMBAY  P.  W.  D. 

The  chief  defect  of  the  new  organization  recently 
discussed  by  us  for  the  Bombay  P.  W.  Department 
is  that  by  the  abolition  of  the  post  of  Chief  En- 
gineer and  Secretary  to  Government,  there  is  now  no 
one  really  responsible  for  keeping  down  expenditure.  A 
great  spending  department  such  as  the  "  Public  Works" 
should  be  under  a  single  capable  head,  in  order  to  secure 
undivided  responsibility  and  unity  of  command.  Now  by 
the  new  scheme  there  are  to  be  half-a-dozen  or  more  heads, 
co-equal  in  rank.  First— There  is  the  Secretary,  a 
junior,  who  is  responsible  for  the  general  administration. 
Second. — The  four  Chief  or  Superintending  Engineers, 
whose  powers  extend  only  as  far  as  their  divisions ;  but 
who  are  in  independent  professional  charge,  and  are  not 
liable  to  be  overruled  by  the  Departmental  Secretary. 
Third. — There  is  the  Examiner  of  Accounts,  who  has  been 
hitherto  treated  as  the  financial  adviser  of  Government 
and  supreme  in  matters  of  account. 

We  will  suppose  now,  that  under  these  numerous  heads 
some  scandal  in  the  Department  occurs,  such  as  a  waste  of 
public  money,  on  whom  is  the  blame  likely  to  be  fixed  ? 
It  is  plainly  impossible  to  divide  the  power  without  di- 
minishing the  responsibility. 

Now,  the  duty  of  the  former  Chief  Engineer  was  to 
exercise  this  general  control,  having  special  regard  to 
economy.  He  was  also  intended  to  lessen  friction,  and  to 
promote  harmonious  action  in  the  different  branches  :  to 
select  the  right  men  for  particular  posts ;  in  a  word,  to  ad- 
minister the  Department  in  the  impartial  manner,  which 
only  the  most  senior  and  capable  officer  can  be  relied 
upon  to  do. 

With  this  post  abolished,  the  Department  will  be  in  the 
same  position  as  an  army  without  a  commander  or  a 
ship  without  a  pilot.  The  four  Chief  or  Superintending 
Engineers  will  be  able  to  indulge  their  own  whims  and 
fancies  in  their  separate  divisions  without  fear  of  con- 
trol, and  the  administration  will  be  carried  on  by  the 
Government  advised  by  a  Secretary  who  has  never  visited 
the  works  in  progress.  In  our  opinion  if  reform  was  re- 
quisite, it  should  have  been  in  the  direction  of  still  fur- 
ther increasing  the  power  and  responsibility  of  the  Chief 
Engineer.  With  this  view  all  the  work  accounts  should 
be  submitted  by  Executive  Engineers  through  the 
Superintending  Engineers  in  order  to  make  the  latter 
acquainted  with,  and  responsible  for,  financial  irre- 
lugarities. 

This  would  reduce  the  work  and  the  expense  of  the 
office  of  the  Examiner,  whose  duties  would  be  reduced 
to  merely  abstracting  and  collating  the  accounts.  It  is  a 
mistsike  to  treat  this  officer  as  a  financial  adviser  of  Go- 
vernment. His  place  is  as  a  subordinate  of  the  Chief 
Engineer,  who  alone  should  be  consulted  on  matters  con- 
nected with  departmental  expenditure.  By  concentra- 
tion of  power  in  one  individual  will  be  secured  undivid- 
ed responsibility,  and  this  is  essential  to  secure  that  in- 
terest in  economy  the  want  of  which  is  now  so  apparent 
in  the  working  of  the  Department. 


§.oitB  mib  OlommentB. 


Mb.  Horace  Bell.— -We  hear  that  Mr.  Bell  has 
reported  unfavorably  on  the  Great  West  of  India  Rail- 
way Proposals,  and  that  the  matter  will  now  be  dropped — 
till  it  is  revived  again.  Mr.  Bell  has  come  to  Cal- 
cutta— to  find  something  to  do ! 

An  Acknowledgment. — We  have  received  from  the 
Government  of  Bengal  a  copy  of  the  Sixth  Quarterly  In- 
spection Report  of  the  Dock  Works  at  Kidderpore,  which 
are  being  carried  out  by  the  Commissioners  for  Making 
Improvements  in  the  Port  of  Calcutta,  which  we  may 
notice  later  on. 

Bombay  University. — The  results  of  the  recent 
Examinations  in  Engineering  of  the  Bombay  University 
are  surprising  when  compared  with  either  Madras  or 
Bombay.  No  less  than  53  candidates  passed  the  first 
Examination  by  the  old  rules  and  8  by  the  new  rules, 
while  of  the  27  candidates  for  the  L.  C.  E.  Examination 
only  four  failed. 

Long  Railway  Bridge  Span. — The  longest  Railway 
bridge  span  in  the  United  States  is  now  the  cantilever 
span  in  Poughkeepsie  Bridge,  548  feet.  This  is  said  to  be 
the  widest  completed  Railway  span  in  the  world.  The 
great  Forth  Bridge,  now  in  process  of  construction,  will 
have  a  span  of  upwards  of  1,700  feet.  The  Rohri  span  of 
the  Indus  Bridge  at  Sukkur  will  be  820  feet. 

Saugor  Roads  and  the  Mouth  of  the  Hooghly. — The 
depth  of  the  Gasper  Channel  has  increased  by  one  foot, 
but  the  entrance  into  Saugor  Roads  is  still  very  narrow, 
and  a  bar  is  likely  to  form  unless  the  sands  clear  away.  The 
pilots  have  asked  that  a  light-ship  may  be  stationed  there 
all  the  year  round.  Commissioners  for  Making  Improve- 
ments in  the  Port  of  Calcutta  will  be  asked  for  a  report 
on  this  point. 

Strange  if  Ture. — One  of  our  correspondents  writes, 
"  Burma  is  afflicted  with  a  blind  Executive  Engineer,  that 
is,  that  his  vision  has  become  so  imperfect  that  he  cannot 
read  a  letter  and  that  a  clerk  has  to  direct  him  where 
he  is  to  sign  his  name  when  documents  are  placed 
before  him  for  that  purpose.  This  officer's  retention  in 
office  would  appear  a  scandal  to  the  P.  W.  D.  as  well  as 
an  infliction  on  his  superior  officer. 

The  Russian  Railway  to  Vladivostock.  — News 
reaches  the  Lahore  paper  to  the  effect  that  renewed 
energy  is  being  shown  in  pushing  forward  the  scheme  of 
a  Russian  Railway  to  Vladivostock.  General  Annenkoff 
is  busily  engaged  in  promoting  it.  Whatever  the  politi- 
cal result  of  a  Trans-Asiatic  Railway  from  the  Caspian 
to  the  Eastern  Sea  may  be,  there  can  be  no  doubt  that 
it  will  have  an  immense  effect  in  the  development  of 
Siberia. 

Mr.  H.  N.  C.  Cloete.— It  is  said  that  Mr.  H.  N.  C 
Cloete,  C.E.,  Executive  Engineer,  first  grade  in  charge  of 
the  first  Calcutta  Division,  Bengal  Provincial  Work-s,  will 
take  furlough  to  Europe  at  the  commencement  of  the 
ensuing  official  year,  but  there  is  no  truth  in  the  rumour 
that  on  the  expiration  of  his  leave  he  may  retire  on  pension. 
Mr.  Cloete  is  only  40  years  of  age  and  a  first  grade  Exe- 
cutive Engineer  with  a  good  future  in  the  Department 
before  him. 
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An  Indian  Engineek  on  the  Colombo  Water- 
works.— Mr.  Oldham's  selection  for  the  construction  of 
the  Trichnopoly  Water-Works  has  encourged  him  to 
venture  on  an  expression  of  opinion  relative  to  the 
Maligakanda  tank  failure.  Mr.  Oldham  has  tried  to  im- 
press the  Colombo  public  with  the  idea  that  the  measures 
projtosed  to  be  adopted  are  not  likely  to  obtain  the  desired 
result  and  offers  suggestions  as  to  what  he  thinks 
ought  to  be  done. 

Flood  Damages  in  Lower  Bengal. — The  last  issue 
of  the  Calcutta  Gazette  contains  a  "  Resolution  on  the 
damage  caused  by  floods  in  the  Districts  of  Burdwan, 
Nuddea,  Hooghly,  Midnapore  and  24-Pergunnahs,  and 
on  the  Engineering  questions  involved ;  whether  the 
construction  of  escapes  for  the  relief  of  the  flooded  tracts 
is  practicable,  and  whether  the  maintenance  of  the  em- 
bankments is  expedient."  We  hope  to  deal  with  the 
subject  in  an  early  issue. 

TiRHOoT  State  Railway  Extension. — The  extension 
of  the  Tirhoot  Railway  from  Baptahi  to  Pertabgimge,  has 
just  been  passed  for  traffic  by  the  Consulting  Engineer, 
and  will  be  opened  in  a  few  days ;  this  brings  the  line  to 
the  bank  of  the  Kori  river,  over  the  wide  and  shifting  bed 
of  which  a  temporarj-  line  will  be  opened  for  the  present. 
It  is  proposed  to  remove  the  Traffic  Superintendent's 
office  from  Somastipore,  so  as  to  concentrate  it  with  the 
Manager's  and  Examiner's  offices. 

Budget  Estimates  of  the  Bombay  Municipality  for 
1889-90. — The  new  loans  required  for  1889-90  are  : — For 
Agripada  District  house  sullage  water  connections,  recent- 
ly sanctioned  by  the  Corporation,  Rs.  2,48,000 ;  Boulesh- 
wiir  Market  extension,  Rs.  1,.50,000  ;  and  proposed  market 
at  Foras  Road  and  other  works  for  1889-90,  Rs.  5,00,000  ; 
but  it  was  resolved  that,  instead  of  the  loan  works  for 
nine  lakhs  of  rupees  as  proposed  in  the  budget,  the  first 
two  works  for  four  lakhs  only  be  sanctioned. 

The  Madras  Harbour  Trust. — Mr.  R.  W.  Barlow, 
CA,  has  requested  the  Government  to  relieve  him  of  the 
Chairmanship  of  the  Madras  Harbour  Trust,  in  conse- 
quence of  a  wide  divergence  of  opinion  as  to  the  Chair- 
man's administrative  powers  under  the  Act  which  has 
arisen  between  Captain  Street,  the  Presidency  Port  Officer, 
and  himself  We  believe  that  it  wa-s  a  divergence  of 
opinion  such  as  this  between  Mr.  Barlow  and  Mr.  Thorow- 
good  that  led  to  the  resignation  of  the  latter.  These 
incidents  might  well  point  a  moral  as  well  as  adorn  a 
tale. 

A  New  Torpedo  Boat. — La.st  week  the  Leopard  a  small 
torpedo  boat,  was  launched  from  the  Bombay  Government 
Dockyard.  She  is  of  90  tons,  and  is  95  feet  in  length, 
17  feet  6  inches  in  breadth,  and  8  feet  9  inches  in  depth, 
and  has  been  built  on  White's  "turn  about"  system  under 
the  supervision  of  Mr.  G.  F.  Macklow,  Head  Constructor 
at  the  Dockyard.  She  will  be  fitted  with  ordinary 
compound  engines  of  350  horse-power  and  her  speed  will 
be  13  knots.  The  cost  of  the  vessel  will  amount  to  about 
one  lakh  of  rupees,  and  when  she  is  completed  at  the  end 
of  next  January,  she  is  to  be  sent  to  Calcutta. 

Assam  to  Burma. — The  road  from  the  Nichuguard  to 
Kohima  is  precipitous  in  many  places,  and  carts  and 
elephants  cannot  pass  along  it,  though  horses  can.  But  a 
good  cart  road  is  in  course  of  construction  for  which  one 
and  half  lakhs  of  rupees  have  been  sanctioned.  This  cart 
roar!  will  pass  through  Kohima  to  Manipore  and  then 
probably  to  Burma.     One  lakh   has  been  sanctioned  for  a 


road  from  Kohima  to  Mhow,  a  station  between  Kohima 
and  Manipore.  A  road  and  telegraph  line  now  pass  from 
Kohima  to  Sindwing  in  Burma,  through  Manipore.  This 
is  the  direct  and  shortest  way  from  Assam  to  Burma. 

Chenab  Bridge  at  Shere  Shah. — Very  satisfactory 
progress  appears  to  have  been  made  in  the  construction  of 
the  Railway  Bridge  over  the  Chenab  River  at  Shere  Shah, 
and  which  is  one  of  the  missing  connecting  links  of  the 
Sind-Sagar  Frontier  Railway.  Should  this  progress  con- 
tinue, there  is  good  reason  to  believe  that  the  bridge  in 
question  will  be  open  to  traffic  within  a  twelvemonth. 
The  connecting  link  of  the  Chenab  Bridge  at  Shere  Shah 
is  an  important  factor  in  the  scheme  for  the  defence  of 
India  ;  in  connecting  and  completing  the  great  lines  of 
Railway  communication,  which  are  as  admittedly  necessary 
to  the  material  prosperity  of  the  country  as  to  its  defence. 

South  Indian  Railway. — Petty  Contractors  are  wanted 
for  the  Villapuram  Extension,  for  the  supply  of  labor  and 
building  material,  etc.,  etc.  About  300  miles  of  new 
Railway  construction  has  been  started  from  Villapuram 
through  Teriwannamali,  Vellore,  Chit  tore  to  Terupatti 
and  Dharmavaram.  It  is  intended  to  carry  out  the  work 
as  far  as  possible  on  the  Departmental  or  Petty  Contract 
system,  and  the  attention  of  Petty  Contractors  for 
labor  and  materials  is  invited  to  the  undertaking.  Sub- 
ordinates such  as  Sub-Engineers,  Masonry  Inspectors, 
Surveyors,  Supervisors,  Overseers,  and  Maistries,  well  ex- 
perienced in  works  of  Railway  construction,  are  also 
required. 

Proposed  Railway  from  Chittagong  to  Dibrugarh. 
— Mr.  Bradlaugh  asked  the  Under-Secretary  of  State 
for  India  whether  the  Government  of  India  had  before  it 
a  proposal  for  the  construction  of  a  Railway  from  Chit- 
tagong to  Dibrugarh  ;  whether  one  of  the  conditions  of 
the  proposal  was  the  concession  of  land  and  of  certain  coal 
and  petroleum  rights  ;  and  whether  he  could  state  the 
full  particulars  of  the  proposal  and  by  whom  such  proposal 
was  made.  Sir  J.  Gorst  in  reply  stated  that  the  Secretary 
of  State  has  received  two  such  proposals,  which  have  been 
sent  to  the  Government  of  India  for  consideration  and 
report.  Until  a  reply  has  been  received  it  is  undesirable 
that  the  particulars  should  be  made  public. 

The  Tirhoot  State  Railway. — The  Indian  Daily 
News  says  that  the  particulars  given  of  a  recent  fatal 
Railway  accident  at  Motihari,  on  the  Tirhoot  State  Rail- 
way, disclose  a  curious  happy-go-lucky  condition  of  things. 
Facts  "  show  that  care  and  efficiency  are  not  very  closely 
looked  to  on  the  Tirhoot  State  Railway"  and  our  contem- 
porary adds :  "  the  occurrence  and  the  history  giveu  of  it 
has  suggested,  it  may  be  hoped,  to  the  superior  authori- 
ties of  the  Tirhoot  State  Railway,  the  desirability  of 
instituting  a  more  efficient  system  of  check,  to  ensure 
that  the  rest  of  the  line  is  not  worked  after  the  thorough- 
ly native,  but  extremely  unsafe,  fashion  which  is  alleged 
to  have  been  followed  by  the  station  staff  at  Motihari." 
Nevertheless,  we  have  been  assured  that  the  line  is  now 
being  worked  on  commercial  principles  ! 

Bengal  Coal  Company. — The  report  of  the  Directors 
for  the  half-year  ended  31st  October  shows  that  the 
sales  were  197,581  tons  of  coal  against  212,673  tons 
for  the  preceding  six  months,  making  the  sales  for 
the  twelve  months  410,151  tons.  The  quantity  of 
coal  raised  was  188,727  tons  against  212,673  tons  for  the 
preceding     half-year,  making  the   total   for  the   twelve 
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months  401,400  tons.  The  net  profit  for  the  half-year  his  party, 
is  Rs.  1,6.5,566,  and  adding  the  balance  from  the  preced- 
ing half-year  the  amount  available  at  credit  of  Profit 
and  Loss  is  Rs,  3,57,243.  The  Directors  have  written 
off  Rs.  30,000,  which  is  the  utmost  limit  allowed,  to 
credit  of  Depreciation  Fund,  and  they  suggest  that  a 
dividend  of  6  per  cent,  be  paid  for  the  half-year,  which 
will  absorb  Rs.  1,44,000,  leaving  Rs.  1,83,243  to  be 
carried  forward. 

The  Prospect  of  Railway  Construction  in  Oris- 
SA. — Very  hopeless,  according  to  Sir  Steuart  Bayley,  is  the 
prospect  of  Railway  construction  in  Orissa.  Unless  the 
Bengal-Nagpur  Railway  can  be  induced  to  run  a  branch 
from  its  main  line  to  Cuttack  and  Puri,  the  Lieutenant- 
Governor  thinks  there  is  little  likelihood  of  the  wants  of 
the  people  of  Orissa  being  satisfied  in  this  respect.  The 
Government  of  India  has  for  the  time  abandoned  the 
direct  initiation  or  guaranteeing  of  Railway  undertakings, 
and  its  offer  of  liberal  terms  to  any  Company  which  will 
construct  and  work  the  Orissa  line  has  so  far  failed  to 
attract  investors,  while  the  resources  at  the  disposal  of 
the  Local  Government  are  quite  inadequate  for  any 
such  purpose  as  the  construction  of  the  much-needed 
line  which  is  to  give  Orissa  due  facilities  for  com- 
mtmicating  by  land  with  other  parts  of  India 

Water-Supply  of  Madura. — The  following  is  the 
text  of  the  resolution  passed  by  the  Municipal  Council  of 
Madura  on  Mr.  O'Shaughnessy's  report  on  the  water- 
suplj  of  the  town  : — "  The  Council  feel  convinced  of  the 
necessity  for  a  complete  system  of  water-supply  to  the 
Madura  Town,  and  resolve  to  submit  Mr,  O'Shaughnessy's 
report  to  Government  for  consideration,  with  a  request 
that  they  will  make  a  selection  of  a  suitable  scheme  hav- 
ing regard  to  the  question  as  to  how  far  the  Periyar  Pro- 
ject may  be  utilised  in  carrying  the  scheme  out.  The 
Council,  however,  regret  the  state  of  their  finances  will 
not  admit  of  their  undertaking  such  a  large  scheme  with- 
out substantial  aid  from  Government.  They  therefore 
beg  that  the  Government  will  be  pleased  to  sanction  the 
grant  of  a  moiety  of  the  amount  required  for  the  scheme, 
and  lend  the  other  moiety  at  a  low  rate  of  interest.'' 


who  found  that  a  first-class  Military  route 
has  been  constructed  from  the  Valley  of  the  Indus  to 
the  heart  of  the  Afghan  plateau.  A  bridge  of  boats 
now  spans  the  Indus  at  Dera  Ghazi  Khan,  and  the 
station  at  Ghazi  Ghat  on  the  left  bank  has  opened  up 
Railway  communication  with  the  whole  of  India.  The 
only  obstacle  to  the  complete  development  of  the  new 
line  as  a  Military  and  trade  route  is  the  sandy  plain, 
twelve  to  fifteen  miles  broad,  lying  below  the  mountain 
range.  No  heavy  traffic  along  the  road  is  practicable 
over  this  loose  shifting  sand,  and  no  steps  have  yet  been 
taken  to  metal  this  part  of  the  road.  Unless  metalled, 
it  Avill  be  practically  useless  for  guns  or  cart  traffic,  and 
the  value  of  the  whole  road  will  thereby  be  to  some 
extent  neutralized,  as  a  chain  is  no  stronger  than  its 
weakest  link.  Probably,  however,  the  metalling  of  this 
section  of  the  road  will  be  soon  taken  in  hand. 


The  Trans-Caspian  Railway. — Accounts  vary  as  to 
this  great  Russian  Engineering  triumph.  The  Civil 
and  Military  Gazette  says,  "  Of  course  the  Trans- 
Caspian  Railway  is  not  at  present  anything  like  our 
Indian  lines,  and  some  travellers  describe  it  rather  as  a 
steam-tramway,  or  as  resembling  the  class  of  line  which 
our  Engineers  lay  down  to  facilitate  the  serious  construc- 
tion of  a  Railway.  The  same  holds  good  of  the  bridges. 
The  Oxus  Bridge,  for  instance,  as  we  learn  from  private 
letters,  gives  constant  trouble,  and  is  always  being  broken 
when  the  river  is  in  flood.  During  the  floods  of  last 
August,  fifty  metres  of  the  bridge  had  been  washed  away 
and  passengers  had  to  cross  in  boats.  Nevertheless,  a 
beginning  has  been  made  ;  and  the  Railway,  such  as  it  is, 
has  already  become  an  important  political  factor  in 
Central  Asia."  Perhaps  Colonel  LeMesurrier  could 
throw  more  light  on  the  subject.  We  believe  that  he  was 
favorably  impressed  with  what  he  saw  of  the  Russian  line, 
and  has  expressed  himself  accordingly  in  his  private 
report  to  Government. 

The  new  Dera  Ghazi  Khan  Peshin  Road. — This 
important  line  of  Military  communication  is  now,  after 
three  years  of  hard  work,  approaching  completion,  and 
was  recently   traversed  by  the  Commander-in-Chief  and 


Retirements  in  the  P.  W.  D.— Somebody  makes  a 
suggestion  towards  the  removal  of  the  present  unprece- 
dented block  of  promotion  from  which  the  officers  of  the 
P.  W.  D.  are  suffering.  It  is  that  "  Government  shall 
enforce  their  rule  for  the  retirement  of  Chief  Ensrineers 
after  five  years'  service,  and  shall  introduce  another  for 
the  retirement  of  Superintending  Engineers  after,  say, 
seven  years'  service  as  such.  It  is  understood  that  Go- 
vernment intend  to  especially  retire  a  number  of  officers 
next  year,  and  a  rule  for  retiring  Executive  Engineers  at 
50  years  of  age  has  lately  been  introduced.  The  hardship 
in  retiring  such  men  is  far  greater  than  would  ensue  to 
Chief  and  Superintending  Engineers  who  draw  much 
higher  pay.  Governors  and  Lieutenant-Governors  give 
place  to  their  successo)-s  after  five  years'  tenure  of  office. 
Why  should  Chief  and  Superintending  Engineers  hold 
their  places  for  ten  and  twenty  years  ?"  But  there  are 
three  classes  of  both  Chief  and  Superintending  En- 
gineers, which  offer  difficulties  to  giving  effect  to  this 
suggestion  not  easily  overcome.  We  may  take  this  oppor- 
tunity for  making  a  correction.  The  "  India"  P.  W.  D. 
Notification,  No.  293,  quoted  in  our  last  was  published 
ni  1884,  and  not  in  1888  as  our  printers  would  have 
it. 

KiDDERPORE    Dock     Works. — Good    progress     con- 
tinues   to  be    made   in  the    Kidderpore    Dock    Works 
and  now,  as   nearly  as   possible,   they  are  half  finished.' 
Three    portions    of    the    60  feet  lock    have   been   built 
up    to   spring    level,   and  the   erection   of    the   gates  of 
the  inner   bar    is   about    to   be    commenced.     The  quay 
walls   of    the   Tidal   Basin    have   been   built  for   72  per 
cent,  of  their  whole    length,    and   a    beginning  has  been 
made  at  the    80   feet  entrance  and   the    double  passage 
between    the   Tidal  Basin   and   Dock  No.  1.     The  foun- 
dations of  the  head    of  the  Graving   Dock  are  being  got 
in  under  great  difficulties,  the   soil    being   exceptionally 
bad,  and  it  being   necessary  to   timber  for  a  depth   of 
45  feet  in  consequence  of   the  closeness    of  the    work    to 
the  Dock  Works  Railway  and  the  Government  Dockyard 
buildings.     On  Dock   No.    1    78   per    cent,  of  the  quay 
walls  have  been   built  up   to  sub-way  level,  and  the  ex- 
cavation of  the  Dock  is  in  rapid  progress.     The  Hydraulic 
Engine  House  is  well  advanced,  but  is  now  waiting  for  the 
handsome  terra-cotta  mouldings,  cornices,  &c.,  being  made 
at  Raniganj.     The  excavation  of  the  Boat  Canal  connect- 
ing the  Docks  with  Tolly's  Nullah  is  nearly   completed 
and  a   beginning   has  been  made   on  the  lift  lock   and 
overbridges.     Though  half   the  work  is  done   less  than 
half  the  estimated  cost  has  been  expended. 
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The  lease  of  the  Burma  Kuby  Mines  to  the  Streeter  Syndicate, 
will  be  for  five  years. 

Th«  newly  formed  Bombay  Art  Society's  first  exhibiton  of 
paintings,  sculpture,  and  photographs  is  to  be  opened  on  the  4th 
of  February. 

Mr.  H.  Blanford,  Meteorological  Reporter  to  the  Government 
of  India,  at  present  on  furlough,  has  sent  in  his  papers  to  retire 
from  the  service. 

Shocld  relief  work  become  necessary  in  North  Behar,  it  will 
probably  take  the  form  of  an  embankment  for  a  Railway  from 
Sitamar'hi  to  Mozufferpore. 

The  Government  Telegraph  Department,  are  we  understand, 
making  preparations  to  construct  a  line  to  Calcutta  ind  Kendat, 
Tamoo,  Manipur  and  Assam. 

Th«  winter  has  set  in  with  unwonted  severity  in  Behar,  and 
this,  with  other  unfavorable  circumstances,  will  afifect  seriously 
the  prospects  of  the  rabi  crop. 

The  permanant-way  on  the  Oudh  and  Rohilkhund  Railway 
between  Benares  and  Mogul  Serai  is  in  a  bad  atate,  and  the 
oscillation  of  the  carriages  somewhat  serious. 

Messrs.  Sabapathy  Moodelliar  &  Co.,  of  Bellary,  are  making 
superhuman  efforts  to  start  their  PondicheiTy  Branch  Spinning 
and  Weaving  Mills,  on  or  about  the  1st  January  next. 

Mr.  Gamble,  Conservator-General,  Madras,  has  been  paying 
the  Dhoon  a  visit.  The  rumour  is  that  when  Mr.  Fisher, 
Director  of  Forest  Schools,  goes  home  on  leave,  Mr.  Gamble  will 
officiate  for  him. 

The  investigation  into  the  fatality  at  Motihari,  on  the  Tirhoot 
Stat«  Railway,  has  resulted  in  the  arrest  of  the  station-master, 
and  the  two  pointsmen,  for  negligence.  The  trial  will  take  place 
before  the  Magistrate  of  Motihari. 

Major  J.  B.  Keith,  once  Archoeologieal  Surveyor  to  Central 
India  and  the  North-West  Provinces,  has  conceived  that  the 
ancient  monuments  of  India  require  conservation,  and  is  pre- 
paring a  general  statement  on  the  subject. 

The  abolition  of  tolls  for  passengers,  animals,  vehicles,  and 
goods  travelling  over  the  Howrah  Bridge  across  the  Hooghly 
at  Calcutta,  has  at  last  been  proclaimed  by  the  Bengal  Gov- 
ernment.    They  will  cease  from  the  1st  of  January  next. 

The  Municipal  Commissioners  of  Bhagalpur  have  been  autho- 
rised by  the  Government  of  India  to  raise  in  the  open  market  a 
loan  of  Rs.  50,000,  repayable  in  37  half-yearly  instalments,  with 
interest  at  6  per  cent,  per  annum,  in  order  to  complete  their 
water-supply  scheme. 

In  reply  to  an  appeal  from  the  Secretary  of  the  Victoria 
Technical  Institute  at  Bombay,  the  Standing  Committee  of 
the  local  Municipal  Corporation  have  recommended  an  increase 
in  the  annual  grant  from  Municipal  funds  for  the  institution 
from  Rs.  5,000  to  Rs.  10,000. 

Under  a.  recent  decision  of  Government,  Non-Commissioned 
Officers  of  Rnyal  Engineers,  who  may  be  temporarily  attached  to 
convalescent  depOts,  in  consequence  of  impaired  health  resulting 
from  duty  as  submarine  miners,  will  be  allowed  half  their  normal 
rates  of  Engineer  pay  while  absent  from  duty. 

The  new  road  from  Gnatong  to  the  Jalep  Pass  is  finished,  and 
is  as  good  a  track  as  one  could  wish  for.  From  the  Tukola  to 
the  Nimla,  it  is  quite  level,  having  been  taken  round  the  slopes 
of  the  hills,  and  it  then  descends  with  a  gentle  gradient  to  the 
mouth  of  the  Jalep  Pass  ;  up  the  latter  it  has  to  go  as  of  old,  as 
best  as  it  can. 


%tikxs  to  the  Cbitor. 


The  Editor  detiret  it  to  be  ditttnctly  understood  that  he  does  not  hold 
hinuelf  responsible  for  the  opinions  expressed  by  correspondents.] 

A  QUERY. 
Sir,— Will  any  of  your  numerous  correspondents  enlighten  me 
which  is  the  proper  designation  for  open  line  inspectors— are 
they  called  P.  W.  Inspectors  or  Inspectors  of  Woiks,  and  are 
their  offices  called  sub-divisional  offices,  when  there  are  offices  of 
Assistant  and  Resident  Engineers  as  well  ?  Further  I  shall  be 
Bach  obliged  if  you  will  kindly  explain  to  me  the  distinc- 
tion between    the   two— "P.  W.  Inspector"  and  "Inspector  of 

Distaht-Sional. 


CONTINUOUS  BRAKES. 

Sib, — I  beg  to  enclose  you  a  cutting  from  Iron,oi  26th  October 
on  the  subject  of  continuous  brakes.  As  the  brake  question 
is  receiving  so  much  attention  in  India,  I  think  the  information 
might  be  of  interest  to  your  readers,  as  shewing  the  opinion  of 
Continental  Engineers  on  the  subject.  The  St.  Gotthard  Rail- 
way possesses  the  longest  and  steepest  incline  in  Europe,  and 
the  Vacuum  Automatic  Brake  was  worked  for  a  considerable 
time  on  this  Railway,  and  proved  that  in  its  present  form  it  was 
the  most  satisfactory  brake  for  that  line. 

Brakgman. 
Sdkkur  ;  December  1,  1888. 

[The  excerpt  shews  that  "for  the  long  steep  gradients  occurring  on 
the  St.  Gotthard  Railway  the  ordinary  arrangement  of  the  automatic 
Westinghouse  brake  was  not  considered  perfectly  satisfactory,  as  tha 
pistons  are  not  tight  enough  to  allow  a  lengthened  application  of  the 
brake  without  renewing  the  supply  of  air  to  the  reservoirs  from  time 
to  time,  and  it  is  somewhat  difficult  to  regulate  the  action  of  the  brake 
in  this  way,  while  besides,  in  case  of  its  automatic  application,  the 
train  has  to  be  stopped  while  the  blocks  are  released  separately  on 
each  vehicle." — Ed.,  /.  £?.] 


NORTH-WEST  FRONTIER  RAILWAY. 

Sir, — Glancing  at  any  map  of  the  Punjab  of  to-day,  one 
is  fairly  puzzled  to  make  out  the  purpose,  or  purposes  of 
the  Sind-Sagar  Railway.  It  is  not  a  commercial  line,  it  is 
not  a  political  line,  and  it  can  surely  have  no  pretensions 
whatever  to  be  considered  as  a  strategic  line.  If  this  was  the 
object  of  the  line,  it  is  certainly  the  poorest  attempt  at  strategy 
that  has  yet  been  attempted  in  India,  or  indeed  for  the  matter 
of  that,  anywhere  else ;  and  as  if  the  line  itself  were  not  a  mistake 
sufficient,  it  is  at  the  present  moment  being  more  than  emphasized 
by  the  construction  of  a  long  and  very  costly  Railway  bridge 
over  the  Chenab  at  Shere  Shah,  some  5  miles  below  Mooltan. 

A  steam,  or,  for  that  matter,  an  ordinary  ferry  arrangement, 
would  more  than  meet  all  the  requirements  of  the  scanty  traffic 
on  this  paltry  line,  and  Mr.  Bell,  Staff  and  Plant,  transferred  to, 
Kushalghur  where  the  Indus  is  only  100  yards  wide — vide,  route 
No.  5  in  Route  Book  of  1877.  This  would  be  only  one  span  of  300 
feet,  as  the  banks  are  understood  to  be  solid  rock  on  one  side  at 
least  if  not  on  both.  This  vpould  have  been  the  most  politic  and 
sensible  thing  to  have  done  in  the  first  instance,  leaving  untouched 
the  paltry  Sind-Sagar  line  entirely.  In  addition  to  the  bridge 
at  Shere  Shah,  there  is  now  the  Kohat  Bunnoo  Railway  under 
construction,  and  by  the  adoption  of  Kushalgurh  as  the  site  for 
the  connecting  bridge,  one  large  bridge  (that  at  Shere  Shah)  might 
be  saved  entirely  which,  in  these  days  of  cheese-paring  and  In- 
come-tax, is  surely  no  trifling  consideration.    . 

E.  B. 


"  RAILWAY  CROSSINGS." 


Sir, — I  should  feel  much  obliged  if  any  of  your  numerous 
readers  would  enlighten  me  as  to  the  correct  method  of  working 
out  the  lead  of  crossings.  The  old  Platelayers'  rule  of  twice  the 
gauge  into  the  denomination  of  a  crossing  is,  I  hear,  now  obsolete, 
and  that  a  shorter  lead  is  advocated,  and  should  much  like  to 
know  how  the  latter  conclusion  is  arrived  at. 

Whilst  writing  of  Crossings,  an  Engineer  advocates  a  loose  or 
slack  gauge  at  the  crossing,  and  the  reason  put  forward  is  that 
when  the  gauge  is  tight  the  wheels  of  the  vehicle  have  a  greater 
tendency  to  ride  on  the  nose,  and  that  when  slack,  the  wheels  are 
prevented  from  riding  the  nose  by  the  check  rail. 

Please  let  me  know  if  this  is  correct.  It  is  certainly  contrary 
to  the  usual  rule. 


P.  W.  L 


November  28,  1888. 


FURLOUGH  ALLOWANCES. 

Sir, — Apropos  of  the  official  papers  published  in  your  issue  of 
the  3rd  November  1888  on  page  356, 1  beg  to  relate  my  experiences 
for  the  benefit  of  ray  brother  Civil  Engineers.  '^JiSSi 

After  nearly  ten  years'  service  I  was  compelled  to  go  home 
on  leave,  under  medical  certificate,  having  contracted  malarious 
fever  in  working  in  the  bed  of  a  canal  for  over  three  months,  from 
early  dawn  to  late  at  night.  The  doctors  ordered  me  home  for 
one  year,  but  this  period  proving  insufficient,  I  got  an  extension  of 
six  months.  My  allowance  for  the  first  fifteen  months  of  the 
medical  leave  was  only  £54  per  quarter  (that  is,  the  equivalent 
of  half  my  pay)  ;  but  during  the  last  three  months  of  the  eighteen 
I  got  quarter  pay,  that  is,  only  £27  per  quarter  ! 

If  a  Civil  Servant,  or  a  Royal  Engineer,  or  a  Staff  Corps  Officer, 
or  a  Medical  Officer  goes  on  furlough,  he  gets  a  maximum  of  £250 
a  quarter  and  minimum  of  £125. 
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Please  uotf  that  there  was  no  minimum  in  my  case.  Moreover, 
H.S  I  Avas  appointed  by  the  Viceroy  (that  is,  the  rejjresentative  of 
Her  Most  Gacious  Majesty  the  Queen-Empress)  of  India,  I  am 
disqualiried  from  counting  for  service  for  pension,  any  furlough 
or  leave  under  medical  certificate  ! 

How  just,  how  honorable,  how  generous  are  the  Secretary  of 
State  and  the  Government  of  India!  If  India  were  governed 
by  the  much  abuseil  National  Congress,  or  even  the  blood  and 
iron  Russians,  the  Indian  Engineers  could  not  be  worse  treated. 
Perhap.s,  Mr.  Editor,  you  may  be  able  to  justify  the  illiberal  and 
the  ungenerous  treatment  meted  out  to  the  Indian  Engineers  by 
the  Secretary  of  State  and  the  Government  of  India. 

Indi.\n  Engineer. 

(We  leave  our  rival,  which  is  buoyed  up  by  the  sympathy  of  a 
Strachey,  on  the  Council  of  the  Secretary  of  State  for  India,  where 
the  Civil  Engineers  are  unrepresented,  "  to  justify  the  ungenerous 
and  illiberal  treatment  meted  out "  to  the  large  majority  of  the  Euro- 
pean Officers  of  the  Public  Works  Department  of  India. — Ed.,  /.  £!.] 


4.  Colonel  Wallace,  R.B.,  Lahore,  is  given  as  Director  of  the 
Dhond-Munmad  State  Kailway. 

r>.  Mr.  Carey  is  given  as  Kesident  Engineer  of  the  Eastern 
Bengal,  and  Nalhati  State,  Hallways. 

6.  The  change  of  control  in,  or  transfer  of,  the  Nagpore- 
Chattisgarh  State  Railway,  is  not  known  to  the  Editor  of  your 
rival. 

7.  The  death  of  Major  Willans  of  Assam  is  also  not  known 
to  him. 

But  why  continue  !  Such  is  the  knowledge  and  experience  of 
one  who  undertakes  to  be  the  exponent  of  Professional  opinion 
in  India  !  verbum  sap. 

Anti-Impostor. 


THE  ARCH^OLOGICAL  DEPARTMENT. 

Sir, — I  see  some  correspondence  in  one  of  the  Calcutta  dailies 
in  regard  to  the  contemplated  reduction  of  the  P.  W.  D.  Staff  in 
Bengal. 

Some  time  back  I  saw  in  one  of  your  issues  a  scheme  by  which 
a  certain  number  of  the  surplus  officers  of  the  P.  W.  D.  could  be 
usefully  eniployed  in  the  Archreological  Department  were  that 
department  reconstituted  on  the  lines  there  indicated. 

How  is  it  that  when  one  department  i.s  obviously  suffering  from 
want  of  trainetl  Engineer  olficers,  another  department,  which  hap- 
pens to  possess  a  superabundance  of  them,  contemplates,  or  is 
advised,  to  get  rid  of  the  surplus  by  retiring  them  on  pension  or 
bonus  ?  If  men  must  be  retired  on  pension  or  bonus,  would  it 
not  be  in  the  end  more  economical  to  retire  men  who  have  no 
professional  knowledge  rather  than  those  who  have  ? 

You  have  asserted,  and  it  has  not  been  contradicted,  that 
none  of  the  otficeis  of  the  Archasological  Department,  except  one, 
is,  or  has  ever  been,  a  Civil  Engineer  or  an  Aichitect  ;  and  yet 
one  of  the  priucijial  duties,  if  not  the  one  main  duty,  of  these  men 
is  to  prepare  drawings  of  ancient  buildiuL's,  to  illustrate  their 
architecture  and  eluci<late  their  construction  !  It  may  be  said 
that  they  have  also  to  examine  and  report  on  the  age  of  the  build- 
ings and  on  other  points  of  ])urely  antiquarian  interest  ;  admit- 
tins;  that  this  is  so,  as  all  or  mostly  all  of  these  men  when  they 
joined  the  service  must  have  been  ignorant  of  Indian  antiquities 
and  have  learneil  what  they  know  (and  it  does  not  seem  much 
judging  from  publishe<l  results)  since  joining  their  appointments 
is  it  not  obvious  that  the  surplus  P.  W.  D.  men  who  have  to  be 
retired  on  pension  or  bonu.s,  would  learn  the  antiquities  at 
least  as  %oeV,  and  prohabh/  much  better  than  the  untrained  men 
who  now  fill  up  posts  which  only  trained  Arehitects  or  Engineers 
ought  to  fill  ?  What  are  the  men  of  the  Archaiological  Depart- 
ment doing  ?  E.tcept  some  reports  from  the  Madras  section 
not  a  single  report  or  publication  has  been  issued  by  the  Depart- 
ment for  the  past  three  years  ;  well  would  it  have  been  for  the 
Madras  report  not  to  have  seen  the  light  ;  your  paper  criticised 
it,  but  in  terms  not  half  severe  enough.  Your  paper  alluded  to 
a  Bengal  report  <ince,  but  no  one  seems  to  have  seen  it,  at  least 
it  is  not  to  be  hail  anywhere,  and  is  not  published.  Is  this  sort 
of  tiling'  to  go  on  forever,  while  professional  men  who  would 
probably  turn  out  something  tan<;ible  if  they  be  in  the  Department 
are  to  be  compulsorily  retired  ?  You  profess  to  take  up  the  cause 
of  those  unfairly  treated,  don't  you  think  that  you  ought  to  put 
your  suggestion  of  the  employment  of  professional  Engineers  in 
the  Arclu-eological  Department  more  persistently  and  prominently 
forward  than  you  seem  to  have  done  ? 

Common  Sense. 
[We  may  say  that  the  "  suggestion  "  made  by  us  relative  to  the 
re-organization  of  the  Arclueological  Department  is  now  under  the 
consideration  of  Croverunieiit— the  heart  of  the  scheme  bein»  the  em- 
ployment of  1'rofe.ssional  Kngineers  instead  of  any  one  whom  the 
Director  chooses  to  employ, — Ed.,  /.  E.] 


DIRECTORY  OF  INDIAN  RAILWAY  OFFICIALS. 

Sir, — Your  rival  extracts  a  list  from  the  RailwnT/  Engineer  and 
issues  it  as  correct  up  to  date.  It  is  a  case  of  the  blind  leading 
the  blind.  Glancing  over  tlie  list  with  my  imperfect  knowledge 
ofjthe  wide  field  it  covers,  I  observe  : 

1.  Mr.  Wynne  is  not  put  down  as  Agent  of  the  B.  N.  Railway. 

2.  The  B.  and  N.-W.  Railway  is  repeated  twice,  and  on  the 
second  occasion  Mr.  Rhind  is  given  as  the  Loco.  Superintendent. 

3.  Mr.  Lightfo<it  is  given  as  Auditor  of  the  O.  R.  Railway 
(Gimranteed)  Co.  I  His  name  is  also  given  again  as  Manager  of 
the  Sind  Section,  N.-W.  Railway. 


THE  P.  W.  D.  OFFICES,  LAHOEE. 


Sir,— The  splendid  design  for  the  offices  of  the  P.  W.  Secre- 
tariat, Madras,  illustrated  at  page  312,  No.  16,  Indian  Engineer- 
ing, forcibly  reminds  me  of  the  old  Military  Barrack  in  which  the 
Punjab  P.  W.  Secretariat  lias  been  housed  since  the  annexation 
of  the  Province  in  April  1849.  True  the  old  Barrack  in 
question  is  not  quite  so  ugly  as  the  old  Workshop  at  Madras 
was,  nevertheless  'tis  only  an  old  Barrack  at  best  ;  insufficiently 
lighted  and  ventilated,  and  but  ill-adapted  to  the  require- 
ments of  the  present  P.  W.  D.  The  total  length  of  the  Madras 
building  illustrated  appears  to  be  266  feet,  and  this  is  probably 
about  the  length  of  the  old  Barrack  at  Lahore.  There 
would  thus  be  little  or  no  trouble  in  adapting  the  beautiful 
"  fajade"  so  well  illustrated  in  Indian  Engineering  to  the  present 
oflices  at  Lahore,  and  this  is  the  more  urgent,  because  of  the 
cramped  space  afforded  in  the  present  building. 

True  the  principal  fagade  would  not  be  towards  any  of  the 
important  roads  of  the  station,  nevertheless  a  very  "suitable 
frontage  might  easily  be  obtained  looking  out  on  the  Municipal 
Garden,  and  the  ends  of  the  building  might  be  completed 
similar  to  the  central  portion  of  the  facade,  or  by  way  of  vaiietv 
might  be  completed  with  Grecian  porticos  aiid  pediments,  and 
as  the  General  Branch  is  at  one  end  and  the  Irrigation  Branch  at 
the  other,  both  would  thus  be  suited  alike. 

I  should  also  add  that  the  miniature  "kiosis"  shewn  on  the 
elevation  would  be  in  perfect  harmony  with  existing  buildino-s 
in  the  immediate  vicinity,  as  the  Mayo  School  of  Arts  and  Public 
Library.  The  whole  of  the  proposed  work  should  be  executed  in 
Tarakee  Ashlar  with  rusticated  quoins  at  the  angles,  all  in  Portland 
cement.  The  roof  drainage  pipes  might,  I  think,  be  masked  in 
pilasters  discharoing  into  a  coveretl  egg-shaped  drain  all  round 
the  building  and  sloping  towards  the  roadside  drain  at  the 
west  end.  The  roof  of  the  whole  building  should  be  raised  and 
reconstructed  on  recognized  principles  instead  of  the  present 
leaky  muil  roofing  supported  on  trusses  with  struts  and  strainino- 
timbers — a  most  unsightly  as  well  as  unscientific  construction. 
It  can  scarcely  be  expected  that  the  present  distinguished  Chief 
Engineer  of  the  Punjab,  whose  tenure  of  office  will  unfortunately 
expire  in  May  next,  will  take  up  this  matter  ;  but  had  he  the  full 
time  of  five  years'  tenure  before  him,  there  can  be  no  doubt  that 
he  would  adopt  and  carry  out  the  idea  herein  sketched  with 
that  earnest  thoroughness  which  has  been  a  distinguishing  feature 
in  his  long  service. 

Even  as  it  is,  he  can  do  a  little  towards  the  accomplish- 
ment of  the  work  just  now,  as  the  Provincial  Budget  is 
just  now  being  prepared,  he  enters  an  allotment,  say,  of 
lis,  10,000  to  Rs.  20,000  for  the  ensuing  year,  which  might  be 
utilized  in  stone  of  suitable  dimensions,  merely  scabbled  at  the 
Tarakee  quarry,  being  finally  dressed  at  site,  and  by  the  time  a 
sulficient  quantity  of  stone  has  been  collected,  Mr.  J.  E.  Hilton, 
Executive  Engineer,  Lahore  Division,  will  probably  have  returned 
from  furlough  and  ready  to  take  up  the  work.  Meantime  in 
addition,  the  permission  of  the  talented  Architect,  who  evolved 
beauty  from  worse  than  chaos  at  Madras,  might,  as  a  matter 
of  courtesy,  be  solicited  to  adopt  his  magnificent  design  for 
Lahore. 

To  the  next  Chief  Engineer  of  the  Punjab  then  would  fall  the 
pleasing  task  of  carrying  out  this  splendid  work,  and  an  officer 
with  a  purely  Architectural  taste  exactly  suitable  for  this  parti- 
cular work  is  to  be  found  fully  matured  in  Colonel  Beresford 
Lovett,  C.S.I.,  R.B.,  who  will  undoubtedly  be  the  next  Provincial 
Chief  Engineer,  who  has  already  disi)layed  his  taste  in  and  for 
architecture  in  his  design  for  the  "  Edwardes'  Memorial  Gate  "  at 
Peshawar  and  the  "  Principal  Fagade  "  of  the  Tulisal  at 
Abbottabad,  where  he  was  serving  as  Executive  Engineer,  when 
the  Kabul  complications  called  him  to  the  more  congenial  occu- 
pation of  the  "  tented-field,"  than  the  comparative  ease  and 
comfort  of  that  prettiest  of  stations  in  the  Punjab,  Abbottabad. 

In  conclusion,  I  would  earnestly  suggest  that  the  present  distin- 
guished officer,  who  holds  the  reins  till  May  next,  will  initiate  the 
matter  by  entering  the  allotment  suggested  in  next  year's  Pro- 
vincial Budget,  and  thus  indelibly  inscribe  his  name  on  this 
"  Temple  of  Fame  "  for  the  Punjab. 

E.  B. 


468 


INDIAN  ENGINEERING. 


[Docembcr  15,  '88. 


(iencval    ;jrtidcs. 


UNIVERSITY  SENATE  HALL. 
The  beautiful  structure  of  which  we  give  an  illus- 
tratiou  in  this  issue  was  erected  from  designs  by 
Sir  Gilbert  Scott,  R.A.,  k.s.a.,  f.ri.b.a.,  the  work  com- 
mencing in  March  1869  and  being  finished  in  December 
1874.  Towards  the  cost  of  erecting  the  Hall  Sir  Cowas- 
jec  Jehangeer,  Kt,  c.s.i.,  contributed  Rs.  1,00,000,  the 
actual  cost  being  Rs.  3,79,389.  The  architecture  is  of  an 
Ciuly  French  type  of  the  thirteenth  century.  The  Hall 
b  104  feet  in  length,  by  44  feet  in  breadth,  with  a  height 
of  63  feet  to  the  apex  of  the  groined  ceiling,  with  a 
semi-circular  apse  of  38  feet  diameter,  separated  from 
the  Hall  by  an  imposing  arch.  Round  three  sides  of  the 
Hall  there  is  a  gallery  supported  on  ornamental  iron 
brackets,  and  reached  by  stair-cases  in  octagonal  towers 
at  either  side  of  the  eutrRuce  p^rch.  The  facing  is  of 
Coorla  hammer-dressed  rubble  in  courses  of  5  inches 
depth,  pointed  with  Portland  cement.  The  plinth  is 
chisel-dressed  Cborla,  bases,  capitals,  cornices  and  all 
other  dressings  of  Porebunder ;  shafts  of  blue  basalt, 
except  in  the  main  entrance  where  they  are  marble. 

The  groining  is  turned  in  buff  bricks  with  Porebunder 
stone  ribs  ;  the  floors  paved  with  Minton  tiles  and  roofs 
of  Taylor's  patent  tiles. 

The  interior  of  the  building  corresponds  with  the 
beatity  of  the  exterior,  and  the  brackets  that  support  the 
gallery  and  railing  are  much  admired. 

In  the  Hall  is  a  statue  of  Sir  Cowasjee  Jehangeer. 

Xenophon. 


RAILWAY  WORK  IN  UPPER  BURMA. 

(Contimied  frovi  page  415.^ 
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ly  May  1887,  when  the  earthwork  of  my  original  divi- 
sion, was  nearly  completed,  an  extension  South,  of  16 
miles,  was  added  to  the  Division,  making  45  miles  in  all ; 
this  latter  portion  (with  some  high  banks)  was  carried  out 
during  the  rains,  under  greater  difficulties  even  than  the 
rest.  Nine  miles  of  jungle  cutting  had  to  be  done  ;  floods 
from  hill  streams  often  swamped  the  country,  and  it  was 
difficult  to  move  about,  even  on  an  elephant,  while  there 
wa.s  no  shelter  for  the  staff  along  the  line.  Labor,  however, 
was  plentiful,  prompt  cash  payments  had  by  this  time  quite 
gained  us  the  confidence  of  the  Burmese.  The  people  here 
were  poorer  than  those  elsewhere,  having  but  lately 
been  allowed  to  return  to  their  villages  and  cultivate 
again.  In  this  district  they  had  been  all  dacoits, 
and  therefore  under  a  ban  for  some  time,  no  Burman 
being  allowed  to  cultivate,  or  even  live  there  ;  any  met 
with  could  be  shot.  Thabyeedaoung,  the  head  quarters 
of  the  Sub-Division,  is  oppo.site  a  pass  in  the  Shan  Hills 
(the  Nultack  Pass)  through  which,  it  was  said,  30  lakhs  of 
merchandise  used  to  come  in  the  old  king's  days  yearly. 

Plaldaying. — The  rails  came  up  in  August  and  were 
delivered  about  a  mile  north  of  my  Division,  where  the 
line  crossed  the  river  Mitingnay,  from  flats  direct  from 
Rangoon.  Over  this  river  a  timber  bridge  had  been 
erected,  and  the  rails  were  laid  across  and  up  to 
Mandalay  shore.  By  this  way  we  got  engines  and 
rolling,'  stock  on  our  Division.  This  bridge  is  worth  de- 
scribing :  about  700  feet  long,  and  70  feet  high  from 
lowest  bed  to  floor  level,  in  spans  of  35  feet,  with  double 
piers  at  every  fourth  bay  where  the  cylinders  (for  the 
permanent  bridge)  were  to  be  placed  ;  for  the  piers  30 
feet  piles  were  first  driven  in,  and  the  superstructure, 
erected  on  these.  This  work  was  completed  by  the  late 
Mr.  Dibblee  in  four  months.  The  river  had  never  less 
than  15  feet  of  water  in  it,  and  when  freshes  came  down 
there  was  a  rapid  current.  It  proved  most  useful,  as  not 
only  did  it  answer  its  main  purpose  well,  which  was  for 
erecting  the  permanent  girder   bridge  and  putting  down 


the  cylindcr-s,  but  it  allowed  of  all   I'olling  stock   for   the 
Kyaukcsie  Division  being  got  over,  and  also  gave  us  trolly 
communication  with  Mandalay,  our  only  base  of  supplies. 
The  permanent  bridge,  4  spans  of  150  feet   with  2  land 
spans  of  40,  has  since   been  completed   and    opened   for 
traffic.     We  got  our  first  engine  over  under  rather  trying 
circumstances :  a  heavy  flood  had  heaped   masses  of  debris 
against  the  timber  bridge,    which  was  swaying    from  the 
great  pressure  and  the  velocity  of  the   current,   our   en- 
gine was  on  the  other  side,  and  it  was  of  great  importance 
that  we  should  get  it  across.    Just  as  the  order  was  wired 
from  Mandalay,  "  On  no  account  pass  engine  over  bridge," 
it  was  started  off,  and  sent  up  a    triumphant   whistle    in 
reply  as  it  reached  the  other  side  ;  the  line  was  very  wavy 
over  the  bridge  and   it  was  risky  work,  but  as  it  was  po.s- 
sible  (as  it  seemed  at  the  time)  that  the  bridge  might  go 
altogether  it  was  necessary  to  get  it  across  at  all  hazards. 
The  rails  were  delivered  at   the  base  of  a   20   foot   bank 
during  the  rains,  they  had  to  be  hauled  up  this  and  on  the 
trucks.    Plate-laying  went  on  without  ballast  to  the  end  of 
the  Division,  45  miles,  and  was  completed  in  March  1888. 
The  bank  was  soft  while  the  rains  lasted,  and  work  had  to 
be  stopped  during  heavy  rain  ;  at  places  the  timber  bridges 
were  not   completed,  and  the  rails  were   taken    on   by 
trollies   2  to  5  miles  from  the  head,  bullocks  were  then 
used  for  pulling  the  trollies,  and  foimd  more    economical 
than   men,    a  whole  train    starting  off  each    night,    for 
work   next  day,  with  a  policeman   on  the   top  of  each. 
Some  platelayers  were  sent  to  me  from  Calcutta.     These 
mostly  turned  out  useless,  and  the  bulk  of  the  work  was 
done  by  the  Burmese.     They  turned  out  good  workmen, 
the  men  loading  the  rails  and  women  the  sleepers,  and 
most  of  this  was  done  by  contract  at  Rs.  450    per   mile. 
After   October,   the   rails  for   about  20  miles  had  to  be 
brought  by  country  boats  from  Mandalay  down  the  Irra- 
wady   and    up    the   Mitingnay  river,  as  this  last  was  too 
shallow  for  flats.     This  caused  delay  and  trouble.     Half 
a   mile    a   day   was   done   when  everything    went  right. 
Police  were  not  available  to  camp  out  with  the  platelaying 
gangs,  and  there  were  frequent  stampedes  when  a  village 
near  was  looted.     Where  diversions  were  put  in,  they  were 
made  as  easy  as  practicable  with  curves   of  1000   radius 
and  gradients  of  1  in  100.    It  is  a  very  great   mistake 
to  make   diversions    difficult ;  slow  running,  and    a    few 
derailments   will    cost   more    by  delaying  work  than  the 
slight  extra  expense  incurred  in  making    these    easy   ati 
first.     As   soon   as  the  rains   were    over,   we  could  run 
15  miles  an  hour  as  we  went  on. 

Permanent  Bridges. — Early  in  December  1887,  these 
were  commenced.  Rails  being  then  laid  for  20  miles,  stone, 
lime  and  sand  were  railed  to  site,  and  the  smaller  ones 
soon  finished.  With  the  larger  there  was  evei-ywhere 
much  delay  in  getting  foundations  in  from  want  of 
plant,  and  bags  filled  with  cement  concrete  for  several 
feet  deep  were  used  in  default  of  other  means  of  put- 
ting in  foundations,  which  were  from  8  to  12  feet  deep, 
canals,  or  perennial  streams  from  the  hills,  keeping  up 
water  in  all.  Screw  piles  were  available  for  some,  but 
abutments  had  everywhere  to  be  jjut  in  solid.  Lime- 
stone was  carted  in  to  Kyauksie  from  quarries  5  miles  off 
and  there  burnt  for  the  whole  Division  in  conical  kilns 
with  wood.  The  wood  cost  15  Rs  per  100  mannds:  the  lime- 
stone stacked  cost  Rs.  11  per  100  mauuds,  being  a  rich  lime 
which  would  not  set  in  damp  or  wet  foundations  withotit  a 
certain  admixture  of  soorkee.  With  one  of  .sand  and  one 
of  soorkee  it  made  a  most  excellent  mortar  and  would  set 
well,  with  two  of  sand  only  in  superstructure. 

Rubble  stone  was  quarried  in  the  K3'auksie  hill,  and  in 
another  5  miles  north  good  (piality  fairly  bedded  crysta- 
line  sandstone.  Tlie  soil  nearly  everywhere  being  im- 
pregnated with  .saltpetre,  bricks  were  not  reliable. 
Soorkee  was  brought  from  Mandalay  in  bags  until  a  few 
bricks  were  burnt  for  this  purpose,  and  it  was  no  easy  mat- 
ter getting  the  Burmese  to  pound  this.  In  one  Sub-Division, 
after  a  whole  day's  talk,  the  head  man  who  was  burning 
bricks  agreed  to  pound  this  at  a  certain  rate,  and  the 
Engineer  was  considerably  elated  at  having  settled  thia 
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himself  with  the  man  in  pure  Burmese,  but  that  evening 
an  Agent  of  the  Bombay-Burmah  trading  Co.  who  could 
speak  the  language,  found  the  contractor  in  much  per- 
plexity for  he  said  the  "  Thakin  "  was  not  in  joke.  He 
spoke  quite  seriously,  "  but  now  I  can  manage  two  women 
for  8  annas,  but  I  cannot  do  the  same  to  four  baskets 
filled  with  soorkee,"  the  word  pounding,  in  Burmese, 
being  scared}'  distinguished  in  sound  from  a  word  having 
one,  with  a  different  meaning,  and  perhaps  oftener  used 
in  daily  life  by  them.  The  matter  was  explained  next 
morning  and  raised  a  hearty  laugh  among  the  workers, 
male  and  female. 

Material  was  entirely  railed  to  bridge  sites,  no  other 
means  of  transport  being  possible,  and  the  daily  re- 
quirements of  Sub-divisions,  of  stone,  lime,  sand  and  soor- 
kee were  not  easy  to  meet,  with  carriage  of  permanent 
way  going  on  at  the  same  time.  Two  trains  were  devoted 
to  this  latter,  and  in  February,  as  the  lead  grew  longer,  a 
third  train  had  to  be  given  for  this,  which  altogether  put 
back  progress  on  the  larger  bridges  during  the  most 
favourable  time  for  working.  The  rate  for  labor  only  on 
masonry  was  at  first  Es.  12  per  100  but  this  had  to  be 
raised  to  Rs.  16,  the  work  done  by  imported  labor  ;  the 
Burmese  tried  it,  but  we  could  not  afford  the  time  to  teach 
them.  The  total  cost  per  100  was  estimated  at  Rs.  70,  but 
it  was  done  for  about  Rs.  50  I  believe.  Leaving  before  the 
books  were  made  up  for  this  work,  I  cannot  be  sure  of 
the  exact  cost.  By  May  the  smaller  bridges  and  culverts 
were  finished  in  the  first  30  miles  and  the  larger  bridges 
all  in  hand. 


Thus  we  see  that  our  restitution  <}>  as  needed  by  a 
t\vist  fi  need  not  be  delivered  at  once  and  that 
while  it  is  being  delivered  in  instalments  other  causes 
for  (f>  movements  will  intervene  and  will  modify  the 
action.  Had  our  restitution  0,  as  needed  for  the  twist 
/5  not  been  small,  it  might  only  itself  be  slightly  affected 
by  those  other  ^  movements  that  result  from'slight  ele- 
vations and  depressions  in  the  ground.  But  as  we  have 
proved  that  our  ^  is  itself  small,  we  see  that  it  may 
entirely  bo  destroj'ed  by  that  negative  (f>  which  results 
from    the  front  wheel  running  over  a  shallow  hole. 

And  as  the  bicycle  is  continually  on  ordinary  roads 
thus  plunging  down  or  diving — and  plunging  up  or 
roaring — we  may  leave  our  restitution  0  as  an  undistin- 
guishable  element  in  the  crowd  of  these  little  0  move- 
ments. 

Fig.  9. 


T.  E.    Owen. 


(To  be  continued.) 


BICYCLE  RUNNING. 

By  a.  Ewbank. 

IX. 

An  ordinary  carriage  has  what  are  called  springs.  The 
geometrical  action  of  a  spring  is  as  follows  :  Let  A  and 
B  be  two  points  of  a  body.  Then  if  A  and  B  are  rigidly 
connected  any  movement  taken  up  by  A  requires  that  a 
certain  corresponding  movement  should  immediately 
and  entirely  be  taken  up  by  B. 

But  if  between  A  and  B  we  insert  a  spring  C  the  A- 
movement  is  initially  absorbed  by  C  and  is  then  delivered 
more  slowly  and  by  instalments  to  B.  While  C  doles  out 
the  necessary  movements  to  B,  the  A  point  possibly  re- 
ceives a  fresh  impulse  which  it  passes  into  C. 

In  this  way  B  is  at  any  moment  receiving  partial 
effects  of  various  distinct  impulses.  Thus  B  receives  a 
resultant  of  various  components  and  these  components 
may  be  partly  destropng  each  other.  In  fact,  we  may 
say  that  they  must  partly  destroy  each  other.  And  we 
may  add  that  they  may  entirely  destroy  each  other. 
In  other  words,  though  A  may 
impulses  there  may  be  moments 
effect  at  B  is  nil  or  zero. 

A   bicycle  has   no  formal    spring 
a  certain  extent  springy  and  so  are  the  connections. 

In  this  way  a  ^-rotation  indent  instead  of  setting  in 
immediately  and  liilly  to  correspond  to  a  /3-twist  of  the 
handle,  will  be  executed,  so  to  say,  by  instalments.  And 
while  one  instalment  is  being  supplied  to  pay  a  back  debt 
for  one  B,  another  instalment  is  supplied  in  part  payment 
of  a  more  recent  B. 

Again,  let  a  bicycle  suddenly  run  its  front  wheel  into 
a  depression.  This  requires  a  negative  0.  At  that 
moment  let  the  handle  have  a  /3-twist.  This  requires  a 
positive  (j).  The  real  f/)-rotation  will  be  a  difference  of 
these  and  that  difference  may  be  zero.  In  such  a  case 
the  ground  just  sinks  away  from  the  front  wheel  with 
such  a  rapidity  that  the  /3-twist  does  not  cause  the  wheel 
to  burrow  into  the  ground.  What  is  called  the  play  of 
the  machine  is  akin  in  its  effects  to  a  springy  element. 


continuously     suffer 
when  the    resultant 

but  each  wheel  is  to 


We  now  pass  on  to  another  point  in  the  dynamics  of 
the  bicycle.  In  fig.  9  A  B  J  is  the  momentary  track 
which  we  may  suppose  the  bicycle  to  have  just  before  a 
,8-twist  (clockwise)  is  given.  The  hind  wheel,  of  which  A 
is  the  lowest  point,  being  on  a  slope  6  tends  as  an  isolated 
wheel  to  run  on  a  curve  A  M.  The  front  wheel  whose 
lowest  point  is  B  and  whose  plane  is  the  new  slope  X  tends 
as  an  isolated  wheel  to  run  on  a  curve  B  N.  The  mass  of 
the  connections  and  the  mass  of  the  rider — or  at  all  events 
a  part  of  his  mass — say  the  trunk  of  his  body — tend  to 
keep  along  the  straight  line  A  B  J.  But  the  front  wheel 
runs  off  to  the  right  hand  in  the  momentary  direction  B  F. 

The  consequence  is  that  the  front  wheel  is  pulled 
laterally  by  the  rest  of  the  machine.  The  force  acting 
thus  on  the  front  wheel  is  similar  in  direction  to  the  line 
H  L  in  the  figure.  This  force  tends  to  pull  over  the  front 
wheel  so  as  to  lessen  the  angle  which  it  makes  with  the 
horizon.  We  may  say  that  such  a  force  introduces  an  up- 
setting tendency.  The  actual  effect  on  the  front  wheel  de- 
pends partly  on  the  mass  that  is  pulling  thus  laterally.  The 
effect  increases  if  this  mass  increases.  The  effect  depends 
partly  on  the  mass  of  the  front  wheel.  The  effect  de- 
creases if  this  mass  increases.  The  effect  dejDends  partly 
on  the  rotations  of  the  front  wheel  and  hind  wheel.  The 
rotation  of  the  hind  wheel  increases  the  resistance  which 
it  offers   to  leaving  the  track  A  B  or  A  M  and  following 
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the  front    wheel, 
requires  the  hind 


For  this  following  the  front  wheel 
wheel  to  change  the  direction  of  its 
plane,  and  to  this  change  the  rotatory  energy  objects. 
Similiwlv  the  rotatory  energy  in  the  front  wheel  makes 
it  rosL*t," being  pulled  over  so  as  to  change  its  inclination 
X  into  some  less  angle.  This  resistance  is  an  added  cle- 
ment to  what  its  mere  mass  would  give  had  it  no  rotation. 
On  the  whole,  we  see  that  the  front  wheel  must  suffer 
to  some  extent,  and  thus  that  its  attempt  to  run  away 
(from  the  momentary  track  A  B  J)  on  what  we  may  call 
the  out*;ide  edge  must  result  in  its  being  partly  pulled 
over.  To  this  diminution  in  the  angle  X — or  what  we 
might  call  an  increase  in  the  slope  if  we  measured  the 
slope  from  the  vertical — we  shall  return  in  the  sequel. 

Meanwhile,  we  may  notice  that  between  the  desire 
of  the  front  wheel  to  take  a  track  B  F  with  a  gradual 
bearing  towards  N  and  the  desire  of  the  hind  wheel  to 
keep  the  track  A  J  with  a  gradual  bearing  towards  M, 
and  the  desire  of  certain  uurotating  masses  which  are 
not  small  to  keep  the  line  A  J  without  bearing  to  right 
or  to  left  there  must  ensue  a  compromise,  and  the  bicycle 
as  a  whole  must  choose  some  direction  B  X,  which  lies 
in  the  angle  J  B  F. 

And  while  the  front  wheel  is  being  pulled  into  a  less 
upright  position  the  hind  wheel  is  pulled  so  as  to  increase 
its  uprightness,  i.e.,  its  approximation  to  uprightness,  so 
there  is  a  temporary  disorganisation  of  the  bicycle.  A 
spectator  watching  it  from  a  point  in  F  B  produced  will  see 
that  its  wheels  have  for  a  moment  unequal  slopes  and 
dififerent  tracks.  Some  further  compromise  will  be  need- 
ed before  the  bicycle  is  again  running  in  some  undefined 
directio.1  with  its  two  wheels  at  one  slope  and  on 
one  track,  or  nearly  so. 

One  great  peculiarity  of  a  bicycle  consists  in  its  having 
a  rider.  If  it  was  wound  up  by  clockwork  like  the 
little  toy  tricycles  and  set  off  at  a  slope  to  the  horizon, 
its  motions  would  be  determinate  and  prophecyable. 
The  human  element  introduces  a  variable  quantity  and 
the  manner  of  its  variation  transcends  the  Differential 
Calculus. 

A  locomotive  engine  has  also  a  rider  who  is  generally 
called  a  driver.  The  rider  of  a  bicycle  is  not  generally 
called  the  driver.  Thus  a  bicycle  is  compared  rather 
with  a  horse  than  with  a  steam  engine — and  there  is 
some  reason  for  this  preference.  The  driver  of  a  locomo- 
tive after  putting  on  steam  may  stroll  about  his  little 
quaxter  deck  and  the  locomotive  takes  no  heed  of  his 
proceedings. 

But  on  a  bicycle  the  man  does  not  stand  but  sit. 
And  the  bicycle  is  like  an  intelligent  horse,  it  takes  note 
of  the  slightest  movement  of  its  rider.  Hence  for  any 
moTement  of  the  rider  there  comes  in  the  question — was 
that  movement  judicious  or  otherwise  ?  We  left  our 
bicj'cle  a  few  paragraphs  back  in  what  we  may  call  a  bad 
way. 

A  ship  in  difficulties  is  sometimes  said  to  be  laboring, 
and  we  may  describe  our  bicycle  as  being  in  a  similar 
condition.  One  part  of  the  bicycle  is  trying — so  to  say — 
to  pull  the  other  part  over  on  its  back. 

The  question  now  is  whether  the  compromises  of  which 
we  spoke  are  to  be  determined  on  purely  mechanical 
principles,  the  rider  being  simply  a  heavy  piece  of  clock- 
work that  keeps  the  front  wheel  in  rotation,  or  whether 
the  human  element  is  to  appear  in  our  equations  and 
conduct  them  to  new  issues. 


ERRATA. 

(Bicycle  VIII.) 

Page  452  right  column,  for  6  <  60"  read  6  >  60". 

Page  45.3  left  column,  for  final  point  read  fixed  point. 

Page  453  right  column,  for  angle   U  V  P   read  ande 
U  C  P. 

P^e  454  left  column,  for  pressure  in  front  wheel  read 
preflBure  on  front  wheel. 


DAMUDAR  BRIDGE,  B.-N.  R. 

This  Bridge  is  the  lai-gest  undertaking  on  the  Bengal 
Nagpur  Railway.  The  site  is  a  little  below  the  con- 
fluence of  the  Burrakur  river  with  the  Damudar,  with  a 
waterway  of  nearly  half  a  mile  in  width  and  a  flood  dis- 
charge of  about  GOO.OOO  cubic  feet  per  second.  The 
Bridge,  of  which  we  give  drawings,  consists  of  10  spans 
of  214  feet  centres,  with  openings  in  the  appi'oaches  at 
each  end  of  100  feet.  The  depth  of  the  girder  is  18  feet 
3  inches.  The  greatest  depth  of  foundation  will  not  exceed 
80  feet — the  shore  end  piers  resting  on  rock  foundations 
and  six  intermediate  ones  on  wells.  The  work  is  being 
pushed  on  rapidly — at  a  rate  that  bespeaks  comparatively 
early  completion. 


THE  PALACE  AT  UJAIN,  CENTRAL  INDIA. 

Scindiah's  Estates  in  Malwa  form  a  very  considerable 
portion  of  his  dominions,  and  in  view  of  getting  the 
youthful  Maharaja  to  take  greater  interest  in  them  Sir 
Lepel  Griffin  impressed  on  the  Gwalior  Council  the 
desirability  of  providing  a  suitable  residence  for  His 
Highness  at  Ujain,  and  employed  Major  Cole,  R.  E., 
formerly  Curator  of  Ancient  Monuments  in  India,  to 
prepare  the  design.  The  site  for  the  Palace  is  about 
two  miles  south  of  the  Ujain  railway  station,  on  the 
elevated  ground  between  the  Sipra  river  and  one  of 
its  tribrutaries,  and  the  Palace  and  grounds,  as  designed 
by  Major  Cole,  would  occupy  a  space  2,320  feet  square. 

The  plan  consists  of  a  central  building  126  feet  square, 
with  a  dome,  connected  by  circular  corridors  with  four 
corner  buildings  80  feet  square.  The  centre  building,  for 
the  Maharaja  himself,  contains  a  Durbar  Hall,  dining  room, 
library  and  sleeping  apartments.  Two  of  the  corner 
buildings  are  for  Maharanis  and  two  others  for  offices  and 
for  Sirdars  who  may  be  in  attendance. 

The  entire  dome  as  well  as  the  domes  of  the  kiosques, 
are  to  be  gilt,  the  buildings  being  faced  with  drab 
colored  Nimach  stone  and  red  sandstone  for  mouldings 
cornices,  columns  and  ornamental  parts. 

The  style  is  Hindu-Saracenic  and  the  various  details 
of  the  building  are  adapted  from  good  specimens  of 
Indian  architecture. 


AKRA  BRICK  EXPERIMENTS. 

With  an  Introductory  Note  by  H.  Leonard,  m.i.ce.. 

Late  Chief  Engineer  P.  W.  D.,  Bengal. 


SUMMARY. 
First  Series. 
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AMERICAN  ENGINEERING  NEWS. 
(From  our  own  Correspondent.) 

Major  J.  W.  Powell,  tlie  Director  of  the  United  States 
Geological  Survey,  proposes  a  great  scheme  for  the  irrigation 
of  the  arid  lands  of  the  West  between  the  Rocky  Mountains 
and  the  Missouri  River.  Several  hundred  thousand  miles  of 
territory  are  embraced  in  that  region  which  are  now  totally 
unlit  for  cultivation.  The  plan  involves  the  construction 
of  great  dams  in  the  canons  of  the  rivers  of  the  region  at 
points  near  the  head  waters,  sufficiently  strong  to  resist 
the  flood  waters  of  spring,  behind  which  immense  volumes 
of  water  could  be  impounded,  and  by  means  of  canals  distri- 
buted over  the  entire  region  as  it  would  be  needed.  All 
that  is  required  to  render  these  vast  tracts  fruitful  is  the 
moisture  now  lacking,  and  the  plan  presents  magnificent 
possibilities.  Major  Powell  believes  that  by  intelligent 
application  of  his  plans  not  less  than  150,000  square  miles 
of  desert  land  could  be  made  productive,  thus  increasing  by 
one-third  the  agricultural  lands  of  this  country,  which  is  esti- 
mated to  contain  300,000  square  miles 

A  bill  is  now  Ijefore  Congress  appropriating  .$250,000  for 
preliminary  surveys  looking  to  the  reclamation  of  these  lands. 
Many  strong  arguments  have  been  made  in  favor  of  the 
immediate  beginning  of  this  great  work,  and  the  more  the 
subject  is  studied  the  more  important  appear  the  direct  results 
that  may  be  expected  even  from  the  inception  of  the  work. 
The  minimum  area  of  arid  lands  that  many  be  reclaimed,  if 
the  construction  of  a  system  such  as  is  proposed  is  found 
practicable,  is  150,000  square  miles,  not  one  acre  of  which  can 
ever  be  of  any  value  unless  supplied  with  water. 

Professor  George  H.  Cook,  State  Geologist  of  New  Jersey 
^nd  Vice-President  of  the  Section  of  Geology  of  the  American 
Association  for  the  Advancement  of  Science  read  a  very  inter- 
esting paper  before  the  Section  at  the  recent  meeting  Jield  in 
Cleveland,  Ohio.  His  subject  was  The  Importance  of  Good 
Maps.  Thei'eis  no  man  on  this  Continent  who  understands 
this  sul'ject  better  than  Professor  Cook.  The  recent  series 
of  maps  issued  under  his  direction  as  State  Geologist  of 
New  Jersey  are  something  marvellous,  both  in  detail 
.and  beauty  and  excellence.  Certainly,  there  is  nothing 
like  them  issued  either  by  the  United  States  Government 
or  any  of  the  States.  He  says  that  the  foundation  of  all 
geological  work  is  a  good  reliable  map  of  the  country.  "  We 
are  far  behind  the  countries  of  Europe  in  respect  to  maps 
of  the  wIioIp  country  ;  but  it  is  believed  that  our  later  maps 
will  not  suffer  in  comparison  with  the  best  of  those  of  foreign 
lands,  and,  from  some  experience  in  directing  such  surveys, 
I  feel  warranted  in  saying  that  no  public  expense  incurred 
in  carrying  on  scientific  exploration  meets  with  such  hearty 
recognition  and  approval  as  that  for  making  and  publishing 
such  information  in  regard  to  the  topographic  features  of  the 
country  in  which  we  reside  or  travel.  To  us,  however,  geo- 
graphy is  of  most  interest,  because  the  forms  and  features 
•of  the  earth's  surface  furnish  a  guide  to  direct  us  in  our 
geologicul  studies,  and  a  means  of  recording  their  results  with 
accuracy  and  clearness." 

Mr.  Thomas  C.  Keefer,  President  of  the  American  Society 
of  Civil  Engineers,  in  his  annual  address  before  that  body 
at  its  Twentieth  Annual  Convention  held  in  Milwaukee, 
Wis.,  chose  for  his  subject     The  Canadian  Pacific  Railway. 

He  s.iys  that  the  Canadian  Pacific  is  the  work  of  Canada 
exclusively.  The  road  was  undertken  by  Canada  as  a  poli- 
tical and  commercial  one,  to  fulfill  the  compact  wi,h 
British  Columbia,  and  unite  together  all  the  Provinces 
of  the  Confederacy,  but  chiefly  in  order  to  develope 
the  vast  estate  purchased  from  the  Hudson's  Bay 
Company.  It  has  been  carried  out  by  Canadians  without  any 
assistance  from  the  Imperial  Government,  not  even  the  en- 
dorsement of  Canadian  securities  to  obtain  money  at  lowest 
rates,  as  was  done  in  the  case  of  the  loans  raised  for  the 
construction  of  the  St.  Lawrence  Cana's  and  for  tlie  Interco- 
lonial Railway,  Its  importance  to  the  Empire  has,  iiowever, 
been  recently  acknowledged  by  the  British  Government,  whicli 
unites  with  Canada  in  subsidizing  a  line  of  mail  steamers 
between  Vancouver  and  the  British  possessions  at  Hong- 
Kong. 

The  three  natural  features  which  governed  the  location  of 
this  road  from  ocean  navigation  at  Montreal  to  the  Rocky 
Mountains,  on  Canadian  territory,  were  Lake  Superior,  Lake 
of  the  Woods  and  Lake  Winnipeg.  It  goes  north  of  the  first 
itwo  and  soutii  of  the  third.  Going  from  the  Ottawa  Valley 
into  that  of  Lake  Huron,    the   line  on  to  Lake  Superior  for 


about  one  hundred  miles  traverses  thi^  watershfd  of  Hudson's 
Bay  near  the  height  of  land.  In  descending  to  Lake  Supe- 
rior long  rock  cuts  are  encountered,  .separated  by  shallow 
valleys,  with  marshy  bottoms  liaving  little  material  for  road- 
bed over  them  or  near  them,  except  solid  rock,  boulders  and 
hard  pan.  Timber  of  the  required  dimensions  being  abundant, 
the  grade  was  thrown  up  shortening  the  bottom  line  and 
reducing  the  depth  of  the  i-ock  cuts,  and  trestling  was  freely 
resorted  to.  Along  the  eastern  shore  of  Lake  Superior,  high, 
rocky  blufis  were  encountered,  and  heavy  rock  cuts  and  tunnels 
were  necessary.  The  rock  excavation  runs  up  to  hundreds  of 
thousand  of  yards  on  some  miles  The  cost  of  one  mile  was 
$700,000. 

Tlie  highfst  summit  reached  between  Montreal  and  L<ike 
Superior  is  1,550  above  tide,  and  the  highest  between  Lake 
Superior  and  Red  River  is  1,560  feet  above  tide. 

The  maximum  grade  between  Montreal  and  Lake  Supe- 
rior in  either  direction,  is  one  per  cent,  and  the 
minimum  curvature  6  degrees.  Between  Lake  Superior 
and  the  Rocky  Mountains,  the  maximum  grade  going 
west  is,  with  one  exception,  one  per  cent.  Coming  east, 
the  maximum  is  40  feet  as  far  as  Winnipeg  on  the  Red 
River,  thence  to  Lake  Superior,  26  feet. 

Mr.  Keefer  mentions  an  interesting  example  of  mil  creep- 
ing on  one  of  the  divisions  where  the  road  crosses  a  bog,  or 
what  the  Indians  call  a  "  muskeg,"  causing  it  to  yield  6  inches 
to  every  passing  train.  With  a  heavy  consolidation  engine, 
hauling  35  cars,  this  track  crept  26  inches  in  the  direction 
the  train  was  moving. 

He  also  says  :  that  the  rails  creep  for  about  three  quarters 
of  a  mile  east  and  about  a  half  a  mile  west  of  a  small  bridge 
at  the  foot  of  a  grade,  in  both  directions.  They  creep  in 
warm  weather  with  every  passing  train,  and  will  run  12 
inches  under  an  ordinary  train.  Track  bolts  break  constant- 
ly. Cinder  ballast  keeps  the  track  in  line  and  surface  fairly 
well,  but  does  not  prevent  the  rails  from  creeping.  Lining 
and  surfacing  are  therefore  necessary  at  least  once  a  week. 

[This  news  letter  and   that    following  have    been    several    weeks  in 
type  owing  to  the  pressmeon  our  space. — Ed.,  /.  E.] 


NOTES  FROM  MADRAS. 
(From  a  Correspondent.) 

The  Madras  P.  W.  Code. — This  plethoric  volume  has  at 
last  come  under  the  notice  of  the  local  authorities.  By  a 
late  G.  O.  the. Examiner  (Major  C.  H.  P.  Christie,  k.e,  who 
is  also  the  Secretary  of  the  Code  Committee)  was  inform- 
ed that  no  further  modification  of  Code  Rules  would  be 
considered  until  the  Codification  of  the  orders  already  issued 
had  been  completed,  and  the  officers  and  subordinates 
had  time  to  familiarise  themselves  with  the  numerous 
modifications  already  introduced. 

A  timely  order  indeed  for  ofticers  and  subordinates,  as  the 
standing  orders  to  the  Code  were  getting  so  numerous  every 
day  that  it  was  simply  impossible  to  digest  them. 

Why  Madras  alone  should  have  a  P.  W.  Code  of  its  own  i.s 
one  of  those  questions  that  "  no  fellah  understands." 

The  Famine  in  G'anjam. — The  scarcity  in  Ganjam  will 
have  one  good  effect,  and  that  is  the  re-opening  of  the  Rushi- 
kulya  Project  Works,  which  the  Government  of  India  have 
authorised,  and  sanctioned  a  grant  of  Rs.  30,000  for  the 
work.  The  work  was  stopped  some  months  ago  by  the  Go- 
vernment of  India  oti  the  chronic  plea  of  want  of  funds. 
The  Chilka  Lake  Ciinal  is  another  work  that  should  be  started, 
as  it  is  eminently  a  relief  work,  and  will  be  a  remunerative 
one  besides. 

The  Periyar  Project. — Work  on  this  Project  is  steadily 
progressing  under  the  immediate  superintendence  of  the 
energetic  Superintending  Engineer,  Colonel  J.  Pennycuick, 
B.  E.  The  machiuery  and  phint  are  coming  in  and  being  sent 
up  as  rapidly  as  possible  to  the  works.  The  want  of  roads 
to  the  site  hampers  this  work  a  good  deal.  Extra  establish- 
ment is  being  posted  to  the  works,  as  they  are  sadly  needed, 
especially  in  No.  I.  Division  where  fever  has  placed  many  of 
the  establisliment  Iwrs  de  combat. 

Late  Changes  in  the  P.  W.D. — The  appointment  of  Mr.  G.  T. 
Walch  as  acting  Chief  Engineer  for  Irrigation  over  the  heads 
of  Mr.  J.  W.  Rundall  and  Colonel  H.  Vibart,  r.e.,  has 
created  quite  a  storm  in  the  P.  W.  D  teapot.  Mr.  Rundall 
has  left  on  six  months'  special  leave,  at  the  expiration  of 
which  he  intends  retiring  from  a  Department  that  has 
proved  so  ungrateful.  Colonel  Vibart  goes  also  on  six 
months'  special  leave  with  a  view,  it  is  rumoured,    of  appeal- 
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ing  to  the  Home  Authorities  against  the  injustice  tha* 
has  been  shewn  him.  Colonel  Vibart  has  a  good  case, 
for  if  he  was  fit  to  hold  the  position  of  Superintending 
Engineer  for  a  scoi-e  of  years,  ho  was  certainly  (it  for  promo- 
tion to  Chief  Engineer.  Unfortunately  for  Colonel  Vibart 
he  is  not  in  favor  with  the  powers  that  be,  and  as  usual  the 
■weakest  must  go  to  the  wall. 

Xew  PoiliiKji.— Colonel  A.  C  Smith,  K  e.,  on  return  from 
furlouiih  is  posted  to  the  charge  of  the  IV.  Circle,  relieving 
Mr.  Martin,  E.xecutive  Engineer.  Colonel  D.  McNeil  Campbell, 
R.I.,  on  return  from  furlough  is  posted  to  the  charge  of  the 
VI.  Circle,  relieving  Mr.  Hughes,  E.xecutive  Engineer.  Mr 
A.  Malet,  E:^ecutive  Engineer,  temporary,  is  appointed  Assis- 
tant to  the  Chief  Engineer  for  Irrigation  and  Under-Secretary 
to  Government  in  the  Irrigation  Department,  vice  Mr.  J.  P. 
Davidson,  Executive  Engineer,  going  on  furlough. 

The  Cyc/oH(?.— Madras  was  recently  visited  by  a  cyclone 
of  great  severity,  causing  much  damage.  The  rain  began 
on  Mond.ay  night,  the  29th  ultimo,  and  fell  incessantly  during 
the  two  following  days.  Intimation  was  received  by  Captain 
Street,  the  Port  Officer,  by  telegram  from  Calcutta  on  Tues- 
day, that  a  cyclone  was  approaching  JIadras  from  the  Bay, 
and  would  probably  strike  to  ihe  north  of  Madras.  The 
Port  Officer  at  once  warned  the  shippina;  to  put  to  sea.  The 
wind  was  blowing  from  the  north-west,  but  the  barometer 
was  steady,  and  at  10  o'clock  on  Wednesday  it  stoo'l  at  29-80. 
It  fell  to  29-75  at  11  o'clock  and  stood  at  29-55  at  3 
o'clock.  The  wind  increased  in  violence  as  the  day  wore 
on,  and  the  storm  was  at  its  height  between  8  and  9  o'clock 
when  many  of  the  roads  were  flooded,  some  over  knee  deep, 
although  the  bar  (of  the  Cooum  River)  had  been  opened. 
Trees  were  uprooted  in  all  directions,  and  the  highways 
■were  blocked  with  fallen  trees.  The  Victoria  Hall  suffered 
severely,  the  patent  roofing  tile.s  being  blown  off  in  consider- 
able numbers.  St.  Andrew's  Kirk  has  also  suffered.  The 
large  motil  ball  (with  the  weather-cock  attached)  which  had 
weathered  the  storms  of  the  past  seventy  years — or  nearly 
so — -has  been  blown  out  of  position,  and  now  hangs  threaten- 
ingly down  supported  by  the  lightning  conductor.  If  it 
had  not  been  for  this  support,  the  ball,  which  is  a  heavy  body, 
might  have  crashed  through  the  dome  of  the  Church,  dani- 
aginj  it,  gold  stars  and  all.  Telegraph  couununication  was 
entirely  suspended,  as  both  the  Government  and  the  Railway 
telegraph  posts  were  blown  down.  The  water  in  the 
Cooum  had  partially  subsided  on  Thursday,  but  owing  to  a 
large  tank  to  the  south-west  of  Madras  having 'breached,  the 
river  overflowed  on  Friday  and  flooded  the  suburbs  of  Egmore 
and  Poodoopet,  causing  much  damage  to  the  mud  huts  of  the 
poorer  classes  who  live  here.  The  South  Indian  Railway's 
6-30  P.M.  train  left  as  usual  on  Wednesday,  but  owing  to 
the  severity  of  the  weather,  there  were  very  few  passengers. 
All  went  well  till  Singapenimal  Kovil  Station  was  reached. 
Getting  "  line  clear  "  here  from  Chingleput  Station  the  train 
again  proceeded.  The  train  had  hardly  left  the  station  when 
two  large  trees  near  the  station  were  blown  down,  dpmolishing 
the  telegraph  wires  and  cutting  off  communication.  The  depart- 
ing train  had  meanwhile  with  great  ditticulty — for  the  wind 
was  blowing  great  guns — got  to  about  half  a  mile  of  Chingleput 
Station  and  was  skirting  the  lake  which  has  about  12  feet 
of  water  in  it,  when  the  driver  felt  a  shock  and  looking  out 
found  that  the  tender  of  his  engine  was  derailed.  He  at 
once  shut  off  steam  and  stopped  his  engine.  Prying  into 
the  darkness  with  the  help  of  his  lantern,  he  found  to  his  dis- 
may that  the  whole  train  of  21  carriages  had  been  blown 
orpr,  and  that  the  carriages  were  in  an  uncomfortable  proxi- 
mity to  the  water.  This  happened  at  half-past  9  o'clock,  and 
an  no  imine  iiate  aid  could  be  procured  the  passengeis  were 
at  the  mercy  of  the  pitiless  elements  for  several  hours.  The 
driver  and  guard  eventually  made  their  w.ay  to  the  Chingle- 
put Hfation  and  procured  assistance.  When  intimation  of 
t'  •  reached  Madi-as,  a    special  was   at   once    started 

V.  .  )<;o  Superintendent,  the  Permcnant  Way  Inspector 

and  a  ^ang  of  workmen.  It  is  matter  for  congratulation 
that  no  live'*  were  lost,  the  passengers  escaping  with  a  few 
bruis-8. 

Of  tlie  vessels  which  left  the  port  a'l  returned  in  safety 
■with  the  exception  of  the  SS.  Bhundnra,  which  fared 
\fy  l>adly.  She  had  over  600  coolies  on  board,  and  was 
'lesiricd  on  the  horizon  on  Thursday  morning  with  signals  of 
diKtrcss.  The  .S'ir«a  was  sent  to  her  aid  and  towed  her  in. 
Five  of  the  coolies  died  from  the  injuries  received,  and  M 
were  brought  ashore  for  surgical  aid. 
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PRECIS  OF  COLONEL  TREVOR'S  NOTE  ON    SECRETARY 
OF  STATE'S  DESl'ATCH. 

1.  Skcketary  ok  State's  objects  are — [a)  Reduction  of  numerical 
strength  to  proportions  sufficient  for  the  work,  (b)  Re-adjustuient  of 
grades  to  increase  promotion,  (r)  Improved  terms  of  retirement,  and 
(d)  to  fix   the  proportions  of  R.  E's  aiul  C  E's. 

2.  Omitting  Military  Works,  Civil  Branch  is  to  be  reduced  from 
88S  to  761  officers.  This  reduction  to  be  effected  by  gradually  ab- 
sorbing 66  men  from  Railways  and  by  transferring  the  remainder 
(who  are  Military  men)  from  other  branches  (not  Railways)  to  Mili- 
tary Works.  This  proposal  was  on  the  assumption  that  Railways 
would  in  future  be  chieily  carried  on  by  private  enterprise,  which 
does  not  now  seem  likely.  On  the  other  hand,  Local  ScIf-t!overn- 
ments  will  probably  reduce  the  wants  of  Provincial  branches.  The 
future  being  so  uncertain  it  is  not  considered  wise  to  lay  down  any 
fixed  scale.  Successive  Administrations  have  very  different  views 
regarding  the  scale  on  which  (jovernmont  should  undertake  Publiu 
Works,  and  unless  the  policy  in  this  matter  can  be  fixed  (which  seems 
quite  impossible)  a  fixed  scale  cannot  be  laid  down.  There  are  at 
present  1,00-t  officers  (including  Military  Works  and  40  men  lent  on 
Local  Works,  &c.)  To  reduce  these  to  S88  recruiting  only  the  average 
required  for  this  latter  number  would  require  over  30yeais;if  re- 
cruiting were  quite  stopped  10  years  would  be  requisite.  However 
the  future  permanent  scale  is  not  an  urgent  nuvtter;  recruiting  can 
not  be  immediately  stopped,  as  engagements  have  been  entered  into, 
and  when  it  can  be  stopped  the  recjuirements  may  be  different.  But 
assuming  that  the  department  is  to  consist  of  888  Engineers  (6fi0  C.  E's. 
and  228  R.  E's.*  and  that  there  are  128  R.  E's.  in  Military  Works,  we 
shall  require  .SO  to  31  recruits  annually,  of  whom  4  would  be  R.  E's., 
or  including  Military  Works,  35  to  36  recruits  annually,  of  whom  9 
would  be  K    E's. 

3.  Re-adjusting  grades  to  accelerate  promotion. 

The  Department  at  present  consists  of  1,004  Engineers  with  month- 
ly pay  of  Rs  6,25.-200  If  officers  all  entered  at  22  years  and  served 
until  55  years  or  death,  the  average  lengths  and  ages  would  compare 
with  actuals  thus: — 

Typical.  Present. 

Average     Average  Average    Average 

age.  dept.  service,  age.     dept.  service. 

Ch.Engrs.,  S.  E's„&E.  E'3.,L  50  28  45—5        21—5 

E.  E.,  II.  ...  44  22  40-3        15—5 

E.  E.,  in.  ...  41  19  36-8        12-8 

E.  E.,  IV.  ...  38  16  34—9        10—3 

A  E.,  L  ...  33  11  31—3  7—9 

A.  E.,  IL  ...  25  3  25—1  3-7 


37-2 


15—2 


34 


11—9 


Total  dept. 

Thus  present  members  of  department  are,  on  average,  3-2  years' young- 
er and  have  3'3  years  less  service  than  would  have  been  the  case  if  the 
department  had  grown  up  regularly.  Thus  the  block  in  Assistant  grades 
must  be  greatly  aggravated  if  the  present  gradation  i.s  maintained  and 
men  only  compulsorily  retired  at  55  years.  The  rao.st  junior 
Assistant  would  not  in  all  probability  be  promoted  to  E  E.,  IV.,  until 
1901.  Secretary  of  State's  proposal  is  to  make  E.  E's  and  A.  E's 
equal  in  number  an  1  the  proportions  in  the  E.  E.  grades  to  he  8,  9,10, 
1"J.  This  would  at  once  promote  75  A.  E.,  I.,  to  E.  E.,  IV.,  and  30 
A.  E.,  II.,  to  A.  E.,  I.,  but  the  congestion  would  merely  be  removed 
one  grade  higher.  With  this  arrangement  the  average  ages  in  the 
various  grades  in  1900  would  be  : — 

Ch.    E.,  S.  E.,  and  E.  E.  I.  Average  age  51 — 8  years. 

E.  E.,  n.       .,  ...      „         „     47-2     „ 

E.  E.,  in.     ...  ...      „         „     44-4     „ 

E.  E.,  IV.     ...  ...      „         „     40-5     „ 

A.  E.,   I.       ...  ..      ,,         ,,     33—4     ,, 

A.  E.,  II.      ..  ...      „         „     25—5     „ 

This  is  worse  than  at  present  or  the  future  under  the  present 
arrangements  (see  table  above). 

In  devising  a  new  scheme  for  accelerating  promotion  it  i.s  neces- 
sary to  determine  (i).  what  the  future  rate  of  promotion  is  to  be,  and 
(ii).  whether  age  or  length  of  service  shall  be  adopted  for  assimilating 
flow.  The  first  depends  on  what  (J ovcrnment  i.s  willing  to  pay.  The 
more  rapid  the  average  promotion  on  a  normal  scale,  the  greater 
must  be  the  promotion  of  numbers  in  the  ascending  scale  of  ranks, 
and  the  cost  must  increase  in  some  direct  ratio  to  the  acceleration, 
(!.!/.,  if  the  rate  of  promotion  is  fixed  so  that  the  average  age  of 
E.  E.,I.,  et  m])ra  should  be  45-5  years  as  now,  there  would  be  408  men 
of  those  ranks  instead  of  176,  the  present  strength — i  e.  all  present 
E,  E.,  I.,  and  E.  E.,  II.,  would  be  E.E.,I.,  and  drawing  Rs.  52,S00  per 
mensem  more.  If  the  remaining  600  men  were  divided  into  5  groups 
of  120  men  each,  the  time  of  service  in  each  grade  would  be  : — 

A,  E.,  II.  ...  ...  ...  2  years. 

A.  E.,    L  ...  ...  ...  3      „ 

E.  E,,  IV.  ...  ...  ...  3      „ 

E.  R.,  in.  ...  ...  ...  4      „ 

E.  E..II.  ...  ...  .  .  4      „ 

The  additional  cost  in  these  lower  grades  would  bo  Rs.  88,600  per 
mensem.  The  total  cost  of  808  Engineers  of  all  ranks  would  cost 
almost  exactly  the  same  as  present  establishment  of  1,004  men,  viz., 
Rs.  6,25,250  per  mensem.  'The  average  pay  of  an  officer  of  .S3  years' 
service  would  thus  be  Rs.  777  against  Rs.  629  on  the  present  scale. 
This  scale  would  immen.sely  benetit  juniors  who  would  reach  i'^.  E.,  1., 
after  16  years,  but  it  is  no  better  than  what  present  seniors  have' 
enjoyed  owing  to  repeated  augmentations  of  the  department.  The 
department  no  longer  expanding  stagnation  in  promotion  results  and 
discontent  crops  up.     Any  scheme  tending  to  eradicate  or   reduce  this 
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discontent  is  beneficial  to  the  State  as  a  preventive  against  inefficien- 
cy. It  cannot  be  seen,  however,  that  the  department  can  be  worked 
by  800  men,  nor  can  men  claim  the  abnormally  high  rate  of  promotion 
of  the  past.  They  are  somewhat  compensated  by  the  better  pensions 
now  proposed  The  conclusion  is  that  3  years  in  each  of  the  Assistant 
grades  and  5  years  in  each  of  the  Executive  grades  is  sufficiently 
rapid  promotion.  An  officer  serving  through  and  retiring  at  55  as 
E.  E.,  I.,  would  draw  on  average  Rs.  703  or  Rs.  74  better  than  now. 
The  numbers  in  each  grade  to  ensure  this  would  be  : — 


E.  E..  I., 
E.  E.,  11., 
E.  E.,  III., 
K.  E.,  IV., 
A.  E.,  I., 
A.  E.,  11., 


Ch  E.  and  S  E. 


Total 


...  135 

...  125 

...  140 

...  155 

...  160 

...  100 


816 
72 


But  it  would  be  better  if  numbers  in  each  grade  were  equal. 
However,  the  numerous  small  Provincial  lists  would  vitiate  the 
flow  of  promotion,  some  provinces  having  very  rapid  promotion,  while 
stagnation  would  occur  in  others.  The  present  system  of  gradation  is 
also  embarassing  in  transferring  men  without  infringing  vested 
interests. 

These  difficulties  would  vanish  if  we  had  a  system  of  incremental 
salaries  dependent  on  length  of  approved  service.  There  would  be 
a  clear  field  for  transferring  men,  and  mere  seniority  would  be  no 
claim  for  advancement  to  the  higher  posts.  The  idea  is  to  divide 
the  whole  department  into  4  classes.  Officers  to  be  appointed  to  4th 
or  lowest  class  on  Rs.  3i30  if  22  years  of  age  with  increments  of  Rs.  20 
per  mensem  annually  until  after  15  years'  service  Rs.  650  is  reached. 
The  utmost  length  of  service  in  this  4th  class  to  be  20  years  when  a 
man  is  compulsorily  retired  on  Rs.  4,000  per  annum.  For  exceptionally 
good  service  double  increments  might  be  given  occasionally,  or  if  iin- 
satisfacoory  the  iucienients  might  be  suspended  or  even  stopped;  but 
these  special  increments  are  not  to  be  more  than  to  make  the  total 
salary  greater  than  what  would  have  resulted  from  increments  averag- 
ing Rs   25  ab  initio. 

Officers  reported'fit  for  promotion  to  the  -Srd  class  would  get  it  after 
serving  on  the  maximum  pay  of  4tli  class  for  a  year.  The  pay  of 
3rd  class  would  commence  at  Rs.  680  with  Rs.  ,30  annual  increments, 
until  55  years  is  reached,  or  promotion  to  the  2nd  class  is  attained. 
No  special  increments  to  be  given  in  the  3rd  class,  as  the  reward  for 
good  service  is  promotion  to  2nd  class.  Promotion  to  the  2ud  class  to 
be  by  pure  selection  from  the  whole  body  of  the  3rd  class  who  have  3 
years'  service  in  that  class.  Thus  an  officer  would  be  eligible  for  pro- 
motion to  S.  E.  after  16  years'  service  ;  a  man  shewing  great  capacity 
in  4th  class  and  thus  reaching  the  3rd  class  in  13  years,  might  after 
3  years  in  the  3rd  class,  if  he  maintained  his  reputation,  be  promoted 
to  2nd  class.  If  failing  to  maintain  his  reputation  for  exceptional  abi- 
lity, but  performing  his  duties  satisfactorily,  the  maximum  pay  he 
would  receive  would  be  Rs.  1,250  during  his  last  year  of  service. 

No  definite  number  would  be  fixed  either  in  3rd  or  4th  class;  this 
would  be  left  to  the  members  qualified.  Third  class  officers  to  hold 
the  more  important  Executive  charges,  and  the  majority  of  the  4th 
elass  would  be  Assistants.  It  may  be  necessary  to  fix  the  numbers  of 
the  Ist  and  2nd  classes.  In  the  two  iipper  classes  the  incremental 
rule  should  apply.  The  pay  of  the  2nd  class  to  commence  at  Rs.  1,100 
with  Rs.  50  annual  increments.  The  maximum  pay  thus  obtainable 
would  be  Rs.  1,9.50  (i.e.,  entering  class  after  16  years'  service  and  re- 
tiring at  55  years.) 

The  pay  of  the  Ist  class  to  commence  with  Rs.  1,800  and  annual 
iarements  of  Rs.  100  up  to  Rs.  2,800.  Selection  for  1st  class  to  be 
from  2nd  class  men  of  at  least  6  years'  standing  in  that  class. 

Other  rules  to  be — (1)  No  officer  whose  salary  in  his  class  had  in 
the  usual  course  increased  to  more  than  the  minimum  of  the  class 
above  should  be  eligible  for  promotion  out  of  his  class;  and  (2)  the 
power  of  Local  Governments  to  grant  special  increments  in  the  4th 
class  should  be  limited  to  the  amount  of  increments  stopped  or  sus- 
pended ;  any  excess  requiring  the  sanction  of  the  Government  of  India. 
The  first  rule  will  prevent  the  higher  classes  being  recruited  by  men 
past  their  prime,  and  the  2nd  rule  will  preserve  the  general  average  of 
•est. 

The  foregoing  is  only  for  C.  E's.  The  conditions  of  service  of  R.  E's 
and  C.  E's.  are  so  dissimilar  that  with  justice  they  cannot  be  placed  on 
an  identical  footing.*  R.  E's.  have  Military  aspirations  and  an 
increasing  majority  only  serve  the  length  of  term  of  their  foreign 
tour  of  service.  It  is  of  the  greatest  importance  to  Government  both 
financially  and  on  the  grounds  of  superior  efficiency  to  have  a  strong 
strain  of  the  Military  element  in  the  department  permeating  all  its 
ranks,  t  How  is  this  result  to  be  obtained  without  creating 
needles.'!  jealousies.  Promotion  among  R.Es.  goes  purely  by 
seniority  J  and  this  should  be  maintained.  Military  Engineers 
should  not  be  transmuted  into  C.  E's.  to  the  detriment  of  esprit 
de  corps  and  slackening  of  Military  discipline.  The  present  system 
makes  it  hard  to  find  suitable  posts  for  senior  R.E's.  coming  to 
India,  It  is  therefore  proposed  to  graduate  the  pay  of  R.E's. 
in  P.  W.  D,  below  the  rank  of  S.  E.  according  to  regimental  rank. 
In  addition  to  net  Military  pay  an  officer  to  have  Rs.  300  -f  Rs.  20  for 
every  year  of  completed  service  from  date  of  first  commission.  Thus  a 
Lieutenant  in  4th  year  of  service  would  draw  Rs.  70  -I-  300  -f  3  X  20  =  430. 
Similarly  a  Captain  would  in  14th  year  of  service  draw 
Rs.  140-t-.300  +  13x20  =  Rs.  700.  To  put  R.E's.  andC.E's.  on  an  equali- 
ty for  promotion  to  S.  E.  21  years  of  completed  service  to  be  fixed   as 

•    Why  not  when  for  their  whole  lives  they  do  the  same  duties  ? 

t    Why? 

\    Then  why  not  among  C.  E's  ? 


limit  of  eligibility  for  an  R.  E.     Thus  ordinarily  none  ranking 
lajor  would  be  eligible.     .Similarly  for  Ch.  Engineers  27  year? 


a  lowest  limit  ( 

below  a  Ma 

completed  service  would  be  necessary,   corresponding  generally  to  the 

rank  of  Lieutenant-Colonel.    Increments   of  R.  E's.  to  be   increased   or 

suspended  or  stopped  as  for  C.  E's.     The  pay  of  R.  E's.  in  two    highest 

classes  to.be  as  C.E's.  -(-net  Military  pay. 

Pensions.  — The  State  does  not  gain  by  early  retirement  of  efficient 
officers.  Under  incremental  scheme  early  retirements  do  not  benefit 
the  officers  themselves.  A  pension  as  a  provision  for  old  age  is  neces- 
sary when  rate  of  remuneration  is  insufficient  for  provision  to  be  made 
from  savings.  The  scale  proposed  by  Secretary  of  State  seems  to  meet 
all  requirements  except  that  the  additions  of  Rs.  1,000  and  Rs.  2,000 
should  not  be  restricted  to  S.E's.  and  Ch.  E's. ,  many  deservingmen  would 
be  excluded  from  lack  of  opportunity.  There  may  be  a  temptation  to 
promote  men  to  the  higher  posts  only  for  their  last  3  years  of  service 
so  as  to  enable  them  to  acquire  the  higher  pensions.  It  is  therefore 
recommended  that  after  28  and  31  years'  service  respectively  the  addi- 
tions of  Rs.  1,000  and  Rs.  2,000  be  given  as  well  as  to  S  E's.  and 
Ch.  E's. 

Signed  by  Col.  Trkvob's  initials. 

Addressed  to  Mr.  Hopk, 

{To  he  continued.) 
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PUBLIC  WOEKS  DEPARTMENT, 

Madras,  December  4,  1888, 

The  following  promotion  is  made  : — 

Mr.  H.  H.  O'Connell  from  Assistant  Engineer  1st  grade,  to 
Executive  Engineer  4th  grade,  temporary  rank,  with  effect  from 
24th  November  1888. 

The  following  postings  are  ordered  : — 

Major  D.  McNeil  Campbell,  re.,  Executive  Engineer,  1st 
grade,  to  the  charge  of  the  VI.  Circle.  To  join  on  return  frora 
finlout;h. 

Lieutenant-Colonel  A.  C.  Smith,  r.b.,  Executive  Engineer,  lat 
grade,  to  the  charge  of  the  IV.  Circle. — To  join  on  return  from 
furlough. 

Mr.  C.  Mildred,  Assistant  Engineer,  2nd  grade,  to  the  II.  Circle 
for  employment  in  the  Kistna  District  under  the  orders  of  the 
Superintending  Engineer. — 

'The  following   transfers  are   ordered  : — 

Mr.  J.  W.  Martin,  Superintending  Engineer,  3rd  class,  tem- 
porary rank,  from  the  charge  of  the  IV.  Circle  to  the  charge  of 
the  Coimbatore  Division.— To  join  on  relief  by  Lieutenant-Colonel 
A.  C.  Smith,  r.e. 

Mr.  W.  Hughes,  b.a.,  Executive  Engineer,  1st  grade,  sub. 
pro  tern.,  from  the  charge  of  the  VI.  Circle  to  the  charge  of 
the  Madura  Division. — To  join  at  the  public  expense  on  relief 
by  Major  D.  McNeil  Campbell,  R.E. 

Mr.  H.  E.  Clerk,  Executive  Engineer,  4th  grade,  temporary 
rank,  from  the  charge  of  the  Madura  Division  to  the  Tinnevelly 
Division. — To  join  at  the  pvrblic  expense  on  relief  by  Mr.  Hughes. 

Mr.  A.  S.  Russell,  Executive  Engineer,  3rd  grade,  from  the 
charge  of  the  Tinnevelly  Divi.sion  to  the  office  of  the  Superintend- 
ing Engineer,  VI.  Circle. — To  join  on  relief  by  Mr.  Clerk. 

Punjab,  DeeembeF  6,  1888. 

The  services  of  Lieutenant-Colonel  E.  Harvey,  r.b.,  Officiating 
Superintending  Engineer,  Punjab,  are  temporarily  placed  at  the 
disposal  of  the  Government  of  India  in  the  Public  Works  Depart- 
ment for  employment  on  special  duty. 

Mr.  B.  Parkes,  Executive  Engineer,  is,  on  return  from  furlough, 
posted  to  the  Kohat  Division,  which  he  joined  on  the  afternoon 
of  the  15th  November  1888.  He  took  over  charge  of  that  Divi- 
sion from  Mr.  Grant  on  the  19th  idem. 

Irrigation  Branch. 
Mr.  F.  C.  Rose,  Assistant  Engineer,  2nd  grade,  attached  to  the 
2nd  Division,  Bari  Doab  Canal,  passed  on  the  5th  November  1888 
the  Professional  Examination  as  prescribed  in  Public  Works  Code. 

Bombay,  December  6, 1888. 

The  following  is  published  for  information  : — 

Furlough  for  one  year  on  medical  certificate,  with  the  usual 
subsidiary  leave,  is  granted  to  Mr.  J.  C.  Lyle,  Assistant  Engineer 
2nd  grade,  Bellary-Kistna  State  Rail  way,  from  such  date  as  he 
may  avail  himself  of  it. 

Central  Provinces,  December  8,  1888. 

In  continuation  of  Central  Provinces  Notification  dated  the 
23rd  November  1888,  Rao  Sahib  T.  N.  Mukhopadhya,  Assistant 
Engineer,  surrendered,  and  Mr.  J.  B.  Leventhorpe,  Executive 
Engineer,  assumed  charge  of  the  Eastern  Division  on  the  after- 
noon of  the  29th  November  1888. 

N.-W.  P.  and  Oudh,  December  8, 1888. 

Irrigation    Branch. 
With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification  dated  30th  November  1888,   appointing  him  to 
officiate  as  a    Superintending    Engineer    during    the  absence  on 
privilege  leave  of  Lieutenant-Colonel    G.  T.  Skipwith,    r.e.,  Mr. 
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W.  r.  Ui  •hardson,  E-tccutive  Engineer,  lat  gra<le,  a.ssumed  and 
made  over  charge  of  the  1st  Circle,  Irriratiou-  Works,  on  tlie 
forenoon  of  the  30th  October  and  20tb  November  1888  respec- 
tively. 

Buildingg  and  Roads  Branch 
With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification  No.  166,  datetl  the  asth  May  1888,  Colonel 
J.  P.  Steel,  R.E.,  took  over  charjje  of  the  Office  of  Chief  Engi- 
neer, Buildings  and  Roads  ami  Railway  Branches,  and  Joint- 
Secretary  to  this  Government  in  the  Pulilic  Works  Department, 
from  Mr.  T.  K  Wickes  on  the  afternoon  of  the  5th  December 
1888. 

India,  December  8,  1888. 

Mr.  R.  Ring,  Executive  Engineer,  1st  grade,  Burma,  i.'?,  on 
return  from  furlough,  promoted  to  Superintending  Engineer, 
3rd  class,  temporary  rank. 

Mr.  H.  J.  Richard,  Superintending  Engineer,  3rd  class,  tem- 
porarv  rank,  will  in  cou.sequence  revert  to  his  substantive  rank 
of  Executive  Engineer,  1st  grade,  from  the  date  on  which  he 
ifl  relieved  by  Mr.  Ring. 

Mr.  R  Rees,  Sub- Engineer,  1st  grade,  State  Railways,  is 
granteti  the  Honorary  rank  of  Assistant  Engineer. 

Lieutenant  Herman  Bonham-Carter,  R.E.,  is  appointed  to 
the  l>e[>artment  as  an  Assistant  Engineer,  Snd  grade,  and 
postetl  to  State  Railways.  His  services  are  placed  at  the  disposal 
of  the  Director-Geuci-al  of  Railways. 

Mr.  W.  C.  Rennie,  Executive  Engineer,  1st  grade,  Stat« 
Railways,  is  granted  special  leave  for  one  year,  eight  months 
and  twenty-three  days,  under  the  terms  of  Public  Works  De- 
partment letter  dated  3rd  October  1887,  with  eftect  from  the 
17th  July  1888. 

The  services  of  Mr.  G.  T.  St.  A.  Nixon,  Executive  Engineer, 
4th  grade,  temporary  rank.  State  Railways,  Burma,  are  placed 
at  ihe  disposal  of  the  Government  of   Bengal,  Ra-'lway  Branch. 

Cai)tain  W.  H.  White,  R  e..  Executive  Engineer,  2nd  grade. 
State  Railways,  has  been  granted  furlough  for  12  months, 
with  etfect  from  the  1st  December  1888,  by  Her  Majesty's 
Secretary  of  State  for  India. 

North- Weitorn  Railways. 

Mr.  C  H.  C.  Bickerton,  Executive  Engineer,  3rd  grade,  sub. 
pro  tern,  attached  to  the  North- Western  Railway,  is  granted 
one  year  and  ten  months'  furlough  to  Europe,  on  medical  certi- 
ficate, with  effect  from  the  1st  December  1888,  or  such  subsequent 
date  as  he  may  avail  himself  of  it. 

Bengal,  December  12,1888. 

Rai  Haran  Chumler  Banei-jee  Sahib,  Executive  Engineer,  is 
transferred  from  the  office  of  the  Superintendins:  Engineer, 
W.-stern  Circle,  to  the  Burdwan  Division,  with  effect  from  the 
afterno<m  of  the  24th  of  November  1888. 

Rai  Radhica  Prosad  M<x)kerjee  Bahadur,  Executive  Engineer, 
4th  ^'nide,  and  District  Engineer  of  the  24-Pergunnahs,  is 
granted  privilege  leave  for  two  months,  with  effect  from  the  date 
on  which  he  may  avail  himself  of  the  leave. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment Notification  of  the  7th  December  1888,  Mr.  G.  T.  St. 
A.  Nixon,  Executive  Engineer,  4th  grade,  temporary  rank,  is 
posted  to  the  Tirhoot  State  Railway. 

With  reference  to  the  Notification  of  the  Government  of  India, 
Public  Works  Department,  dated  the  12th  October  last,  Mr. 
Bernard  Heaton,  Assistant  Engineer  from  the  Royal  Indian 
Engineering  College,  is  posted  to  the  Chota  Nagpore  Division. 

Mr    W.   H.   Rushton   is  appointed   to   officiate    as  Executive 
Engineer  of  the  Darjeeling  Division,  during  the  absence,  on  depu- 
tation, of  Mr.  J.  C.  White,  or  until  further  orders. 
Irrigation. 

With  reference  to  the  Notification  of  the  Government  of  India, 
Public  Works  Department,  dated  the  12th  October  last,  Mr.  A. 
H.  C  MacCarthy,  Assistant  Engineer  from  the  Royal  Indian 
Engineering  College,  who  reported  himself  at  Calcutta  on  the 
forenoon  of  the  26th  November  1888,  is  posted  to  the  Sone  Circle. 

Mr.  O.  C.  Lees,  Executive  Engineer,  reported  his  return  from 
fnrlough  on  the  forenoon  of  the  11th  December  1888,  and  is  posted 
to  the  South- Western  Circle. 


in"binn  (Enginccnn^  JBatcnt  Jlegtster. 

The  7th  Bocembcr  18S8. 
Specifications  of  the  undermentioned  inventions  have  been 
filed,    under  the  provisions  of  Act  V.  of  1 888,  in  the    Office 
of  the  Secretary  to  the  Government  of  India  in  the  Revenue 
and  Agricultural  Department : — 

31   of   '88.— Adam  Mogzczenaky  of  24  Twelfth  Lino  Ismailsky  Polk 
St.  Petersburg,  Russia,  Count  of  the  Russian  Empire.— 
For  manufacture  of  refractory  crucWles,  potx,  brides  and 
Iwmpt  for  jumacti. 

70  of  '88.— A.  Rogers  and  J.  Nagona,  the  former  of  Saharanpore 
and  the  latter  of  Dehra  Doon,  East  India.— /'or  a  sAare 
to  fit  the  native  plowjh  in  British  India. 


102  of  '88. — William  Crookes  of  Kensington  Park  Gardens,  London, 
England,  Gentleman. — For  improvements  in  the  treat- 
menl  of  aurijeroiis  ores  land  in  the  revivification  of  tht 
materials  used  in  such  treatment. 

107  of  '88. — Thomas  Gilbert  Bowick  of  Harpenden,  in  the  County 
of  Hertfordshire,  England,  Chemist. — For  an  improved 
jirocess  and  apparatus  for  purijyimj  alcohols  by  mean* 
of  hydrocarbons. 

Il7  of  '88, — Alfred  Savill  Tomkins  of  Holmwood,  Caterham,  in  the 
County  of  Surrey,  England,  Captain  in  the  Victoria 
Rifles, — For  Improvements  in  portable  cooking  a2>2>arat'us. 


BRITISH  PATENTS. 
Steam  Pcmps.— /.  Tan<jye  ,t  R.  J.  Connock,  Bedrvth.—A  consider- 
able loss  of  power  is  usually  involved  by  bringing  the  steam  into 
contact  with  the  cold  surfaces  of  the  cylinder.  The  object  of  this 
invention  is  to  heat  these  surfaces  by  means  of  the  exhaust  steam  as 
it  issues  from  the  motor  cylinder.  The  figure  shows  a  section  of  part 
of  the  steam  cylinder  which  is  built  upon  the  improved  lines.  The 
cylinder  C  is  twice  the  length  of  the  working    stroke  of    the  piston. 


The  bottom  of  the  cylinder  is  connected  to  the  pump  column,  between 
the  suct'on  valve  and  delivery  valve.  The  hollow  piston  works  in  the 
cylinder  B,  and  is  of  a  length  rather  exceeding  that  of  the  working 
stroke.  The  exhaust  steam,  at  the  completion  of  each  stroke,  enters 
the  piston  on  its  way  to  discharge,  and  imparts  its  heat  to  it.  A 
pipe  L  opening  into  the  pipe  K  surrounds  the  pistol  rod  I,  and  opens 
at  the  top  into  a  bend  J  leading  into  the  outer  ail'.  The  steam  gets 
into  the  piston  t!irough  0,  and  leaves  it  for  L  through  holes  at  the 
bottom  of  B.  The  exhaust  0  opens  and  closes  a  passage  B^  in  the 
pisi/On  B,  and  is  actuated  by  a  rod  P,  and  by  the  trip  gear  T  U  Q. 
Four  claims  are  made  for  the  comijination  of  the  hollow  piston  through 
which  the  exhaust  steam  passes,  and  escape  pipes  from  the  hollow 
piston  to  the  outside  of  the  cylinder. — No.  11970.  September  3rd, 
1887. 

Friction  Clutches  Governed  bv  Electricity. — /.  S.  Eaworth 
and  H.  M.  Sayers,  London. — The  power  for  bringing  the  friction 
surfaces  into  contact  is  obtained  from  an  electromagnet  either  direct- 
ly or  through  the  instrumentality  of  levers  or  screws.  A  form  of 
plain  coupling  with  hinged  electromagnets  is  illustrated  in  Figs.  1  and 
2.  The  plain  bored  ring  N  is  carried  on  a  shaft  N',  and  a  plate  N* 
is  fixed  on  the  other  shaft  N'  ;  the  electromagnets  M  are  attached  to 
this  plate  by  the  hinges  K,  On  a  current  being  passed  through  the 
magnets  they  are  attracted  to  the  iron  ring  N,  and  the  driving  con. 
nection  is  complete  ;  when  the  electric  connection  is  broken  the  mag- 
nets are  removed  from  the  ring  by  means  of  springs.  Fig.  3  represents 
a  geared  coupling  for  transmitting  power  from  one  shaft  to    auother 
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at  a  differeut  speed.  The  plate  P  is  keyed  to  the  driven  shaft,  and 
is  able  to  move  longitudinally  on  it.  The  case  Q  carries  two  loose 
wheels  R,  and  runs  loosely  on  the  boss  of  the  plate  P.  The  wheel  S 
is  keyed  to  the  driving  shaft,  and  the  wheel  T  runs  loosely  on  the 
same  shaft  and  forms  the  fulcrum  wheel.  The  plate  V  is  attached  to 
the  side  of  the  bearing  W,  and  grooves,  which  are  fitted  with  conduc- 
tors, are  provided  in  the  plate  V,  the  wheel  S,  and  the  case  Q. 
The  rubbing  contacts  G  H  and  G'  H'^  are  respectively  provided  for 
the  wheel  S  and  for  the  ease  Q  ;  the  plate  V  is  stationary  and  does 
not  require  rubbing  contacts.  When  the  driving  shaft  revolves  and 
no  current  is  passing,  the  four  wheels  S  R  R  T  revolve  without  im- 
parting motion  to  the  driven  shaft.  When  a  current  is  sent  through 
the  contacts  G^  jj',  the  case  Q  will  be  attracted  to  the  plate  P;  and 
on  sending  a  current  through  the  conductor  in  the  plate  V,  the  ful- 
crum wheel  T  will  be  stopped  and  the  driven  shaft  will  revolve  at 
half  the  speed  of  the  driving  shaft.  By  cutting  off  the  current  in  V 
and  sending  it  through  the  contacts  G  H  and  the  wheel  S,  the  whole 
arrangement  becomes  a  plain  coupling,  and  the  two  shafts  will  revolve 
at  the  same  speed.  Four  claims  are  made  for  a  friction  coupling 
governed  by  electricity,  in  which  the  electric  conductors  are  contain- 
ed in  a  groove  or  grooves  in  the  face  of  the  coupling,  for  combining 
the  parts  so  that  the  two  shafts  can  be  made  to  revolve  at  different 
speeds,  and  for  the  methods  for  carrying  these  out,  as  described — No. 
H091.     August  13th,  1887. 


RECENT  AMERICAN  PATENTS. 
Fbed  Wate«  Regclator.— O.  Jmray,  London.  (F.  Cook  and  B. 
Thoeni,  Nexo  Orleans,  U.  S.  A.) — -The  automatic  apparatus  for  regula- 
ting the  supply  of  water  to  a  boiler  in  order  to  maintain  a  constant 
level  is  illustrated  in  vertical  section  in  the  accompanying  figure. 
The  upper  part  of  the  closed  vessel  A  is  connected  with  the  steam 
space  of  the  boiler  by  the  pipe  B,  and  the  lower  part  communicates 
with  the  water  space  through  the  pipe  C.  The  pipe  D  allows  the 
steam  to  pass  to  a  feed  pump  which  forces  the  water  into  the  boiler. 
The  glass  K  indicates  the  level  of  the  water.  A  lever  H  is  mounted  on 
the  knife  edge  I,  and  the  two  ends  of  the  lever  carry  the  weights  F 
and  G.  When  the  vessel  is  empty  the  weight  F  descends  until  it  rests 
upon  the  stops  P,  and  in  its  motion  up  and  down  it  closes  or  opens  the 
ralve  J,  which  controls  the  flow  of  steam  through  the  pipe  D  to  the 
feed  pump.     The  chamber  J'  is  of  greater  diameter  than  the  pipe  D, 


so  that  a  slight  alteration  in  J  shall  have  a  considerable  effect  on  the 
steam  supply.  The  rate  of  supply  of  water  to  the  boiler  can  be 
varied  by  adjusting  the  counterweight  G  to  different  positions  along 
its  lever,  and  the  water  level  can  be  altered  by  screwing  the  weight  F 
higher  or  lower  upon  the  rod  K.  When  it  is  desired  to  pump  up  the 
boiler  before  blowing  off,  the  valve  L  is  closed  and  a  cock  M  at  the 
bottom  of  A  is  opened  so  as  to  allow  some  of  the  water  to  escape. 
This  causes  the  weight  F  to  descend  and  to  open  the  valve  J,  so  that  the 
feed  pump  runs  faster  and  fills  up  the  boiler  to  the  required  height. 
In  order  that  the  feed  pump  may  never  be  so  far  retarded  as  to  be 
liable  to  stop  at  a  dead  centre,  an  adjusting  screw  N  is  set  as  a  stop 
for  the  counterweight.  The  weight  F  is  preferably  made  of  hollow 
metal  filled  with  stone  or  cement  so  as  not  to  be  so  much  heavier  than 
the  water.  One  claim  is  made  for  this  apparatus. — No.  8633.  June  12th, 
1888. 


WANTED  AT  ONCE- 

ON  the  Temporary  Establishment  two  SUB-OVERSEERS,  ex- 
perienced in  Survey  work  ;  salary  Rupees  40  and  Rupees  50 
(with  horse  allowance)  according  to  qualifications.  Men  previously 
employed    in   the  Irrigation    Department  preferred. 

Apply  to — 
H.  G.  PALLISER,  M.  Inst.  C.  E., 
Executive  Enoineek, 
Sural  and  Broach. 


P.  P.  W.  India. 

IMPORTANT  NOTICE. 

All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties. 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Cen- 
tral Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  Grind- 
lay,  G-room  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Oivil  Engineers'  Association. 


DARJEELING  MUNICIPALITY. 

WANTED. 

TN  terms   of  Section   27  of  Act  III.  (B.C.)  of 
-I  _    1884,  from  the  1st  January  1889,  a  European 
Vice-Chairman  for  Darjeeling  Municipality. 
Allowance  Rs.  300  per  mensem. 

Applications   to   be  received  on  or  before  the 
21st  December  1888. 

Apply   to  the   Vice-Chairman,   Municipality, 
Darjeeling 

G.   R.  CLARK, 

Vicb-Chairman. 
December  4,  1888. 


WANTED. 


A  GOOD  secondhand  self-turning  and  mov- 
ing Steam  Crane  to  lift  4  tons,  mounted 
on  carriage  to  run  on  S'-G"  gauge  rails ;  also  a 
Hand  Crane  to  lift  the  same  load,  similarly 
mounted. 

State  price  and  place  of  delivery  to — 

CHIEF  ENGINEER, 

Madras  Railway  Compaky, 

(2 1 1)  Royapuram,  Madras. 
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WANTED. 

Cl  IX  Iron  Girders,  rolled  or  plate,  33  feet  long, 
Jo  to  stand  a  safe  distributed  load  per  foot 
run  of  1200lbs.,  over  a  clear  span  of  30  feet 

Apply  stating   price,  including    freight   to 
Lahore,  to — 

EXECUTIVE  ENGINEER, 

^212)  Special  Works,  Lahore. 

'THE  NAHAN 

SUGAECAITE    MILLS." 


ROOMS    WITH    BOARD, 

BY  Djy  OR  MOJVTH. 

46,     WELLESLEY    STREET, 

CORNER  OF  PARK  STREET, 

CALCUTTA. 


These  Mills  have  metal  frames.  The  rollers 
are  of  close  grain  hard  cast-iron,  cast  under  pres- 
sure and  have  stood  rough  usage  for  years. 

Every  portion  of  the  Mill  is  made  to  gauge 
so  that  should  any  part  require  renewing  it  is 
only  necesstiry  to  send  to  the  nearest  Agency 
for  it,  where  a  duplicate  can  be  procured  with 
the  certainty   of  its   fitting. 

It  requires  less  power  to  drive  than  others. 

At  every  Public  Exhibition  where  the  "  Nahan 
Mill  "  has  been  exhibited,  it  has  extracted  more 
juice  than  any  other  Mill. 

For  price  lists   and   other   information   apply 

to  the 

SUPERINTEy  DENT, 

NAHAN  FOUNDRY, 

(201)  Nahan. 

PUBLIC  WORKS  DEPARTMENT. 

REGISTRY  OFFICE  for  Men  of  all  grades 
out  of  employ  is  kept  up  by  the — 
PRINCIPAL, 

THOMASON  COLLEGE, 

(170)  ROORKEE. 

A    GREAT    WANT   SUPPLIED. 
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Regintered  14th\October  1878. 

CYLINDER  OIL. 

TVBITER,  MORmsOK  &  Co.,  Oalcntta, 

Sole  Agents  for  Bengal, 


E.    T     C    BLEND 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE  <fe  CO., 

(193)     40,  sirn,jh^TsriD, 


FOR  SALE. 


rilRDER  Erecting  Staging  capable  of  erecting 
Girders  up  to  200  feet  span.      Also  Portable 
Engines,    Centrifugal    Pumps,     B.    G.     Rolling 
Stock,  and  other   Engineering   Plant. 
For  full  particulars  apply  to — 

Messrs.  GLOVER   &   CO., 

Givalior,  C,  I. 


THOMSON  &  MYLNE'S 

PATENT  STTGAEOANB    MILLS- 

For  particulars  of  Depots,  Licensees,  &c.,  address— 

THOMSON  &  MYLNE, 

BEHEEA,   E.  I.   RAILWAY; 

OP  6,  Commepclal  Buildings,  Calcutta. 

(103) 

GRMT  WESTERN  HOTEL, 

[29]  BOMBAY. 

NOW  READY. 

i^  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

Scantlings,  Boiled  Iron  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  E    HILTON,  MEM.  INST.  C.E. 

A  handy  book  with  Litho-diagtams  for  estimating  and  designing  rapidly. 

Cloth  bound ^riee  Re.  tS 

ALL  PUBLISHING  RIGHTS  RESERVED. 

To  be  obtained   of — 

W.  BALL  2s  Oo.,  Govt.  Printers  and  Publishers, 


BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Coatractors  and  Quarnrmen, 
Mirzapur,  can  supply- 
Flagging       ..  ••  ■•     Roofing. 
Pillar  Bases  . .                    ••                    ■■  ••     C-oping. 
And  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LVALL,  MARSHALL  &  CO., 


<i58) 


4,  Clive  Ghat  Strett,  CALCUTTA. 
DepSt—  Sulkea,  Calcutta. 
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EAHSOMES,  1SIMS&JEFFERIES,Ld. 


IPSWICH  &  LONDON. 


ENGINES  and  BOILERS— Portable,  Vertical,  Semi-Fixed  and  Stationary. 


^'^■"WW'^^'^'7::6Zy-  yf:7/W4y^/.^i9^:.u^^.^:^^?x7»p. 


Mining-  Machinery,  Pumps,  Sa^w  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 


flCTAVmS  STEEL  k  Co.,  Agents,  Calcutta. 

Eng'ines,  MacMnes  and  Spare  'Wearing'  Parts  in  Stock. 


(1.5.5) 


T.  E.  THOMSON  &  CO.,  LD.,    9,  Esplanade  Eow,  Calcutta. 

HARDWARE  AND  METAL  MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Cast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Rolled  Iron  Joists  and  Girders. 


a     p . 
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STONEYS  PATENT^ 
SILENT  SELFOILrNC  PUNKAH  WHEEL 
HORIZONTAL  VERTICAL 


^M 


Tliesc  wheels  uro  XniBEi.Ess  and  self-lubrifating,  do  not  drop  oil  or  allow  the 
rope  to  be  jiTilIed  ofT  them,  are  easily  fixed  in  any  position,  auswer  equally  well  as 
Vertical  or  Horizontal  wheels,  and  run  perfectly  for  years  without  attention, 


(134) 


Sole  Amenta  for  Madraa  :— 

SPENOSS  Si  Co.,   Mount  Road,  Madras. 


Calcutta  Plumbing  &  Gas  Fitting  EstaWishment. 


(108) 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer^ 
Fropsibtob. 
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BURRAKUR    IRON     WORKS 


lBXJIl.lEt.A.TSLXJlE<,,    ]BE3I«"C».A.X^. 


5 


and 


C&St-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angus    Sinitlrs   solutioi 

tested  up  to  a  pressure  of  "250  feet  of  water 
Cast-iron  Flange  Pipes,  of  ordinnry  dimensions,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  driiled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
Cast-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings   of    ordinary     dimensions  coated     with 

Dr.  Angus  Smith's  solution 'from 
Cast-iron  Fire-bars,  Floor-plates,  Piain  Columns,  ifcc,  from  ... 
Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron   Ornamental   Columns,    railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

ic,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water  Pipes, 

Axle-boxes,    parts   of  machinery   and    other  castings  of  any  description 


Water  lifu 
PloDghs 


from  Rs.  35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


Rs.  4-4  per  cwt. 
.,     5-12     „ 


7-0 
5-0 
3-8 


upwards. 


At  cheapest  rates. 

At  cheapest  rates. 
45-0  per  ton. 
42-8     „ 
40-0     „ 


Remarks. — Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  be  addressed  to  the  Siterintendent  from  whom  any  further  particulars  can  be  ascertained. 


(181) 


THE  INDIA  RUBBER,  GUTTA  PEHCHA,  &  TELEGRAPH  WORKS  Co.,  Ld., 

ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS, 

MANUFACTURERS  OF 


ht^:eigtt^ig 


IGS-XXO:     J3l 


Jk.T^J%^TTJ&9 


DTSAMOS     LAMPS,    CARBONS,     LEADS,    SWITCHES,    VOLT    AND    AMPERE    METERS,    LEAD  COVERED    LEADS    FOR    UNDERGROUND    WORK 

SUBMARINE    TELEGRAPH    CABLES    AND    WIRES, 

BATTERIES,    INSTRTTMENTS,    AND    TELEGRAPH    CONSTRTJOTION    STORES,    TORPEDO    APPARA.Tir3. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


JEstimates  given  for  all  Jcitiffs  of  Electric  Li<jht  Work. 

■W0IiZS:-SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

CALCUTTA   BRANCH: 12,    GOVKRNMKNT    PLACK,    BAST- 

GODOWNS:— DACRE'3  LANE. 
(168)  Telegraphic  A(Ulre>is—"  HlLVEllGRAY,"    CALCUTTA. 

COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Tioenty-sixth  Annual  Report  viz,  for  the  year  1887. 


FIKE  DEPAUTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £709,265    0    0 

...     £  19,612    0    0 


Interest 

Losses  after  deducting  Re- 
insurances ... 


£443,587    0    0 


LIFE  DEPARTMENT. 

Premiums  after  deducting 
Reinsurances  ...     £12.5,559    0    0 

Interest  and  Dividends  ...     £  45,649    0    0 

Claim.s  less  Re-insurances,     £  79,229    0    0 


niAIMXE  WEPARTMEXT. 

Premiums  after  deducting 
Re-insurauces 

Interest 

Losses  after  deductiug  Re- 
insurances .. 

Interest  not  belonging  to 
dbove,  but  included  in 
Profit  and  Loss 


£175,118    0    0 
£    8,294     0    0 

£138,365    0    0 


£  18,545    0    0 


The  Life  Fund  was  increased  during  tlie  year  ty  6265,648  and  no-w  amounta  to  dGl,070,oe4. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

llie  rates  of  Premium  arc  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  ths  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  nhnolute  Mcnrity  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  .31st  December  1887  stood  at  £2,613,059. 

(39)  C.    H.   OGBOURNE,   Manager  and  Underwriter. 

PURE   HYDRAULIC  LIME. 

I'JEtESE      FX?,01VC     .A.lDXJlL.TE!IS..A.TIOWr. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections: — 

J.   H.  Apjohn,  Esq.,  Superintending  Eni-ineer,  Kidderpore  Dock  Works,    says  : — 

"  Mr.  McKennie's  test  for  purity  applied  at  Raneegunge  shewed  that  it  containftd  only  22  per  cent,  of  insoluble  matter,    or  only    §rds 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 

Paul  Dbjoux,  Esq.,  Executive  Engineer,  Government  Cemeat  E.^cperiment  Division,  reported  : — - 
"  It  is  the  beat  (Ihooting  Lime  imported  into  Calcutta." 

James  Kimber,  E.sq.,  M.I. O.K.,  Engineur  to  the  Corporation  of  Calcutta,  says  :  — 

"  It  has  Ijcen  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in   certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 

0.  A.   Mills,  Esq.,  Exncutive  Engineer,  P.   W.   D.,  2nd  Calcutta  Division,  says  : — 

"  The  fihfKjting  Lime  manufactured  by  Messrs.   TJurn  &  Co.  is  Iictter  than  any  that  can  be  purchased  in  Calcutta.     I  have  used  it  in 
the  construction  of  many  public  buildings  and  have   been  thoroughly  satisfied  with  it." 

XT.?.— Our  Lime  was  used  throusriiout  all  tlio  Biver  "Works  of  the  Calcutta  Fort  Commissioners. 
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NOTICE  TO  ADVERTISERS. 

1 1 — 

THE  scope  of  this  Journal  makes  it  aspire  to  become  the  only 
thoroughly  useful  and  trustworthy  means  of  communication  be- 
tween the  Profession  and  those  who  supply  its  wants.  It  should  prove 
useful  alike  to  users  of  machinery,  engineering  and  building  plant,  or 
materials,  and  to  the  engineering  trades  generally,  including  manu- 
facturers or  importers  in  this  country. 

An  object  has  therefore  been  to  obtain  for  its  columns  special  re- 
cognition as  the  best  medium  for  Enginekring  Advertisements  in 
India.  We  use  the  word  "  India  "  advisedly  since  our  circulation  is 
not  confined  to  any  particular  locality  or  province,  but  is  pretty  equally 
distributed  all  over  the  country. 

It  is  hoped  that  the  Profession  will  utilise  the  Journal  more  largely 
for  making  known  its  rerjuirements,  and  the  Editor's  co-operation  may 
always  be  relied  on,  should  it  be  needed,  for  such  purx)oses. 
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Knowles. — November  25th,  at  Koraput,  Vizagapatam   Agency, 
W.  Knowles,  Assistant  Engineer,  D.  P.  W.,  aged  27  years. 


ANSWERS  TO  CORRESPONDENTS. 
"R"  makes  an  JS^ft^Mtry  and  offers  a  Suggestion,  but  forgets  to 
authenticate  hia  communication. 


NOTES  ON  TECHNICAL  EDUCATION. 

Mr.  Robert  Fellowes  Chisholm,  f.r.i.b.a.,  has  put 
forth  in  pamphlet  form  some  excellent  Notes  on  Techni- 
cal  Education,  addressed   to   H.    H.   the    Gaekwar    of 
Baroda,  who  is  complimented  on  his  enterprize  and  liber- 
ality in  the  prosecution  of  extensive  and  costly  public 
works,  since  these  are  indubitably  the  best  schools  possi- 
ble for  perfecting  Arts  and  Manufactures.     The  Muckra- 
pura  and  Luxumi  Villa  Palaces  have,  we  are  told,  been 
the  means  of  attracting  to  Baroda  craftsmen  of  all    kinds, 
and   of  securing  a    finish    superior    to  anything  hitherto 
achieved  in  Mofussil  India,  and  "  the   spirit    thus  intro- 
duced carried  throughout  portable  crafts  for  exportation, 
cannot  fail  to  lay  in  Baroda  the  foundation  of  an  impor- 
tant manufacturing  centre."     Seeing   is   the   best   of  all 
believings   from  a    technical   education   point   of  view. 
Mr.  Chisholm  is  of  opinion   that   a  Workmen's  Institute 
can  be  established,  and    the   training  of  artisans  accom- 
plished  without  any  difficulty,   in  Baroda.     Also  that  a 
more  rigid  and  systematic  course  of  hand  and  eye  culture 
can  be  gradually  introduced    in   the  College  curriculum. 
He   suggests    that    in   connection  with  the   Workmen's 
Institute  there  should  be  a  Museum  and  Picture  Galleries, 
The    leaded    glass    windows    manufactured    in    Baroda 
would   find  a  ready    sale  outside  its  limits,  and  the  scope 
of  the  manufacture   only   fails   to   advance   because  the 
artisans  in   Baroda   cannot    draw.     Meanwhile,  the  best 
arabesqued   windows    executed    have   been  designed  by 
plasterers  who  "  learnt  to  draw  laboriously  with  a  trowel," 
and  so  were  able  in  some  sort  to  work  up  in    plaster    Mr. 
Chisholm's  rough   sketches.     Here   is  evidently    talent, 
only  needing  to  be  instructed  as  to  proper  methods  for  its 
application. 

We  agree  altogether  with  our  author  that  it  is  a  pity 
Technical  Institutions  should  at  the  outset  fall  into  the 
hands  of  mental  educationalists,  too  many  of  them  ab- 
solutely devoid  of  eye  and  hand  culture,  and  "  as  incapa- 
ble of  giving  unselfish  sympathy  to  the  movement  as 
a  man  devoid  of  ear  is  of  whistling  the  simplest  tune." 
Here   is   a   paragraph   worth   thinking  about : — 

"  It  is  not  a  matter  for  wonder  that  a  workman  with 
a  perfect  knowledge  of  his  craft,  reflecting  on  the  means 
by  which  that  knowledge  was  gained,  should  smile  at 
the  professor  of  the  modern  Technical  Institute.  On 
the  other  hand,  we  have  evidence  indisputable  that  the 
workmen  in  those  countries  wherein  Technical  Institutes 
have  been  founded,  have  a  more  extended  knowlcd(je 
of  various  crafts,  and  although  their  actual  work  may 
not  at  the  present  moment  be  superior,  it  is  unreason- 
able to  suppose  that  this  greater  mental  breadth  will 
not  make  itself  felt  Internationally,  that  all  other  things 
being  equal,  the  Nation  whose  workmen  are  intellectual- 
ly superior  will  produce  higher  class  and  consequently 
more  valuable  work." 
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HowcTor  good,  however  useful  Techuical  Institute 
traiuiug  may  be,  we  must  not  allow  ourselves  to  be  run 
away  with  by  the  idea  that  it  can  ever  be  a  perfect 
substitute  for  the  apprentice  system.  Its  aim  should  be 
to  supplement,  not  to  supplant.  Again  we  quote  some 
of  Mr.  Chisholm's  pertinently  suggestive  remarks  : — 

"  Let  us  understand  in  the  first  place  the  actual  con- 
dition of  Art  Industries  in  India.  Sir  George  Birdwood 
has,  doubtless  with  the  most  laudable  intentions,  put  a 
glowing  picture  of  Indian  art  industries  before  the  world 
which  is  apt  to  be  misleading.  With  the  exception  of 
the  '  historical  glazed  earthenware  of  Madura,'  which 
does  not  and  never  did  exist,  he  gives  a  perfectly  true 
account,  but  the  glowing  colors  and  poetic  imagery  lead 
to  impressions  so  amusingly  \vide  of  the  mark,  that  I 
have  met  not  a  few  tourists  armed  with  his  book,  highly 
indignant  that  their  search  for  articles  in  industrial 
centres  should  have  met  with  so  little  success.  The  fact 
is  that  with  the  exception  of  cotton  spinning  and  a  few 
such  industries  which  may  be  counted  on  the  fingers, 
there  is  absolutely  no  art  industry  in  India.  The 
country  teems  with  industrial  artists  of  all  kinds  who 
produce  manufactures  of  a  high  order,  and  this  aptitude 
may  hereafter  be  a  source  of  national  wealth,  but  the 
works  of  these  artists  could  no  more  be  called,  or  ever 
become,  industries  in  the  Western  sense  of  the  term, 
than  could  the  original  paintings  of  any  special  artist 
in  the  West.  To  form  an  industry  combination  and 
capital  are  essential,  and  these  can  scarcely  bo  said  to 
exist  in  India  among  the  artisan  class." 

Mr.  Chisholm  deprecates  equally  attempt  to  turn 
artisans  into  B.  A's.  or  otherwise  well-to-do  people  into 
artisans.  In  India  we  have  to  create  industries,  and 
this  is  hardly  to  be  done  by  throwing  a  number  of  half 
taught  and  consequently  conceited  art  workmen  on  the 
market — men  who,  measuring  their  executive  skill  by 
their  knowledge,  would  be  wholly  unable  for  want  of 
practice  to  take  the  place  of  the  present  operatives. 
The  Victoria  Institute  is  said  to  be  besieged  by  appli- 
cants. But,  says  Mr.  Chisholm,  cautiously  and  sagely 
this  is  in  no  way  a  proof  of  its  success,  for  we 
knew  that  at  first  the  Institute  must  be  a  veritable 
refuge  for  the  destitute,  a  new  field  opened  out  for  all 
who  are  too  stupid,  too  lazy,  or  too  poor,  to  go  through 
other  courses  of  study,  and  if  the  Government  provided 
and  endowed  an  institution  for  the  training  of  circus 
riders,  or  the  higher  education  of  aeronauts,  it  would 
be  similarly  besieged. 

Technical  Institutes,  art  teachings  of  all  sorts  must 
appeal  to,  must  have  application  to  the  artisan  classes 
if  they  are  to  fulfil  their  purpo.se,  and  do  good  work  in 
the  world.  We  want  to  influence  not  academically 
trained  embryo  philosophers,  not  M.  A's.  and  B.  A's. 
but  the  more  or  less  educationally  callow  sons  of  carpen- 
ters, wood  carvers,  stone  cutters,  jewellers,  and  other  art 
craftsmen  ;  men  whose  eyes  and  hands  are  already  in  a 
certain  state  of  grace  because  of  the  virtues  of  heredity, 
and  who  are  therefore  likely  to  prove  receptive  to  the 
dictates  of  formulated  art  education.     Mr.  Chisholm  is 


of  opinion  that  in  order  to  get  at  this  class  it  will  be 
necessary  to  provide  special  means  of  training — training 
in  an  Industrial  Institute  in  this  country  being  likely  to 
fill  them  with  ideas  beyond  those  of  artisans.  He 
says : — "  Personally  I  look  upon  these  undertakings  as 
another  instance  of  taking  an  Eastern  short  cut  to 
Western  Civilization  by  direct  imitation,  instead  of 
patiently  plodding  the  roads  which  lead  to  the  goal — 
teaching  running  before  walking  ! " 

He  would  prefer  to  have  National  characteristics  con- 
served. So  should  we ;  any  other  plan  must  result  in 
more  or  less  of  caricature  and  feebleness.  And  the  exi- 
gencies of  the  time  and  the  right  demand  more  than  any- 
thing else  of  utility.  That  is  the  god  to  which  flatulent 
young  India  should  turn  its  worshipful  regard.  Conserre 
what  is  good  in  indigenous  art ;  but  by  all  means  get 
rid  as  speedily  as  may  be  of  the  many  elements  of  bad 
inherent  in  it,  pertaining  to  it. 

What  is  required,  and  what  we  must  admit  to  be 
extremely  difficult  at  the  present  moment  to  obtain,  is 
a  staff  of  hand  and  eye  tutors,  men  capable  of  teaching 
hand  and  eye  culture  systematically,  men  who  will  not 
accept  inaccurate  work  on  the  technic  side  any  more  than 
teachers  accept  inaccurate  work  on  the  mental  side,  men 
who  would  properly  regard  the  statement  that  8  times 
7  or  8  times  8  are  about  60,  as  valueless. 

A  central  Workmen's  Institute  vdth.  a  small  museum 
of  appliances  is  approved  of ;  and  it  is  suggested  that  all 
recognized  craftsmen  should  be  invited  to  become 
members  thereof,  and  effort  made  to  unite  the  class 
into  a  kind  of  guild.  Initially  the  Institute  will  have 
to  be  established  by  the  State,  and  should  not  cost  more 
than  from  15  to  20  thousand  rupees,  which  might  be 
repaid  by  instalments.  Every  village  might  in  time 
possess  its  Workmen's  Chib  or  Institute.  But,  says  the 
pamphleteer,  when  all  this  is  done  "  something  still  will 
remain  to  be  done,  before  the  art  industries  of  India 
can  be  made  to  compete  successfully  with  the  West. 
What  I  did  in  the  matter  of  potting  bodies  and  glazing 
in  Madras,  must  be  done  in  every  branch  of  art  industry, 
it  consists  of  supplementing  the  manual  dexterity  of 
the  native  by  known  processes  of  the  West. 

Mr.  Minton,  the  eminent  potter,  admitted  that 
Mr.  Chisholm's  throwers  and  turners  were  as  expert  in 
short  bodies  as  the  Staffordshire  men,  but  of  what  use 
would  this  expertness  be  if  these  same  throwers  were 
ignorant  of  the  processes  by  which  cups  and  saucers  are 
made. 

As  a  teacher,  some  particular  skilled  workman  should 
be  obtained  from  Europe  every  year,  for  six  months  only. 
The  order  in  which  the  services  of  these  practical 
teachers  should  be  secured  would  be  decided  by  the 
particular  works  in  progress  at  the  time.  Here,  our 
author  says,  is  a  possible  sequence  : — 

1.  Carpenter  and  joiner. 

2.  Painter  and  glazier. 

3.  Decorator. 

4.  Stone  curver 

5.  Plumber. 
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and  those  should  be  followed  by  higher  artisans : 

6.  Potting  foreman. 

7.  Superior  wall  decorator. 

8.  Glass  blower. 

The  space  at  our  command  has  allowed  us  to  do  but 
meagre  justice  to  Mr.  Chisholm's  very  valuable  and 
interesting  "  Notes. "  We  heartily  recommend  all  our 
readers  to  get  a  copy  of  his  pamphlet,  and  to  digest  it. 
The  matter  of  Technical  Education  is  one  of  yearly  in- 
creasing importance  and  imperiousness. 


MADRAS    P.  W.  D.  ADMINISTRATION. 

A  CAREFUL  examination  of  the  Administration  Report 
of  the  Public  Works  Department,  Madras,  shews  that  they 
do  their  work  better  in  the  so-called  Benighted  Presi- 
dency. The  economical  way  in  which  the  affairs  of  the  De- 
partment is  managed  elicited  well-merited  encomium  from 
the  Supreme  Government.  In  the  beginning  of  1887  the 
Madras  Government  was  called  upon  to  frame  a  careful 
estimate  of  the  Engineer  and  Upper  Subordinate  establish- 
ment consistent  with  efficiency  of  the  work  required  to  be 
done  by  them.  The  way  in  which  expenditure  had  been  re- 
duced was  so  satisfactory  that  the  Government  of  India 
could  suggest  nothing  more  in  that  direction,  and  the  or- 
der for  reduction  in  the  Engineer  grades  had  to  be  aban- 
doned. But  they  thought  that  the  establishment  of 
the  Upper  Subordinate  grades  might  be  somewhat  modifi- 
ed by  introducing  instead  Lower  Subordinate  agency  in 
certain  cases.  The  Chief  Engineer  was  entrusted  to  look 
after  this  ;  there  was,  however,  some  doubt  whether  it 
would  be  desirable  to  place  officers  of  the  lower  grade  in 
the  large  and  responsible  charges  generally  held  by 
Upper  Subordinates  ;  the  Government  of  India  has 
ruled  that  any  Civil  Engineer  of  the  Department  who  did 
not  attain  the  rank  of  Superintending  Engineer  on 
reaching  the  age  of  50  would  be  liable  to  be  retired  either 
immediately  or  within  a  specified  period,  according  to  the 
length  of  service,  with  the  privilege  of  going  on  fur- 
lough prior  to  retirement. 

Nearly  89  lakhs  of  rupees  were  the  total  expenditure 
actually  incurred  under  the  different  service  heads  ;  the 
Provincial  Civil  Works  absorbing  almost  half  of  that 
amount,  viz.,  Rs.  19,42,590,  exceeding  even  the  revised 
estimate  by  Rs.  30,000. 

The  Harbour  works  came  in  for  a  good  deal  of  atten- 
tion. Observations  having  been  taken  of  the  effects  on 
the  works  there  of  the  cyclone  which  passed  near  Madras 
at  the  end  of  1SS7,  Captain  Taylor,  the  late  Port  Officer, 
arrived  at  the  conclusion  that  the  only  way  in  which 
Mnooth  water  could  be  secured  was  to  close  the  eastern 
entrance.  He  suggested  that  an  opening  be  made  at 
the  north-east  corner,  protected  by  an  extension  of  the 
outer  sea-wall  in  a  northerly  direction.  Great  benefits 
are  expected  to  result  from  this  arrangement.  On  the 
scheme  being  submitted  for  the  sanction  of  the  Secretary 
of  State  for  India,  a  Committee  was  appointed  at  Simla 
to  consider  the  question  in  all  its  bearings.  After  several 
consultations    the  Committee  pronounced   in  favor  of  an 


entrance  at  the  north-east  corner  with  a  covering  arm, 
the  entrance  on  the  east  face  being  closed  up.  The 
expenditure  on  the  works  was  Rs.  3,92,718,  and  the  total 
expenditure  from  the  commencement  of  the  works 
was  Rs.  24,24,930,  against  the  sanctioned  estimate  of 
Rs.  45,90,051. 

The  proposals  for  improving  the  water-supply  at 
Bangalore  were  considered  during  the  year  under  review. 
The  scheme  only  related  to  potable  water,  while  for  other 
purposes  the  Hulsur  tank-supply  was  to  be  improved. 
The  works  of  the  former  were  estimated  to  cost  Rs.2,26,860, 
in  addition  to  an  annual  charge  of  Rs.  84,600  for  main- 
tenance of  distilled  water  system,  and  Rs.  27,000  per  annum 
for  the  Hulsur  tank-supply.  The  Government  of  India, 
in  view  of  the  enormous  expense  of  the  dual  system  of 
water,  have  viewed  the  project  with  disfavor,  and  have 
expressed  a  hope  that  further  investigation  might  show 
that  a  satisfactory  supply  could  be  secured  involving  less 
annual  expenditure. 

In  connection  with  the  Ootacamund  water-supply,  the 
pipes  Avere,  in  the  first  instance,  jointed  with  Portland 
cement,  but  this  was  not  satisfactory  and  subsequently 
lead  had  to  be  used.  By  the  end  of  the  year  the  works 
will  be  completed.  The  expenditure  during  the  year 
was  Rs.  31,927,  and  the  total  expenditure  from  the  com- 
mencement was  Rs.  1,43,012,  against  the  sanctioned 
estimate  of  Rs.  1,70,000. 

The  subject  of  providing  new  buildings  for  the  local 
High  Court  had  been  brought  to  the  notice  of  Government 
so  far  back  as  1875,  but  the  matter  remained  in  abeyance 
till  1884,  when  it  was  opce  more  mooted,  and  a  Committee 
was  appointed  with  the  Chief  Justice  of  Madras  as  Chair- 
man to  I'eport  on  a  site  best  suited  for  the  purpose.  The 
Committee  reported  that  "  of  the  open  sites  in  the  town, 
the  site  on  the  Esplanade  north-east  and  north-west  of 
the  lighthouse  would  he  the  most  convenient  for  the  pub- 
lic, if  there  was  no  objection  on  the  part  of  the  Military 
Authorities."  The  latter,  however,  objected,  and  it  way 
ultimately  be  decided  to  dispose  of  the  present  site  and 
buildings  and  to  erect  the  new  High  Court  premises 
near  the  lighthouse,  as  it  was  the  only  suitable  one.  Plans 
and  estimates  are  being  made  with  this  view. 

The  opening  balance  of  Presidency  Public  Works  Stocks 
stood  at  Rs.  2,07,438  and  the  issues  to  the  various 
departments  were  valued  at  Rs.  52,181.  The  year  closed 
with  a  balance  of  Rs.  1,75,494,  being  Rs.  31,944  less 
than  the  opening  balance. 

For  "Agricultural"  works  the  original  grants  were 
Rs.  79,000  under  ain,  17,000  under  devastanam,  and  4,000 
under  chutrum.  The  revised  grants  were  Rs.  59,366,  9,712, 
and  4,427,  while  the  expenditure  amounted  to  Rs.  43,626, 
1,874,  and  1,142,  respectively,  showing  a  total  short  outlay 
of  Rs.  20,863  in  connection  with  the  total  revised  grant. 

The  Court  Houses  and  Police  Stations  in  Madras  seem 
to  be  in  a  bad  way  altogether.  The  necessity  for  a  new 
building  for  the  Presidency  Magistrate  in  Black  Town, 
has  long  been  felt,  but  the  same  difficulty,  as  in  the  case 
of  the  High  Court,  has  been  a  stumbling  block  in  the  way 
of  erecting  new  premises  ;  it  seems,  however,  the  obstacle 
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has  been  removed  by  selecting  a  site  on  the  beach  to 
the  south  of  the  Telegraph  Office,  which  is  considered 
to  be  an  eligible  situation.  Expenditure  to  the  extent  of 
Rs.  49,830  has  been  sanctioned  for  the  erection  there  of  a 
Court  House,  a  Police  Station,  and  Fire-engine  Room  com- 
bined. The  work  was  commenced  at  the  close  of  the  year. 

In  the  matter  of  additions   to  the  Madras   College   of 
Engineering,  it  was  delayed  owing  to   the  non-arrival  in 
time  of  girders  from  England,  and   the   faulty  cast-iron 
columns  made  for  the  ground  floor.     One  of  these  parted, 
and  on  examination  several  others  were   found  defective ; 
so  to  avoid  any  risk  some  were  placed  in  position  to  carry 
lighter  loads,  and  stout  columns  substituted  for  others.  The 
expenditure  during  the  year  was  Rs.  37,946,  and  the  total 
expenditure  Rs.  67,228  against  the  estimate  of  Rs.  90,066. 
Estimates  to  the  extent  of  nearly  Rs.  33,000  have  been 
submitted  to   Government  in  connection   with   improve- 
ments  to  the  Lawrence  Asylum,  Ootacamund.     The  im- 
provements  concern   mostly   the  hospital   wards   and  a 
water-supply  scheme.   There  is  also  a  project  for  enlarging 
the   girls'   school  to  accommodate   25   more   girls.     The 
approximate   cost  is  Rs.    20,000.    The  local  Government 
are  of  opinion  that  a  single  hospital,  the  cost  of  which  is 
set  down  at  Rs.  18,000,  is  preferable  to  a  cottage  for  infec- 
tious diseases  at  Rs.  14,000,  together  with  another  sum 
of  Rs.  2,000  for  repairs  and  alterations  to  the  main  building. 
The  proposals  for  enlarging  the  girls'  school  was,  however, 
allowed  to  drop,  as  there  are  no  funds   available  for    he 
purpose.     In   case  the  water-supply  scheme  is  approved, 
it  is  proposed  to  apply  to  Government  of  India  to  allot 
funds,  as  a  special  case,  for  its  execution  from  the  Military 
Works  grant. 

The  value  of  machinery  in  the  Presidency  Public  Works 
shop  on  the  31st  March  last  official  year,  was  Rs.  1,05,825, 
and  at  the  end  of  the  year  under  review  it  was  Rs.  1,07,945. 
The  balance  of  materials  on  hand  was  found  to  be  represent- 
ed by  Rs.  25,025,  being  Rs.  4,023  less  than  the  figure  shewn 
on  the  31st  March  1887.  The  opening  balance  of  stock 
in  the  beginning  of  the  year  was  Rs.  2,07,438,  ther  eceipts 
during  the  same  period  were  Rs,  20,236,  and  the  issues 
valued  at  Rs.  52,181.  The  year,  therefore,  closed  with 
a  balance  of  Rs.  1,75,494,  or  Rs.  31,944  less  than  the 
opening  balance. 

Cost  of  Coke  Production  ik  England. — An  American  paper  gives 
the  cost  of  production  at  Durham,  the  leading  coke  centre  of  England. 
Labor  of  mining  and  putting  into  trucks,  per  ton  of 

of  coal,  about  ...  ...  ...  ...      JO.fil 

Other  charges,   about  ...  ...  ...       0.14 

Royalty,  about        ...  ...  ...  0.14 

Total  ...      $0.79 

There  is  realized  from  1  ton  of  coal  60  to  62J  per  cent,  of  coke,  so 
that  the  cost  per  ton  of  coke  is — 

1§  tons  of  coal  ...  ...  ...  ...     51.32 

Cost  of  cokiug  ...  ...  ...  0  24 

l*l»or  in    drawing   and  filling,   preparing,   including 

putting  on  board  car  ...  ...  ...       0.24 

Total         ...  ...     $1.80 

The  present  price  at  Durham  on  board  cars  is  about  SI. 94,  so  that 
the  operators  in  that  locality  seem  to  be  but  little  better  off  as  regards 
profiU  than  those  at  Connellsvillc,  where  the  price,  however,  for  new 
contracts  is  81.25.  We  shewed  by  our  former  figures  that  the  cost 
of  production  at  the  latter  place  is  now  81  to  J.20  per  ton  of  coke  on 
cars.  In  mining,  the  natural  advantages  are  on  the  American  side, 
whtre  the  coal  seanjs  arc  about  8  feet  thick,  against  4  feet  in  the 
DoibMn  coking  collieries. 
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KuRNOOL  Canal. — The  purchase  value  of  this  white 
elephant,  as  shewn  by  the  facts  and  figures  given  by  us 
in  a  recent  issue,  is  Rs.  2,16,44,795. 

Coming  Legislation. — It  is  said  that  the  Cantonment 
Bill  vfiM  come  before  the  Select  Committee  of  the  Legis- 
lative Council  early  in  January,  the  Merchandise  Marks 
Bill  towards  the  end  of  January,  and  the  Railway  Bill 
in  February. 

Good  News  for  the  Calcutta  Engineering  Trade.s. 
— It  has  been  decided  to  abolish  the  Government  Work- 
shops at  Seebpore,  and  the  Burrakur  Iron- Works  will  no 
longer  be  permitted  to  undertake  ■private  work  as  the 
advertisement  in  the  public  press  is  said  to  imply. 

The  C.  E.  Association. — An  Address  was  presented 
to  Lord  Lansdowne  by  the  English  Secretary  of  the 
Civil  Engineers'  Association,  shewing  some  of  the  disabi- 
lities C.  E's.  suffer  under  in  the  P.  W.  D.  His  Excellency 
promised  to  give  "  careful  attention"  to  the  subject. 

Floating  Plant  of  the  Kurnool  Canal. — The  an- 
nual upkeep  of  the  staff,  passenger  and  cargo  boats  on 
this  waterway  costs  nearly  Rs.  2,000.  The  boats  are  only 
used  for  departmental  purposes,  some  being  used  for 
carrying  materials  and  others  rented  by  the  officers  in 
charge. 

The  Burrakur  Iron-Works. — We  learn  that  a  valu- 
able find  of  coal  has  been  made  on  this  property  of 
Government,  which  will  go  far  to  enhance  the  marketable 
value  of  the  concern  in  a  very  high  degree.  Of  course, 
there  is  no  intention  to  work  this  coal,  but  it  is  well  to 
know  that  it  is  there. 

Punjab  Mail  Service. — The  Lahore  paper  complains 
of  the  constant  mismanagement  which  prevails  in  connec- 
tion with  the  Railway  Mail  Service  for  the  Punjab.  That 
paper  is  not  in  a  position  to  say  whether  the  Postal  De- 
partment, or  the  North- Western  or  any  other  Railway, 
is  to  blame  for  this  scandalous  state  of  things. 

"  Private  and  Confidential." — There  can  be  no  justi- 
fication, morally  or  otherwise,  to  publish,  as  was  recently 
done  by  a  would-be  Professional  organ,  private  cor- 
respondence from  the  Secretary,  C.  E.  Association,  to  in- 
dividuals— the  said  correspondence  being  only  printed  to 
save  the  labor  of  writing,  and  not  therefore  the  less  ad- 
dressed to  individuals. 

Prospects  of  the  Burma  Rice  Crop. — The  report  up 
to  30th  November  1888.  The  area  under  rice  cultivation 
is  now  reported  to  bo  99,657  acres,  or  3  per  cent,  more 
than  the  actual  area  under  cultivation  last  year.  In 
spite  of  the  poor  crop  in  Akyab  it  is  estimated  that 
there  will  be  available  for  export  1,121,000  tons  of  rice 
including  what  will  be  required  for  Upper  Burma. 

Adjustment  of  Rank. — We  observe  the  following  inti- 
mation in  the  Gazette  of  India : — Sub-Conductor  James 
Tuck  Military  Works  Department,  to  be  a  Deputy  Assis- 
tant Commissary,  Supernumerary,  with  effect  from  the 
11th  April  1888,  and  to  stand  next  above  Deputy  Assistant 
Commissary  and  Honorary  Lieutenant  James  McCauley. 
Perhaps  some  of  our  readers  may  be  able  to  explain  what 
this  signifies. 

The  Indian  Midland  Railway. — The  first  train  was 
piloted  over  the  Singh  Bridge,  half  way  between  Jhansi 
and  Gwalior,  on  Tuesday  morning.  As  the  Antri  cutting 
has  been  cleared  out,  all  is  now  plain  sailing  into  Gwalior» 
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and  it  is  perfectly  certain  that  the  line  will  be  ready  for 
opening  early  in  February.  The  final  inspection  of  the 
Bhopal  line  by  the  Consulting  Engineer  to  Government 
has  been  made. 

Colonel  Luard,  R.E. — This  officer  returned  to  India  by 
the  mail  that  arrived  in  Bombay  on  the  11th  instant,  and 
has,  we  hear,  taken  up  the  Senior  Consulting  Engineer- 
ship  (under  the  Government  of  India)  relieving  Colonel 
LeMesurrier,  r.e.  The  question  now  exercising  the 
upper  circles  of  the  Department  is — what  will  become  of 
the  latter  ?  The  only  answer  we  can  suggest  is — put 
him  on  special  duty ! 

Our  Burma.  Item. — Mr.  Ring,  on  his  return  from 
furlough,  has  been  appointed  Superintending  Engineer, 
3rd  class,  temporary  rank,  and  is  appointed  to  the  charge 
of  the  III.  Circle  in  Upper  Burma.  His  head-quarters 
is  Mandalay.  Mr.  Richard,  who  has  just  given  up  charge 
of  this  Circle,  may  likely  be  appointed  Superintendent 
of  Works,  should  an  additional  Circle  of  Superintendence 
he  sanctioned  for  Burma. 

Bombay  Municipal  Buildings.— Mr.  F.  W.  Stevens 
will  leave  England  on  the  7th  February,  bringing  with 
him  the  completed  plans  for  the  new  Municipal  buildings. 
The  plans  in  question  will  be  on  view  in  Bombay  at  the 
beginning  of  March.  Good  judges  who  have  seen  the 
designs  speak  very  highly  of  them,  and  are  of  opinion 
that  they  will  add  even  to  the  reputation  of  the  ar- 
chitect of  the  Victoria  Terminus. 

Bengal  P.  W.  D. — Mr.  T.  Haines  Wickes,  who  has 
returned  to  the  Presidency  from  deputation  to  the  North- 
West  Provinces,  has  taken  over  charge  of  the  office  of 
Superintending  Engineer  of  the  Western  Circle  from  Mr. 
H.  Joll.  Mr.  JoU  has  assumed  charge  of  the  Superintend- 
ing Engineer's  Office,  Eastern  Circle,  from  Mr.  W.  H. 
Nightingale,  who  returns  to  his  premanent  appointment 
as  Inspector  of  Local  Works,  Bhaugulpore. 

The  Panama  Canal. — Count  de  Lesseps,  in  spite  of  his 
oft-repeated  promise,  is  not  likely  to  open  the  Panama 
Canal  in  1890.  He  has  resigned  the  Chairmanship  of  the 
Company,  leaving  the  work  of  cutting  the  Isthmus,  which 
was  begun  in  1881,  less  than  half  done,  and  the  Company 
with  its  capital  of  £24,000,000  in  liquidation.  It  can 
scarcely  be  said,  however,  that  the  financial  embarrass- 
ment into  which  the  Canal  Company  has  fallen  has  been 
unexpected. 

Items  from  Bombay. — Mr.  John  Wallace,  c.E.,  writes  to 
us  : — I  send  you  herewith  a  short  account  of  the  starting 
of  the  first  triple  expansion  land  engine  in  India,  which 
may  perhaps  interest  your  readers.  The  dynamometer 
experiments  have  been  laid  aside  through  press  of  other 
work.  They  are  on  hand  again,  and  I  shall  shortly  send 
you  a  set  of  diagrams  and  a  photograph  of  the  in- 
strument. We  hope  to  present  the  first  communication 
in  an  early  issue. 

Mica  Mines  in  Hazaribagh. — The  Government  of 
Bengal  has  now  issued  separate  rules  for  the  grant  of 
leases  to  mine  for  mica  in  the  district  of  Gya  and  Haza- 
ribagh. The  following  facts  are  published  for  general  in- 
formation : — "  The  mica  found  in  Hazarigabh  and  Gya  on 
Government  estates  occurs  irregularly  and  precariously 
in  a  coarse  variety  of  granite.  Its  presence  in  plates  of 
the  size  and  colour  required  can  be  ascertained  only  after 
careful  examination  and  experiment  by  way  of  prospect- 
ing. 


P.  W.  D.  Reductions. — We  learn  that  a  list  of  100 
men — 10  per  cent,  of  the  present  establishment — has  been 
prepared  by  the  Government  of  India,  of  men  who  are 
to  be  called  upon  to  retire,  both  on  account  of  recog- 
nized inefficiency,  and  under  the  50-year  rule.  We  have 
not  heard  how  the  retirements  are  to  bo  enforced,  nor 
whether  any  compensation  is  to  be  given.  It  would 
appear  that  the  Government  itself  is  uncertain  as  to  the 
course  it  will  adopt,  and  its  action  in  this  matter  is  en- 
veloped in  mystery  and  ambiguity. 

A  New  Audit  System. — Major  LeBreton,  the  Exa- 
miner of  Public  Works  Account,  Bombay,  has  introduced 
a  new  system  of  auditing  accounts  in  that  department, 
and  a  committee  consisting  of  Mr.  T.  D.  Little,  m.i.c.E., 
Superintending  Engineer,  N.  D.,  Khan  Bahadoor  M.  C. 
Murzban,  a.m.lc.e.,  Executive  Engineer,  Presidency,  and 
Mr.  Lund,  Deputy  Examiner  of  Public  Works  Accounts, 
has  been  appointed  by  Government  to  report  on  the 
new  system  of  accounts,  and  how  it  could  be  extended 
so  as  to  reduce  clerical  arid  audit  work. 

The  Indus  Bridge  at  Sukkur.— This  bridge  will 
probably  be  opened  in  March  next.  Up  to  date  both 
the  cantilevers  are  erected,  with  the  exception  of  the  last 
bay,  and  now  stretch  267  feet  over  the  water.  The  suspen- 
sion staging  for  the  erection  of  the  central  200  feet  girder 
has  arrived.  The  wire  rope  overhead  gear  has  worked 
wonderfully  well  and  gives  no  trouble.  No.  1  strut  was 
lifted  whole  from  off  the  barge  and  put  into  its  place 
with  the  overhead  gear :  the  time  occupied  in  lifting  each 
strut  being  three-quarters  of  an  hour. 

Jubbulpore  Tramways.— Arrangements  are  in  pro- 
gress for  the  construction  of  tramways  in  Jubbulpore ; 
in  fact,  Messrs.  Sibold  and  Williams'  contract  with 
the  Municipality  has  been  signed,  sealed,  and  delivered, 
and  the  work  is  about  to  commence,  if  it  is  not  al- 
ready begun.  In  this  connection  it  is  mentioned  that 
Nagpore  has  no  need  of  a  tramway.  The  native  city, 
though  thickly  populated,  is  not  of  great  dimensions, 
and,  moreover,  even  the  principal  streets  are  too  narrow 
to  admit  of  rails  being  laid  down  in  the  centre. 

HowRAH  Strand  Road— Calcutta  and  Howrah  folk 
will  be  glad  to  hear,  that  work  is  to  commence  imme- 
diately on  the  foreshore  road  from  Shalimar  Point  to  the 
Royal  Botanical  Gardens,  and  it  is  to  be  hoped  will  be 
completed  before  the  31st  March.  When  completed  and 
well  lighted,  the  Howrah  Strand  should  compare  favora- 
bly with  its  rival  on  the  opposite  bank,  and  the  drive  to 
the  Royal  Botanical  Gardens  would  be  more  enjoyable,  as 
compared  \vith  the  drive  through  the  narrow  and  crowded 
thoroughfares  of  Ramkistopore  and  Seebpore.  The  work 
is  to  be  carried  out  by  the  P.  W.  D. 

"  A  Grand  Structure  and  a  Triumph  of  Engineer- 
ing Skill." — A  contemporary  hopes  that  the  ceremony 
of  the  opening  of  the  bridge  over  the  Indus  at  Sukkur 
will  be  worthy  of  the  occasion,  for  the  bridge  boasts  the 
biggest  span  in  the  world,  and  will  only  be  eclipsed  for 
some  years  to  come  by  the  Forth  Bridge  when  that  is 
finished.  The  same  paper  adds  that  the  Sukkur  Bridge 
has  been  many  years  under  construction,  and  its  early 
history  is  not  altogether  a  pleasant  one  to  study,  as  it  is 
a  record  of  battles  over  sites  and  plans ;  but  it  is  a  grand 
structure  and  a  triumph  of  Engineering  skill. 

Lieutenant-Colonel  A.  C.  Bigg- Wither.— We  are  able 
to  announce  that  it  has  been  de^nitely  settled  that  this 
officer  returns  to   Bengal.     A  Superintending  Engineer- 


486 


INDIAN  ENGINEERING. 


[December  22,  '88. 


ship  will  have  to  be  provided  lor  him,  as  he  is  senior  to 
several  officers  now  holding  that  rank.  Lieutenant-Colonel 
Bigg-Wither  is  one  of  the  most  earnest  workers,  and  what- 
ever else  may  be  said,  there  is  no  doubt  as  to  his  re- 
markable capacity  for  pushing  on  work.  He  is  a  Bachelor 
of  Arts,  and  an  Associate  of  King's  College,  London : 
is  borne  on  the  General  List  Infantry  and  passed  an 
excellent  examination  out  of  Roorkee,  being  at  the  head 
of  his  year. 

The  Kolar  Gold  Mixes.— The  quantities  of  ore 
crushed  and  gold  obtained  at  the  five  Kolar  mines  last 
month  is  as  follows : — Balaghat,  one  hundred  and  forty 
t<ins,  two  hundred  and  two  ounces ;  Consolidated,  five 
hundred  and  fourteen  tons,  one  hundred  and  nineteen 
ounces;  Mysore,  fourteen  hundred  and  seventy-seven 
tons,  twelve  hundred  and  fourteen  ounces ;  Nundydroog, 
four  hundred  and  eight  tons,  seven  hundred  and  fifty- 
seven  ounces ;  and  Ooregum,  three  hundred  aud  eighteen 
tons,  six  hundred  and  twenty-two  ounces.  Mysore  also 
obtained  one  hundred  and  nineteen  ounces  of  gold  from 
five  hundred  and  fourteen  tons  of  tailings. 

Road  Cess  Operatioxs  in  Chutia-Nagpur. — Out  of 
the  lotnl  disbursements  in  the  Division  last  official  3-ear, 
Rs.  1,10,843-0-7  were  spent  under  the  head  of"  Repairs," 
and  Rs.  12,167-11-4  on  "  Original  works."  Village  roads 
in  the  districts  of  this  Division  have  been  maintained  so 
far  as  funds  permitted.  Attention  has  been  given  by 
every  District  Committee  to  arboriculture.  New  trees 
have  been  planted  along  roadsides,  aud  those  planted  in 
previous  years  have  in  most  cases  been  maintained.  The 
subordinate  establishments  of  the  different  departments 
of  the  Road  Cess  office  are  reported  to  have  given  satis- 
faction in  the  discharge  of  their  respective  duties. 

KiDDERPORE  Docks. — From  the  report  of  the  sixth 
quarterly  inspection  of  the  Kiddepore  Dock  Avorks,  ac- 
knowledged in  our  last,  we  find  that  the  total  expendi- 
ture during  the  period  under  review  was  Rs.  1,08,47,709, 
of  which  Rs.  84,32,350  were  spent  on  account  of  works, 
and  Rs.  24,1.5,3.59  for  land.  Considering  that  heavy  rain 
fell  during  the  latter  end  of  August  and  in  the  beginning 
of  September  last,  which  retarded  the  prosecution  of 
the  works,  fair  progress  had  been  made  with  them,  and 
their  character  was  satisfactory.  The  health  of  the  work- 
men was  very  fair.  The  average  number  employed  was 
9,151,  among  whom  there  was  a  death-rate  of  only  12'1 
per  thousand  per  annum. 

Waxted  a  Health  Officer. — The  Poona  City 
Municipality  lays  down  the  following  liberal  conditions 
for  a  Health  Officer: — 1.  He  must  be  a  graduate  of  a 
University  in  Medicine.  2.  He  must  po.ssess  experience 
in  Sanitarv'  matters.  3.  He  must  bind  himself  to  serve 
the  Municipality  at  least  for  three  years,  for  the  first  of 
which  he  will  be  on  probation.  4.  He  must  furnish  secu- 
rity to  the  Municipality  in  the  amount  of  Rupees  two 
thousand  (R.s.  2,000).  5.  He  will  not  be  allowed  private 
practice.  6.  The  Salary  will  be  Rs.  150  per  month  at 
the  beginining,  rising  to  Rs.  200  per  month,  at  an  yearly 
increment  of  Rupees  ten  (10).  What  have  our  English 
readers  got  to  say  to  this  ? 

Secuxderabad  Draixaoe  axd  Water-Supply. — 
The  estimated  cost  of  the  drainage  project  is  Rs.  90,000. 
The  cost  of  the  water-supply  is  four  lakh.s.  Major  Fox, 
Executive  Engineer,  has  drawn  up  both  schemes.  The 
drainage  works  will  be  undertaken  first.  He  proposes 
to  construct  a  channel,  for  the  purpose  of  carrying  off  the 


whole  of  the  surface  drainage,  which  at  present  flows 
from  the  town  into  the  Hussain  Sanger  tank,  and  in 
providing  in  the  bed  of  this  drainage  channel  an 
open  sewer,  which  will  receive  all  the  town  sullage,  which 
also  now  flows  into  the  tank.  The  sewage  will  be  dis- 
charged into  a  nullah  which  leads  from  the  waste  weir 
of  the  tank  to  the  mossy  river. 

Central  Asia  Items. — The  section  of  the  Central 
Asian  Railway  from  Samarkand  to  Jizak,  which  has 
been  under  construction  for  some  time  has,  we  learn,  now 
been  opened  for  traffic.  Jizak  is  21  Bokhary  farasangs 
from  Samarkand. — The  Shah  of  Bokhara  has,  on  the 
suggestion  of  Russia,  recently  constructed  two  regular 
cantonments  for  troops.  One  at  Darwazai  Nimazgah, 
and  the  other  at  Bahaud  Diu. — News  received  from 
Chitral  states  that,  owing  to  an  excessive  fall  of  snow  at 
Kotal  Duraj,  the  road  from  Chitral  to  Badakshan  has 
been  closed.  Aman-ul-Mulk  has  detailed  600  men  under 
Sher  Bacha  Khan  to  remove  the  snow,  in  order  that  the 
caravan  traffic  may  be  resumed. 

The  Delhi-Kotri  Railway. — We  understand  that  an 
examination  is  now  being  made  of  the  country  between 
Bikanir  and  Jeysulmir,  but  that  the  country  through 
the  Sind  desert  is  so  hopelessly  bad  either  via  Khipra  or 
Omercote,  that  a  line  could  onlj^  be  kept  open  under 
very  costly  conditions  of  both  construction  and  main- 
tenance. As  it  is  very  unlikely  that  the  Government 
will  give  a  guarantee  to  a  company  for  the  making  of 
this  line,  shorn  as  it  now  is  of  the  Delhi-Kalka  section, 
the  project  may,  we  think,  be  considered  as  shelved,  at 
any  rate  during  the  present  century,  and  Kurrachee  must 
find  its  accounb  through  its  present  channels  of  com- 
munication for  some  time  to  come. 

Re  General  Richard  Strachey,  R.E. — Those  who 
remember  the  evidence  given  before  the  Special  Com- 
mittee on  the  Hyderabad  scandal  by  General  Richard 
Strachey,  R.E., — often  confounded  with  his  civilian  brother 
Sir  John — will  hear  without  astonishment  (says  the  Pall 
Mall  Gazette)  that  in  well-informed  quarters  he  is  reported 
to  have  been  the  principal  agent  in  leading  Viscount  Cross 
astray  in  regard  to  the  Burma  Ruby  Mines.  As  in  India,, 
so  in  England,  the  name  of  Strachey  seems  destined  to  be 
associated  with  grave  official  errors.  The  break  of  gauge 
and  the  Budget  blunder  are  not  inadequately  matched  by 
the  Deccan  Mining  Concession  and  the  treatment  of  the 
Strecter  Syndicate.  Gwluiii,  non  animum  iniutant, 
quitrans  mare  currunt. 

Hou.SES  FOR  Government  Officers. — The  Governor- 
General  in  Council  is  pleased  to  lay  down  the  following 
rules  in  connection  with  the  construction  or  purchase  of 
residences  for  Government  officials.  When  a  house  has 
to  be  built  or  purchased  for  the  occupation  of  a  Govern- 
ment official,  its  cost  should  be  so  regulated  that  the 
rental  calculated  under  the  terms  of  Resolution  No.  479B 
of  this  date  will  not  exceed  8  per  cent,  the  salary  of  the 
official  who  will  usually  occupy  it.  In  calculating  the 
cost  of  a  building  to  be  erected  a  sum  should  be  included 
to  cover  the  share  of  tools  and  plant  and  establishment. 
The  amount  to  be  added  for  these  charges  may  be  special- 
ly approved  of  by  the  local  Government,  but  should  not 
be  taken  at  less  than  20  per  cent,  on  the  cost  of  "  works." 

The  Drainage  and  Water-Supply  of  Vellore. — 
With  respect  to  the  request  of  the  council  that  a  special 
officer  may  be  appointed  by  Government,  to  finish  the 
schemes  for  them,  the  Government,  after  consultation  with' 
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the  Public  Works  Department,  communicated  that  no 
officer  could  be  spared.  In  furtherance  of  the  said  schemes 
the  council  have,  at  their  meeting  of  the  18th  June  last, 
resolved  upon  inviting  the  aid  of  Mr.  Oldham  of  Calcutta, 
and  they  are  now  in  correspondence  with  him,  through 
the  Collector  of  North  Arcot.  Anything  in  this  direc- 
tion can  only  be  effected  after  that  officer  visits  Vellore 
and  forms  an  opinion  as  to  the  practicability  of  the 
schemes.  Levels  for  a  complete  system  of  drainage  have 
been  taken  for  nearly  two-thirds  of  the  town,  and  further 
work  in  this  direction  has  been  allowed  to  stand  over 
pending  the  arrival  of  Mr.  Oldham. 

Seebpore  College  Re-Organization  Scheme. — The 
recommendations  of  the  Committee  briefly  imply  that  the 
admission  test  for  the  Engineer  Class  should  be  higher 
than  that  which  now  obtains,  viz.,  the  University 
Entrance  Examination  ;  that  the  theoretical  training  will 
be  distinct  from  the  practical ;  and  that  the  latter  should 
be  undergone  when  the  former  is  completed.  Proficiency 
in  both  courses  is  necessary  to  entitle  the  student  to  a 
Certificate.  The  course  of  Practical  Engineering  will  be 
gone  through  in  either  a  large  Locomotive  or  Govern- 
ment Workshop,  or  on  important  Public  Works.  The 
Committee  are  in  a  difficulty  as  to  the  true  significance  of 
the  term  "  Technical  Education,"  but  have  arrived  at  a 
very  sen.sible  view  of  the  matter,  and  accordingly  the  scope 
of  the  College  will  be  enlarged  so  as  to  embrace  Agricul- 
tural and  other  useful  Arts  and  Sciences. 

Wise  Procedure. — The  Chief  Engineer,  P.  W.  D. 
Madras,  while  fully  appreciating  the  difficulty  of  obtaining 
detailed  estimates  for  heavy  repairs  to  a  structure, 
such  as  the  Madras  iron  pier,  considers  that,  before 
the  work  is  given  out  on  contract,  a  specification 
and  schedule  of  rates  should  be  prepared  in  order  that, 
when  the  repairs  have  been  completed,  means  will  be 
available  to  shew  that  the  outlay  has  been  reasonable. 
Should,  however,  it  be  considered  more  advisable  to  make 
a  lump  sum  contract,  it  will  still  be  necessary  for  a  speci- 
fication to  be  drawn  up,  in  order  that  when  the  contract- 
or reports  that  the  repairs  have  been  completed,  there 
may  be  means  available  to  check  the  work  done.  It  will 
probably  be  found  convenient  to  insist  that  the  contract- 
or shall  keep  a  record  of  the  work  done  on  each  bay  and 
submit  it  to  the  Engineer  as  each  bay  is  completed. 

Central  India  Items. — The  appointment  of  Execu- 
tive Engineer,  Gwalior  Division,  under  the  Central  India 
Agency,  the  head-quarters  of  which  have,  since  the  ren- 
dition of  Morar,  been  situated  at  Jhansi,  is  to  be  abolished, 
and  Mr.  Ewing,  the  present  incumbent  of  the  post,  goes 
home  immediately  on  sick  leave.  The  greater  part  of  the 
Gwalior,  Etawah  and  Sipri  Roads  and  194  miles  of  the 
Agra-Bombay  Trunk  Road,  viz.,  from  the  Chambal  Ferry 
to  the  Parbuti,  has  been  made  over  to  the  Engineer  in 
charge  of  the  Gwalior  State  and  the  Public  Works  build- 
ings at  Sipri  to  the  Executive  Engineer,  Jhansi  Division, 
Military  Works.  The  Executive  Engineer,  Provincial 
Works,  Jhansi  Division,  will  take  over  the  31  miles  of  the 
Gwalior  Road  from  Jhansi  to  Sindh  and  14  miles  of  the 
Sipri  Road.  Mr.  W.  Drake-Brockman,  Superintending 
Engineer,  Agra  Division,  who  is  now  here  on  inspection 
duty,  has  been  over  these  lengths  in  anticipation  of  the 
transfer,  orders  for  which  are  daily  expected. 

Lord  Dufferin's  P.  W.  D.  Administration.— During 
no  previous  administration  has  the  system  of  Railway 
communication   been  pushed   on  so  fast  and   widely   as 


during  the  past  four  years.  Since  the  day  Lord  Dufferin 
assumed  the  reins  of  office,  without  taking  into  account 
the  600  miles  of  military  Railway  which  have  been 
constructed  on  the  Frontier,  more  than  2,000  miles 
of  Railway  have  been  opened,  which  will  develope  the 
commerce  of  the  land,  or  tend  to  protect  it  from  those 
periodical  calamities  of  season  which  have  so  often  in  the 
past  brought  the  widespread  devastation  of  famine  and 
death.  Railways  and  canals  are  the  works  of  public 
improvement,  which  have  the  chief  effect  upon  the 
physical  condition  of  the  people.  And  no  financial 
pressure,  no  exigencies  of  military  defence  have  been 
allowed  to  interrupt  the  progress  of  irrigation  works. 
During  the  past  six  years  more  than  a  million  acres 
have  been  brought  under  their  fertilising  influence. 

Another  Storm  in  the  Madras  Harbour. — On  the 
Engineer  of  the  Madras  Harbour  Trust  Board,  inquiring 
whether  the  Trustees  wished  him  to  obtain  estimates 
for  dredgers  and  machinery  necessary  to  carry  out  design 
No.  4A  for  a  north-east  entrance,  or  whether  they  wish 
particulars  forwarded  to  Mr.  Parkes,  as  it  would  be  advis- 
able to  have  designs  and  prices  ready  when  required  to 
save  delay,  it  was  proposed  by  Mr.  Best  and  seconded  by 
Captain  Street  that  no  action  be  taken  until  orders  are 
received  from  the  Secretary  of  State  regarding  design 
No.  4A  ;  but  against  this  it  was  proposed  as  an  amend- 
ment by  Mr.  Eales  and  seconded  by  Mr.  Cowasjee  Eduljee 
that  sanction  be  accorded  to  the  Engineer  obtaining 
privately  such  information  as  he  desires,  provided  he  does 
not  in  any  way  commit  the  Trust,  and  this  was  carried  by 
a  majority.  A  poll  being  demanded  by  Captain  Baddeley 
votes  were  recorded  as  follows :  For  Mr.  Eales  amendment 
6,  against  5.  Our  sympathy  is  with  the  minority.  The 
amendent  sanctions  irregular  procedure  and  we  should 
not  be  surprised  at  seeing  it  rescinded. 

Red  Hills  Tank  System. — We  glean  from  the  Notes 
of  Inspection  by  the  Acting  Chief  Engineer  for 
Irrigation,  Madras,  that  he  inspected — (a)  The 
Tamarapak  anient,  (b)  Cholavaram  tank  supply  channel, 
(c)  Cholavaram  tank,  (d)  Red  Hills  tank,  which  form 
the  Red  Hills  Tank  System,  Chingleput  District,  and 
found  them  all  evidently  receiving  careful  attention 
and  in  excellent  order.  The  extensive  improvements 
to  the  Cholavaram  tank  supply  channel  have  not  yet 
been  carried  out.  The  intended  formation  of  the  "  water 
cushion"  below  the  new  wall  at  the  Red  Hills  tank, 
has  been  given  up  and  a  culvert  of  three  4-feet  vents 
built  in  the  road  at  the  place  ;  this  was  done  on  the 
recommendation  of  the  Superintending  Engineer  with  the 
approval  of  the  Chief  Engineer  for  Irrigation.  The 
level  of  the  water  in  the  Red  Hills  tank  was  on  2]8t 
October  last  M.S.L. — 3956,  or  nearly  7  feet  above  the 
lowest  pipe  of  the  Madras  water-supply  and  2  feet  high- 
er than  on  the  same  date  last  year,  though  somewhat  be- 
low the  average  height  of  the  previous  five  years. 

RooRKEE  Entrance  Examination. — We  have  re- 
ceived the  results  of  the  Examination  for  Entrance 
to  the  Engineering  Class  at  Thomason  College,  Roorkee, 
and  the  Lucknow  Martiniere  College  authorities  are  to  be 
congratulated  upon  the  extremely  satisfactory  position 
their  candidates  occupy  in  the  List.  The  first  nine 
places  in  the  complete  list  of  40  from  the  various  Schools 
and  Colleges  in  the  N.  W.  P.  and  Oudh,  Bengal  and  the 
Punjab,  are  held  by  Martiniere  students.  The  candidates 
who  have  passed  will  enter  the  Roorkee  College  on  the 
1st  May,  when  the   actual  number  that  can  be  admit- 


488 


INDIAN    ENGINEERING. 


[December  22,  '88. 


ted  will  be  decided  by  the  Local  Government, 
will  probably  not  exceed  16  in  all.  We  notice  that 
one  less  than  a  half  of  those  that  appeared  obtained 
the  qualifying  number  of  marks— vis.  450,  out  of  750.  or 
60  per  cent.  The  nature  of  this  examination  may  be 
gauged  by  the  fact  that  even  Graduates  of  the  Calcutta 
University  in  Arts  have  figured  comparatively  low  in  it. 
It  is  noteworthy  that  the  Martiniere  sent  up  10  competi- 
tors, and  the  one  that  failed  only  just  missed  passing  by 
one  viark  in  Science,  which  is  an  obligatory  subject ; 
but  his  total  marks  are  far  in  excess  of  the  total  required 
for  passing. 

FcrrRE  Road  Cess  Operations  in  the  Central 
Provixce-s.— Briefly,  each  district  will  be  provided  by 
the  Administration  with  an  Engineer  officer  and  a  suit- 
able st^iff.  These  district  charges  vdW  be  Public  Works 
Sub-divisions,  grouped  under  a  superior  officer  as  Divi- 
sional or  Executive  Engineer.  This  arrangement  will 
enable  the  Administration  to  take  over  the  execution  of 
all  the  public  works  of  the  District  Council.  All  the 
works  in  the  district  requiring  professional  skill  will  be 
placed  in  the  hands  of  the  Sub-divisional  Public  Works 
officers,  and  for  the  execution  of  all  works  not  immediate- 
ly requiring  professional  skill  and  direction,  the  Deputy 
Commissioner  of  the  district  with  his  subordinate  staff 
of  all  grades  mil  be  the  responsible  executive  agency. 
The  District  Councils  will  retain  all  their  present  powers 
of  initiation  and  control  in  respect  to  local  projects.  They 
will  decide  on  the  works  to  be  undertaken,  settle  their 
order  of  urgency  and  request  the  commencement  of  work. 
The  ser\-ices  of  Local  Boards  and  of  individual  members 
will  be  fully  utilized  by  the  Deputy  Commissioner  in 
carrying  out  petty  works  ;  but  the  responsibility  for  see- 
incr  that  the  works  are  done  will  lie  with  him.  A  pro- 
gramme  of  roads  for  every  district  in  the  Province  has 
now  been  approved,  and  it  is  on  the  lines  of  the  pro- 
grammes that  the  Councils  and  Public  Works  Department 
will  work. 

The  Silver-Lead  Mines  of  the  Myelat. — Mr.  A. 
H.  Hildebrand,  Elsq.,  C.I.E..  Superintendent,  Shan  States, 
Burma,  hearing  that  mining  operations  were  getting 
more  active  in  the  Myelat  silver  and  lead  mines, 
deputed  Mr.  Barnard  to  visit  and  report  on  the 
system  of  working  them,  the  royalty  paid,  apparent  pro- 
fits &c.,  and  particularly  as  to  what  became  ot  the  lead. 
The  shafts  visited  by  him  were  in  the  territory  of  the 
Bawzaing  Ngwegunhmu  and  are  believed  to  be  those 
which  were  visited  by  Mr.  Jones  in  August  1887  ;  but,  on 
further  inquiry,  it  was  found  that  the  mines  visited  by  him 
were  in  the  Kyauktat  district  of  the  Nyaungywe  States 
which  lies  to  the  south  of  Bawzaing  and  adjoins  it.  The 
ore  therefore  exists  apparently  over  the  whole  of  that 
tract.  At  present  the  workings  are  so  small  that  nothing 
appears  neceasary  to  be  done  in  the  matter  except  to 
leave  them  alone  and  not  interfere  with  them  except  in 
the  matter  of  lead,  the  sale  of  which  should  be  controlled 
BO  as  to  prevent  its  being  sold  broadcast  as  at  present. 
It  appears  that  the  mining  in  this  tract  in  King 
Mindon's  time  was  carried  to  such  an  extent  that  some 
Rs.  500  weight  of  pure  silver  was  produced  daily,  but 
that  King  Theebaw  stopped  all  private  enterpri.se  and 
took  over  the  working  of  the  mines  and,  finding  that 
under  the  peculations  of  his  servants  it  could  not  be 
marie  to  pay,  the  working  ceased.  It  is  only  this  year 
that  a  fresh  start  has  been  made  in  several  parts  of  this 
tract. 


Olurant  §.t\i3S. 


Captain  C.  C.  Ellis,  Royal  Engineers,  on  ai-rival  in  India, 
is  posted  to  the  Lahore  Division,  Military  Works. 

Mr.  Denham,  Chief  Engineer,  East  Indian  Railway,  is  expect- 
ed back  at  Mokameh  on  25th  instant,  and  will  resume  charge  from 
1st  January. 

The  bridge  over  the  Indus  at  Sukkur  will  be  completed  by  the 
middle  or  end  of  next  March,  so  far,  at  least,  as  to  permit  of  a 
formal  opening. 

LiECTENANT  Palmer,  Royal  Engineers,  with  the  Chin  field  force- 
was  wounded  near  Kambale  last  Friday  week  and  died  on  the  fol, 
lowing  evening. 

Ak  examination  for  admission  to  the  Mechanical  Apprentice 
Department  of  the  Engineering  College,  Seebpore,  will  be  held  on 
21st  January  1889. 

On  return  from  privilege  leave  Captain  F.  N.  Maude,  r.e.,  is 
transferred  from  the  Quetta  Division,  Military  Works,  to  the 
Meerut  Division,  Military  Works. 

A  PETITION  adopted  by  the  London  Committee  of  the  Uncove- 
nanted  Civil  Service  Association  comes  out  to  India  shortly  for 
signature  by  members  of  the  Service. 

OwiNO  to  the  decided  improvement  in  prospects,  we  learn  that 
the  relief  works  recently  started  in  Khurda,  in  the  district  of 
Puri,  have  now  been  brought  to  a  close. 

Major  F.  T.  N.  Spratt,  re.,  is  transferred  from  the  Peshawar 
Division,  Military  Works,  to  the  office  of  the  Superintending 
Engineer,  Meerut  Command,  Military  Works. 

The  Committee  on  Public  Works  Accounts,  of  which  Mr.  R.  G 
Macdonald  is  President,  assembles  at  Allahabad  yesterday  and 
will  probably  remain  there  for  three  weeks.  J 

Orders  have  been  issued  at  Chatham  for  the  selection  of  drafts 
from  the  companies  of  Royal  Engineers  at  the  School  of  Military 
Engineering  for  service  at  Singapore  and  Hong-Kong. 

A  Mysore  student,  C.  Sreenevasachar,  b.a.,  passed  first  in  the 
L.  C.  E.  Examination,  Bombay,  and  has  secured  one  of  the 
guaranteed  appointments  of  the  Western  Presidency. 

A  RESOLUTION  lias  been  recently  passed  by  a  meeting  of  |London 
brokers  and  merchants  to  absolutely  boycott  wool  imports  from 
the  East  Indies  :  because  these  ai-e  dishonestly  adulterated  with 
sand. 

The  Russian  Government  is  presenting  the  Economic  Museum 
at  Calcutta  with  a  collection  of  the  economic  products  of  South 
Russia  in  return  for  the  recent  gift  of  a  similar  collection  of 
Indian  pro<lucts. 

It  appears  that  the  loss  of  the  steamer  Vaitama,  from  the 
recent  Marine  Court  enquiry,  was  due  in  a  measure  to  the  aboli- 
tion of  the  Meteorological  Department.  Hence  some  share  of 
blame  would  seem  to  rest  on  the  Government  of  Bombay. 

A  Russian  explorer  is  reported  to  have  been  for  some  time 
eiplori»g  the  country  to  the  north  of  the  Mustagh  Pass.  It  was 
by  the  Mustagh  that  Lieutenant  Younghusband  crossed  into 
Kashmir  at  the  conclusion  of  his  journey  across  Mongolia  from 
China. 

The  recent  accident  to  a  troop  train  on  the  North-West  Railway 
near  Hamira  has  been  investigated,  and  the  cause  of  it  has  been 
ascertained  to  hare  been  a  collision.  No  rules  or  regulations  can 
prevent  accidents  of  this  nature,  which  are  brought  about  by  the 
stupidity  of  individuals. 

Mr.  Mallet,  Consulting  Engineer  to  Government,  has 
completed  his  inspection  of  the  Jhansi-Bhopal  section  of  the 
Indian  Midland  Railway.  He  has  not  yet  submitted  his  report, 
but  it  is  understood  that  he  will  raise  no  objections  to  the  opening 
of  the  line  on  the  1st  of  January. 

A  TYPICAL  defamation  case  has  just  been  disposed  of  at  Howrah 
A  memorial  signed  by  111  natives  alleged  certain  malpractices 
against  the  native  Eni;ineer  to  the  District  Board,  and  the  charges 
contained  in  it  were  proved  to  be  absolutely  unfounded,  'fiie 
whole  lot  of  the  memorialists  were  convicted  and  fined  in  sums 
varying  from  Rs.  50  to  Es.  2. 

A  PROPOSAL  having  been  made  by  the  Victoria  Jubilee  Technical 
Institute  of  Bombay  that  it  should  be  allowed  to  grant  certificates 
of  competency  to  Engineers  under  the  Bombay  Steam  Boiler  In- 
spection Act  of  1887,  the  request  has  not  been  entertained  for  the 
present  by  the  local  Government,  though  it  will  consider  it  when 
the  Act  again  comes  under  revision. 
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fetters  tcr  the  Cliitor. 

The  Editor  desires  it  to  he  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by   correspondents.'] 


SEEBPOEE  ENGINEERING  COLLEGE. 

Sir, — A  very  just  and  reasonable  complaint  appearetl  the  other 
d«y  in  the  eohimns  of  a  local  contemporary  of  yours  regarding  the 
disqualification  and  inability  to  speak  English  of  teachers  recently 
appointed  to  teach  the  Overseer  Classes  of  the  above  College,  in 
which  many  European  and  Eurasian  parents,  in  the  humbler  ranks 
of  life,  have  a  deep  interest.  That  the  Principal  should  have 
thought  it  advisable  to  employ  failed  fourth  year  students  of  the 
Engineer  Class  with  ill-digested  tons  of  theory  and  not  an  ounce 
of  practice,  and  still  less  culture  to  express  themselves  well  to 
mostly  English-knowing  boys,  is  simply  ridiculous,  and  needs 
only  to  be  brought  to  the  notice  of  the  proper  authorities  to  be 
seen  to  at  once.  I  fear.  Sir,  the  Principal  is  inordinately  fond  of 
doing  things  on  the  cheap,  to  conciliate  the  powers  that  be,  and 
though  he  must  know  as  well  as  everybody  else  that,  vulgarly 
speaking,  hens  don't  lay  big  eegs  at  9d.  a  dozen,  yet  he  must 
needs  save  Government  monthly  more  than  three-fourths  of  the 
late  Mr.  Gilmoi  e's  pay  at  the  sacrifice  of  the  best  interests  of  the 
bovs,  and  refuse  to  hold  out  a  little  better  inducement  to  make  it 
■worth  the  while  of  a  really  good  man  to  take  up  the  responsible 
work  of  teaching. 


December  12,  1888. 


Pickaxe. 


EETIEEMENTS  IN  THE  P.  W.  D. 

giP There  is  a  rule,  page  60,  Civil  Pension  Code,  that  "no  Chief 

Engineer  of  the  Corps  of  Royal  Engineers  shall,  without  re-ap- 
pointment, hold  the  same  post  for  more  than  five  years.  This  rule, 
in  the  case  of  officers,  who  on  appointment  to  that  rank,  received 
notice  of  the  probable  issue  of  this  order,  will  take  effect  from  the 
date  thev  joined  their  present  posts.  In  other  cases,  the  rule  will 
take  effect  from  the   date   of  these  orders." — September  3,    1880. 

The  intention  of  this  rule  is  persistently  evaded  by  changing 
the  appointments. 

The  Doctors'  case,  whieh  you  published,  is  what  the  0.  E's.  are 
askinc  for.  The  Doctors  get  as  a  concession  three  years'  pension 
servic'e  civen  them  on  the  ground  of  professional  training.  We 
should  get,  at  any  rate,  two  years  and  Staff  Corps  pensions. 
We  are  going  for  this. 

The  following  order  only  applies  to  men  .55  years  of  age  : — 

"  Of  the  other  officers,  those  who  were  appointed  to  a  new  office, 
class  or  grade,  before  18th  August  1882,  may  continue,  notwith- 
standing these  rules,  to  hold  that  office,  clas.s,  or  grade,  imtil  five 
vears  from  the  date  of  such  appointment,  but  may  not  be  pro- 
rnoted  or  receive  a  new  appointment  if  they  have  attained  the 
age  of  55  years." 

Civis. 


P.  W.  D.  RE-ORGANIZATION. 

gj^ The  Civil  Engineers'   Association  have  printed  a  minute 

on  Government  of  India's  No.  1432  G.,  dated  15th  June  1888,  and 
ask  for  further  criticism  on  it. 

It  appeal  s  to  me  that  no  re-organization  can  be  effective  without 
some  reduction  to  begin  with,  especially  of  the  men  over  20  years' 
service  1st  grade  executives,  and  other  senior  men  for  whom 
suitable  employment  cannot  be  found. 

The  only  practicable  way  of  reducing  would  be  to  enforce  the 
50  years'  rule  for  Military  and  Civil  officers,  giving  them  compen- 
sation for  disturbance,  and  keeping  this  rule  in  force  until  the 
necessary  reduction  is  effected.  If  it  were  possible  to  obtain 
pensions  in  sterling  or  even  fix  the  rate  at  some  equitable  figure. 
It  would  not  Tie  necessary  to  keep  this  rule  in  force  very  long. 

Havinc  fixed  the  strength  of  the  Department  and  regulated  the 
vearly  admi-^sions  to  suit,  any  inci-ease  of  strength  at  any  time 
required  should  be  met  by  engaging  men  tempcu'arily. 

This  is  the  whole  secret  of  success— the  employment  of  tem- 
porarv  men  for  temporary  and  purely  provincial  works. 

Having  expressed  my  ideas  as  to  the  shape  re-organization  should 
take  I  will  say  a  few  words  on  the  suggestions  in  the  minute 
above  mentioned.  _ 

The  idea  to  divide  the  present  Department  into  three  classes — 
above  average,  below  average,  and  incompetent  is  impracticable. 
There  may  be  a  few  men,  who,  everyone  would  agree,  belong  to 
the  latter  class,  and  Government  would,  I  think,  be  justified 
in  retiring  theni  with  some  compensation  for  so  doing. 

But  to  divide  the  above  and  below  average  men  is  invidious,  and 


the  proposition  to  give  the  below  average  men  to  the  Provincial 
service  would  naturally  be  resented  by  the  Provincial  Governnienta 
and  the  men  themselves.  Each  province  should  have  their  pro- 
jiortion  of  men  from  the  Im))erial  service,  and  any  more  required 
should  be  obtained  in  the  open  market. 

For  the  success  of  this  scheme  the  Provincial  Government  should 
not  be  allowed  U  form  the  District  Engineers  and  other  tempo- 
rary men  into  a  service  at  all.  Agreements  .should  be  made  with 
each  man  separately  not  necessaiily  for  the  .same  period  or  pay, 
and  it  sliould  be  distinctly  understood  that  the  rate  of  pay  should 
not  be  altered  as  long  as  tlie  agreement  was  in  force,  when  a 
further  agreement  nn'ght  be  determined  by  mutual  arrangement. 
The  pay  would  entirely  depend  tipon  the  ability  of  the  officer,  the 
responsibility  of  the  post  for  which  he  was  engaged,  as  well  as  tlie 
state  of  the  labor  market  at  the  time  of  engagement,  and  should 
have  no  parallelism  with  the  grades  or  pay  of  the  Imperial  service. 


G.  E.  M. 


December  11,  1888. 


REVERSE  CURVES. 

Sir,— I  am  much  obliged  to  Mr.  Ewbank  for  the  trouble  he  has 
taken  in  investigating  the  general  case  of  the  problem  I  drew  his 
attention  to.  As  he  asks  me  to  "  establish"  my  formula?,  I  enclose 
the  solutions,  but  they  are  scarcely  worth  publishing.  I  am  sorry 
I  was  not  more  careful  in  stating  the  problem  in  the  first  case. 


"^/--iF^^^tpJL^ 


R  and  S  are  fixed,  and  invariable,  for  all  cases  and  d  is  the  per- 
pendicular distance  from  main  line  to  diversion  at  the  point 
you  wish  to  get  round,  also  given. 

6  is  the  inclination  of  the  diversion  line  to  the  main  line. 

The  tangents  t  and  f-  will  of  course  not  be  equal,  except  when 
the  lines  are  parallel,  nor  will  the  curves  be  equal  in  lencnh 

Required  to  find  I,  V  and  t.  ^  o 

The  solution  is  probably  too  complicated  for  practical  use. 


Let  B  C=  2^  and  C  O  parallel  to  Q  Q,  cutting  S  in  its  centre. 

B  A  =/,  i  e.,  A  is  the  foot  of  the  perpendicular  from  J  on  to  BG 
Also  let  J  A  =  c 
/■=<  Sin  e 

rf-SSin9 
and  also  = 
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,  I  =- 


a  -  S  Sin  6 


.(I) 


Again,— 
aiKi  also 


C  =   <(H-C08^) 

{ -  S  Cos  d 


.:  t  = 


I-SCos  6 


2(1+Co8  0) 

Equate  the  two  values  of  t,  and  it  will  be  fouiul  tlmt 
SinO     ^    d 


{^) 


e 

t.e.,taii  o 


s+r 


and  since  R  = 

tan 


6 


t  - 


Rrf 

S+i 


■.     h  =  4tx(S  +  0  +  S— ci'  =  4R(i  +  S'-rf'. 


E.  L.  Campbell. 


THE  LAHORE  CATHEDRAL. 

g^R^_In  discussing  the  merits  and  demerits  of  the  P.  W 
Secretariat  buihlings  at  Laliore,  it  occurs  to  mi;  that  a  few 
words   on   the   above   magniticent   Cathedral  would  not  be  out  of 

place  heie.  ..,,,•,  •„ 

Unfortunately  I  am  not  m  a  position  to  furnish  you  witli 
a  "Plan  and  Elevation"  of  the  Lahore  Cathedral,  but  you 
■will  readilv  believe  me  when  I  assure  you  that  it  is  a  really 
n>a"niticent  building,  and  the  greater  is  th- pity  that  the  "Western 
Towei-s  "  which  naturally  form  the  chef  (Vmtrr'  of  a  Cathedral 
must  l)e  left  off  abruptly  at  tlie  squa'O  for  want  of  funds  to  com- 
plete them.  However,  if  the  present  Bishop  be  only  Imlf  so  success- 
ful as  his  learned  i)redecesaor,  the  Western  Towers  shall  be  com- 
pleteil  during  tlie  present  incumbency. 

It  is  strange  what  magnificent  builders  distinguished  prelatps 
have  l>een  ;  Hom  "William  of  Wykehara''  to  our  own  late  but 
still  beloved  Bishop   Preich  of  Lahore. 

The  Lahore  Cathedral,  magnificent  as  it  really  is,  has  one 
grave  fault,  namely,  too  short  a  nave  :  had  it  only  15  to  2,')  feet 
more  in  length  of  nave  it  would  be  unsurpassed  in  India.  This 
defect,  grave  as  it  is,  is  nevertlieless  shared  by  a  far  more  splendid, 
more  "lorious  Christian  Temple  than  that  of  Lahore,  namely,  the 
Cathedral  of  Cologne,  commenced  it  is  believed  early  in  the  1.3tli 
centurv  and  only  completed  in  1S82  ;  a  Cathedral  which  Ferguson 
has  described  a.s  the  most  "Magnificent  Temi>le  ever  erected  by 
man  in  honor  of  his  Creator  ;  "  and  add.s,  that  it  is  a  splendid 
triumph  of  the  mason,  but  a  failure  as  a  design.  What  a  pity 
that  this  should  have  lieen  )>ermitted  to  occur  in  such  a  splendid 
e<liticeas  the  great  Cathedral  of  Cologne 

The  Lahore  Cathedral  is  constructed  throughout  in  the  very 
best  brickwork,  almost  blue  coloreil,  so  thoroughly  have  they 
been  fired  ;  the  dressings  are  Tarakee  Ashlar,  with  slate  roof. 

E.  R. 

(We  gave  some  illustrations  of  this  building  in  our  issue  of  March  5, 
1S87.— Ed.,  /.  A'.] 


DEPARTMENTAL  RE-ORGANIZATION. 

I. 

Sir,— In  my  letter  of  the  30th  October,  published  in  your  i.ssue 
of  the  17th  November  last,  my  object  was  to  point  out  a  few  of 
the  objections  to  the  scheme  propounded  by  Government  for 
splitting  u|(  the  present  superior  service  into  two  services,  un- 
w|«al  in  iHiHJtion  and  pay,  though  officered  by  Engineers  bearing 
the  name  titles. 

i.  I  see  that  "Veritas"  is  of  the  same  mind  as  myself  in 
regard  to  the  impracticability  of  the  scheme  in  its  juesent  form, 
and  has  niaile  some  thoughtful  and  sapient  suggestions,  such  as 
might  l>e  expected  from  one  who  has  evidently  made  the  Depart- 
ment a  study. 

3.  There  is  no  doubt  that  Departmental  Organization  is  a 
icienr-".  and  as  such  demands  of  those  who  would  master  it,   deep 


study,  much  thought,  a  considerable  knowledge  of  human  nature 
and  actuarial  statistics,  as  well  as  a  mind  trained  to  .systematic 
and  logical  reasoning.  Until  this  science  is  recognized  ns  a  science, 
and  its  laws  evolved  and  arranged,  we  can  scarcely  oxjieLt  to  see 
the  Department  satisfactorily  organized  on  a  sound  permanent 
basis. 

4.  "  Veritas  "  seems  to  think  that  the  time  has  at  length  conve 
when  Government  is  realising  the  necessity  of  re-organising  ra- 
dically and  in  real  earnest,  instead  of  in  the  hap  hazard  and  un- 
systematic way  which  has  characterised  most  of  the  previous 
movenrents  in  that  direction  ;  if  this  be  so,  it  is  much  to  be  hoped, 
that  Government  will  see  the  desirability  of  adoptiu.;'  "  Veritas'  " 
suggestion  to  call  a  representative  committee  of  Engineers  of  all 
classes  in  the  Department,  to  formulate  pi'<i])osals.  The  committee 
should  be  composed  of  men  who  comrmind  the  confidence  and  respect 
of  their  brother  Engineers  of  the  classes  they  respectively  be- 
long to,  and  it  should  be  instructed  to  go  fully  and  deliberately 
to  the  root  of  the  whole  question,  with  a  view  to  investigating, 
enunciating,  and  reducing  to  scientific  oi'der,  the  laws  and  prin- 
cijiles  which  must  be  followed  out,  in  order  to  inoduce  a  scheme 
free  from  patchwork  anomalies  and  glaring  inipracticabiiities. 

5.  Destructive  criticism  is  ea.sy  but  of  little  avail  ;  and  though 
I  do  not  pretend  (o  possess  any  profouml  acquaintance  with  the, 
as  yet  unwritten,  laws  of  De])artniental  Organization,  I  venture, 
at  a  time  when  any  ideas  may  be  useful,  to  otter  for  discussion  and 
criticism  the  following  suggestions  of  a  constructive  nature,  as  a 
set-ofl"  against  the  criticisms  in  my  pi-evious  letter,  and  alongside 
of,  not  in  opjjosition  to,  the  excellent  suggestions  already  put 
forward  by  "  Ver-itas." 

6.  The  requirements  of  a  Public  AVorks  Department  seem  to 
be  elasticity,  etiicienoy  in  control,  efficiency  in  execution,  thorough 
contentedness,  a  ))iacticablc  system  of  rewarding  and  encouraging 
mer-it,  and  of  disucouraging  and  checking  inefficiency,  (safeguarded 
from  abuse  in  both  directions),  and  all  this  with  the  least  possible 
cost  to  the  State. 

7.  I  think  a  mistake  has  been  made  in  the  recent  Government 
.scheme,  in  mi.ving  up  {a)  the  fiiti'rc  permmicjit  condition  oi  t]w 
Dc)iartment  with  {h)  the  transition  processes  necessary  to  evolve 
the  final  regime  out  of  the  existing  muddle.  The  traiuitional 
changes  are  the  most  important  to  us,  of  coutse,  who  are  only 
directly  concerned  with  the  .affairs  of  the  next  20  or  .30  years  at 
most,  but  the  permanent  outcome  is  far  and  away  the  most  impor- 
tant to  Goverment,  whose  interests  extend  into  the  distant  future. 
It  is  expected  that  any  scheme  would  only  take  from  17  to  20  years 
to  work  out  to  its  final  perfection.  It  would  seem,  therefore, 
reasonable  first  to  decide  upon  the  form  tlie  Department  is  finally 
to  tnUe,  n.u<\  then,  and  not  till  theji,  to  tnvn  to  the  consideralion  of 
the  best  wav  of  working  out  the  intermediate  operations  of  reform. 
I  do  not  propose  to  touch  the  latter  part  of  the  problem  in  this 
letter  ;  Init  I  wish  to  emphasize  the  desirability  of  not  letting 
(he  ^OT.M'MM/ difficulties  of  transformation  interfere  with,  or  spoil, 
the  perfectiiess  of  the  linallii  developed  system. 

8.  To  mv  mind,  the  efficiency  of  any  permanent  scheme  suited 
to  this  country  must  depend  largely  upon  the  recognition  irr  it  of 
the  following  principles  :  — 

{a)  Tlmt  there  are  two  distinct  functions  of  a  Departmental 
Engineer  ;  control  a."  d  execution. 

(h)  That  control  and  administration  carry  with  them  higher 
responsibilities,  and  require  a  more  highly  trained,  and  therefore 
more  highly  paid,  body  of  men,  than  the  actual  execution  of  the 
work  does. 

(c)  That  it  is  therefore  desiral)le  to  recruit  the  Controlling  and 
Administraiive  officers  from  the  best  available  source  ;  but 
'hat  as  they  must  be  more  highly  trained  and  paid, 
it  is  a  waste  of  money  to  keep  a  larger  staff  of  them  than  is 
absolutely  necessary,  or  to  employ  any  officer  engaged 
o.stensibly  for  control  longer  doing  executive  duties  than  is 
absolutely  necessary  to  enable  him  to  acquire  a  thorough  funda- 
mental knowle-lge  of  the  details  of  the  executive  work,  in  the 
control  of  which  he  is  to  spend  the  better  part  of  his  .service. 

(d)  That,  on  the  other  hand,  the  actual  execution  of  the  work 
which,  if  eficientli/  controlled,  does  not  i-equire  the  services  of  such 
highly  trained  men  to  carry  out,  should  be  confined  to  a  more 
cheaidy  paid  service  ;  and  that  officers  in  this  service,  having 
been  engaged  ostensibly  for  executive  work,  should  not  bo 
expected,  or  themselves  expect,  ever  to  be  placed  in  the  higher 
positions  of  control  and  administration,  for  which  tliey  have  not, 
d  priori,  received  the  necessary  higher  training. 

(e)  That  the  two  .services  being  organized  and  maintained  for 
two  distinct  purposes  and  on  entirely  separate  footing.s,  their 
nomenclature  and  mode  of  gr-ading  should  be  as  difTerent  as  pos- 
.sible  in  order  to  intensify  the  absence  of  any  connection  between 
them. 

(f)  That  while  maintaining  a  rigid  distinction  between  the 
controlling  service  and  the  executive  service,  there  should  be  no 
distinctions  of  any  kind  between  classes  of  men  doing  the  same 
work  in  the  same  service,  whether  that  service  be  the  controlling 
or  the  executive  service. 

(7)  That  different  scales  of  pension  should  be  fixed  for  the  two 
.services  with  reference  to  the  sa'aries  of  each  ;  but  that  whatever 
scales  are  fixed,  it  shouhl  boa  sine  qud  non  that  men  retiring  to 
live  )■«  India  should  draw  their  pensions  in  rupees,  and  that  men 
retiring  to  live  out  of  India  should  di-aw  their  pensions  in  pounds 
sterling  at  the  rate  of  ten  rupees  to  the  pound. 
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(A)  That  the  peiioil  spent  in  each  grade  or  rank  throiigliotit 
either  service  shoulil  he  such,  that  the  majority  of  the  beat  years 
of  eacli  man's  life  should  be  utilized  ou  the  particular  work  f(n- 
whicli  he  was  trained  and  engaged. 

(i)  That  the  proportion  of  officers  in  each  rank  in  either  service 
from  tlic  highest  to  the  lowest  should  be  such  as  to  guarantee  to 
every  elticient  ofiicei  a  fair  hope  of  rising,  during  his  33  years  of 
service  to  I  he  higher  (if  not  the  highest)  posts  in  his  own  service. 

(j)  Tliat  the  cond)ined  annual  cost  of  the  two  services  (includ- 
ing pensions  as  already  arranged  for  in  section  g,  above)  should 
not  be  greater,  in  proportion  to  the  work  executed  and  controlled 
l>y  them,  than  that  of  the  existing  service  is  to  the  work 
eiirried  out  l>y  it. 

9.     To  consider  these  principles  seTiatim  ; — 

('i)  The  functions  of  control  and  execution  are  undoubtedly 
to  a  great  extent  distinct.  A  man,  as  for  instance  a  good  upper 
suboidinate,  may  be  an  excellent  executive  officer,  and  yet  not 
at  all  fitted,  either  socially  or  intellectually,  to  hold  a  high 
controlling  or  adniinstrative  post.  On  the  other  hand  (though 
this  is  a  less  common  case)  officers  who  make  excellent  controllers 
and  administiators  have  not  always  prove<l  practical  executive 
workers. 

(b)  About  this  there  can.  I  suppose,  be  no  quesiion. 

(c)  The  qualities  required  for  control  and  administration  are 
eminently  such  as  are  met  with  in  men  brought  up  and  educated 
in  England.  It  is  for  positions  where  judgment,  tact,  the  calm 
steady  discharge  of  resjxinsibilities,  and  the  power  of  governing, 
are  required  that  the  English  trained  Englishman  is  so  valuable. 

(fV)  But  in  nuany  respects  the  Indian,  whether  of  English, 
native,  or  mixed  parentage,  is  more  fitted  for  executive  work  than 
his  Enijlish  trained  comrade.  He  may  be  expected  to  possess  a 
better  knowledge  of  the  country  and  its  resources,  to  be  in  closer 
touch  with  the  people  he  has  to  work  with,  and  to  be  better  ac- 
climatised. In  the  matter  of  pay  he  is  well  lemunerated  with  a 
considerably  smaller  income.  In  the  first  (jlace  a  native  of  any 
conntrj- can  m<ke  his  pay  go  much  fui  ther  than  a  foreigner  can, 
both  as  regards  his  own  wants  and  the  educational  requirements  of 
his  children  ;  and  Iti  the  second  place,  having  regard  to  the  pro- 
posals for  the  far  future  which  Ave  are  now  considering,  the  classes 
from  which  the  average  of  the  new  Provincial  Service  would  be 
recruited  in  India,  would  probably  be  lower  than  those  from  which 
the  average  Engineer  r-ecruited  in  England  would  be  drawn,  for 
the  simple  reason  that  the  well-to-do  classes  in  India  send  their 
children  lo  England  to  be  educated  and  to  choose  a  career.  Nor  can 
there  be  a  doubt  but  that  if  the  less  highly  trained  and  paid  service 
were  once  fairly  started,  (independently  of  the  indefensible  proposal 
to  force  into  it  comimlsorily  men  already  engaged  on  more  favor- 
able conditions  of  service,)  plenty  of  men  born  and  bred  in  India, 
Europeans  and  natives,  would  be  perfectly  contented  to  enter  it, 
and  would  not  feel  envious  of  the  position  and  pay  enjoyed  by  the 
superior  service,  provided  that  no  gratuitous  inducements,  (such 
as  the  retention  of  the  .same  nomenclature  in  both  services,)  were 
offered  for  a  comparison  between  them. 

(i;)  The  retention  of  the  titles  "Executive'' and  "Assistant " 
Engineer  for  both  services  will  be,  lam  sure,  one  of  the  chief 
obstacles  to  the  succe.ssful  working  of  the  scheme  as  set  forth 
by  Government ;  an  obstacle  which  would  be  at  once  removed  by 
the  simple  expedient  of  adopting  a  different  nomenclatnre  in  each 
service.  This  mi^ht  be  done  by  according  to  the  Provincial 
Service  the  well  established  and  honorable  titles  of  "Execu- 
tive" and  "Assistant"  Engineers,  and  selecting  some  new  desig- 
nation such  as '' (lontrolling"  Engineer  for  the  junior  ranks  of  the 
Im]ieiial  Service.  This  would  necessitate  a  slight  modification  in 
the  Rciyal  Warrant  of  Precedence. 

(f)  and  ((/).  Eveiybody,  even  Goverment,  admits  the  sound- 
ness of  the  principles  enunciated  ;  they  will  have,  probably,  to  be 
conceded  sooner  or  later  in  practice,  though  at  present  the 
Government  does  not  seem  dis]50sed  to  do  so  {vide  paragraph  39  of 
their  .scheme).  The\'  could  scarcely  be  withheld  in  any  scheme 
which  effected  a  considerable  saving  in  other  ways  to  the  State. 

(/()  Is  a  logical  deduction  from  c  and  rf,  it  being  obviously 
absurd  and  un-economical  to  keep  a  man,  specially  trained  for 
contiolliiig  jmrposcs,  engaged,  during  a  lart'e  portion  of  his 
service,  doing  executive  work  which  could  be  done  more 
cheaply  by  a  man  .specially  trained  for  it,  and  drawing  a 
lower  salary  ;  while  it  would  be  false  economy  to  keep  a  large 
staff  of  more  highly  paid  men  for  control,  and  yet  to  hand  over 
controlling  appointments  of  any  importance  to  members  of  the 
less  highly  trained  service,  or  even  the  less  important  po.-ts  of 
control  for  more  than  a  few  concluding  years  of  their  service,  in 
selected  cases.  At  the  same  time  it  must  be  remarked  that  this 
principle  is  at  present  largely  broken  thi'ough  ;  men  being  kept, 
owing  to  the  fearful  stagnation  in  promotion,  f%r  too  long  doing 
not  only  Assistant  Engineers' work,  (  as  is  rather  naively  admit- 
ted in  fjaragraph  20  of  the  Government  scheme,)  but  Executive 
Eni:ineeis'  work  also.  Indeed,  unless  the  new  scheme  is  carefully 
planned,  and  healthily  worked,  the  pre.sent  objectionable  state  of 
things  is,  in  this  respect,  likely  to  find  a  sequel  in   the   Imperial 

Service. 

(i)  Is  almost  a  continuation  of  the  principle  A  last  enunciated. 
The  idea  is  touched  upon  as  regards  the  lower  ranks  in  paragraph 
5,  and  conclusion  2  of  paragraph  16,  of  the  Government  scheme 
But  there  seems  to  be  no  recognition  of  the  fact  that  men  have  a 
legitimate   expectation  of    rising   beyond  the   rank  of  Executive 


I  Engineer  to  become  Superintending'  and  Chief  Engineers.  Para- 
I  graphs  10,  II,  and  18,  of  the  Government  scheme  seem  to  shew  that 
;  under  the  new  jjropo.sals  few  men  can  hope  to  rise  in  the  Im- 
\  perial  Service  above  the  rank  of  Executive  Engineer.  Of  course, 
as  I  have  stated  in  paragraphs  <■  and  d,  I  propo.se  to  recruit  the  SO 
su))erior  posts  etUirdij  from  the  Imperial  Service,  which  will  con- 
siderably improve  its  otherwise  ghastly  prospects. 

{j)  Lastly,  it  is  essential  to  the  acceptance  of  any  scheme  by 
Government,  (as  "Veritas"  has  ])oiuled  out,)  that  it  should  not 
entail  increased  proportionate  expencliture. 

10.  With  your  jiermission  I  hope  to  sujgest  in  your  next  issue 
the  main  features  of  a  scheme  such  as  I  believe  would  be  found 
to  fidtil  the  above  conditions  more  satisfactorily  than  they  are 
fulfilled  at  present,  or  than  they  would  be  under  the  terms  of 
Government  scheme  as  published  ;  and  I  believe  that  this  wouUl 
be  done  at  an  annual  saving  to  the  State,  on  salaries  alone,  of 
nearly  5  lakhs  of  rupees  per  annum. 

Pounds. 


DIVERSIONS  FROM  A    STRAIGHT  ROAD  BY  REVERSE 

CURVES  WITH    "STRAIGHTS"  BETWEEN. 
Sir,— The  very  simple  solution    of   this  problem   stated  by  Mr. 
Campbell   in  I.vdian    Enginbering,  10th   November  1888,   is  not 
given  iti  any  book  that  I  know  of. 

As  the  proof,  although  a  simple  one,  is  not  at  once  evidetit 
from  the  hgure  below  his  note,  and  is  not  given  in  detail  by  Mr. 
Campbell,  I  venture  to  give  it  here,  with  an  explanatory  ii^ure. 

Fig  1. 


-By  similar  triangles, 
R 


L  +  S  =   *'^"     2 


1) 


It  is  also  clear,  from  the  diagram,  that— 

L=  2T  4-   V{iT  +  W^<i^' 
.  (L-2T)=  =  (2T  +  By--d"-  ; 

•■•  L^  =  4T(L  -F  S)-t-S^-c^ 

=  t:^S'(L  +  S)+S^  -d^  ■ 


•■•  L  =   a/s^  +  iR. 


d-d' 


(2) 


Lnless  a  ^OH^  piece  of  straight  is  required  in  the  middle  of  the 
diversion  the  curve  should,  if  possible,  be  made  continuous  over 
that  portion,  to  avoid  the  necessity  of  working  off  and  again  re- 
suming the  super-elevation  of  the  outer  rail.  " 

When  the  diversion  is  required  from  some  point  to  another  on 
lines  inchned  to  each  other,  it  will  often  be  possible  to  avoid  the 
use  of  reverse  curves  altogether,  as  indicated  in  the  second  fi<rure 
by  laying  the  diversion  ou  a  chord  line.  "      ' 

F!g  2. 


W.  H.  COLK. 
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General    ^vticlcs. 


.•:y-TT-r 


Szfij 


THE  MUNICIPAL  OFFICES,    MADRAS. 


Some  time  ago  it  wan  propojecl  to  vacate  the  old 
Municipal  Offices  in  Erra  Bilu  Chetty  Street,  Madras,  and 
erect  a  new  building  near  the  central  station,  for  which 
designs  were  supplied  by  Mr.  W.  N.  Pogson,  f.s.a., 
Architect,  at  a  cost  of  about  1^  lakhs.  Owing  to  the  diffi- 
culty of  obtaining  a  suitable  site,  and  the  present  financial 
crisis,  this  echeine  was  abandoned.  Mr.  Pogson  was 
thf'ii  instructed  to  submit  a  plan  for  extending  the 
present  old  building.  The  work  has  been  most  success- 
fully carried  out  from  Mr.  Pogsou's  working  drawings  by 
the  department,  and  the  result  is  far  more  agreeable  than 
can  be  gathered  from  the  geometrical  elevations  wo 
illustrate.    The  whole  of    the    frontage    is    in    Portland 


cement  plaster  relieved  by  butf  terra-cotta  panels  and 
enrichments  admirably  executed  by  the  Madras  School  of 
Arts.  The  old  godown-building  in  the  front  of  the 
offices  has  been _  demolished,  and  the  ground  laid  out 
into  an  ornamental  garden,  with  an  eastern  and  western 
carriage  gateway  and  boundary  wall.  The  Hoors  of  the 
building  are  constructed  with  iron  girders  and  brick 
arches  overlaid  with  Minron  tiles.  The  walls  are  decorated 
with  stencilled  dado  and  frioxe  bordering  to  all  the  inside 
rooms.     The  estimated  cost  was  Rs.  22.000. 

The  upper  figure  of  the  two  given  above  is  the  original 
frontage,  and  that  given  below  it  is  the  new  one  as  design- 
ed by  Mr.  Pogsou. 
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WATER-SUPPLY,   SURFACE    DRAINAGE    AND 

SEWERAGE  OF  THE  TOWN  OF  SUKKUR  IN 

SIND. 

By  Colonel  W.  M.  Ducat,  r.e.. 

Consulting  Sanitary  Engineer  to  the  Government 

of  Bombay. 

General  Description  of  Sukkur. 

Geographical  Position. — Sukkur,  the  Chief  Commer- 
cial To^vn  of  the  Shikarpur  and  Sukkur  Collectorate  in 
Sind,  is  situated  on  the  right  bank  of  the  Indus,  and 
west  of  that  river,  in  Latitude  27''-41'  N.,  and  Longitude 
68°-54'  E.,  at  an  elevation  of  about  200ft.  above  Mean 
Sea  Level. 

On  the  opposite  bank  of  the  Indus  stands  the  Town  of 
Rohri,  and  in  midstream,  between  Sukkur  and  Rohri,  is 
the  island  and  old  fortress  of  Bukkur  ;  separated  from  the 
banks  on  either  side  by  a  very  deep  channel  and  a  current 
of  great  velocity.  The  geographical  position  of  Sukkur, 
its  excellenli  water  communication  extending  as  far  inland 
as  Multan,  and  down  to  Kotri,  its  importance  as  the  Head- 
quarters of  the  Indus  Valley  State  Railway,  and  the 
strategical  base  of  the  Frontier  Railway  system  towards 
Quetta,  make  it  a  place  of  great  and  rising  importance, 
and  its  trade  is  considerable. 

Geological  Formation. — A  range  of  low  hills,  or  a 
geries  of  ridges  more  or  less  detached  from  each  other, 
form  the  central  feature  round  which  the  town  of  Sukkur 
clusters.  These  hills,  the  highest  point  of  which  is  about 
70ft.  above  the  plain,  are  composed  of  a  hard  granular 
rich  limestone,  evenly  and  rather  minutely  stratified, 
the  layers  of  stone  being  in  themselves  very  much  broken 
and  fissured.  The  strata  have  a  dip  to  the  north,  where 
the  hills  gradually  rise  from  the  plain,  and  terminate  in 
abrupt  cliffs  on  the  south.  These  hills  are  totally  devoid 
of  vegetation  and  reflect  a  glare  from  their  white  arid 
surface  which  must  be  very  trying  in  the  long  summer 
and  intense  heat  of  Upper  Sind.  The  plain  surrounding 
these  hills,  is  composed  of  limestone  detritus  and  river 
deposit,  forming  a  light  calcareous  clay  or  loam,  in  which 
there  is  a  good  deal  of  salt.  This  loam  is  stiff  enough  to 
make  good  bricks,  but  is  not  by  any  means  water-tight, 
and  the  salt  in  the  soil  is  not  sufficient  to  make  it  barren 
or  prevent  its  yielding  rich  crops  where  well  cultivated 
and  watered. 

Town  of  Sukkur. — For  all  purposes  of  this  Report 
Sukkur  may  be  considered  as  two  quite  distinct  towns,  viz., 
Old  Sukkur,  at  the  foot  of  the  hills  to  the  north,  with 
its  population  of  about  6,000  inhabitants  ;  and  at  a  dis- 
tance of  nearly  a  mile  the  conjoined  towns  of  New  Sukkur, 
with  its  population  of  about  18,000  inhabitants,  and 
Gharibabad,  with  its  population  of  about  11,000  inhabi- 
tants, situated  under  the  cliffs  on  the  east  and  south  of 
the  hill  ;  with  what  is  termed  the  European  Quarter,  on 
the  high  ground  between  them.  The  most  noticeable 
feature^about  Sukkur  is  that  both  the  old  and  new  towns 
are  situated  on  ground  lower  than  the  flood  level  of  the 
Indus,  from  which  they  are  protected  by  embankments  : 
Old  Sukkur  is  sheltered  under  the  Sukkur  Canal  and  its 
protecting  embankment ;  and  New  Sukkur  and  Ghariba- 
bad are  rendered  safe  from  inundation  by  the  Indus  by  the 
fine  wharf  wall  which  forms  the  entire  river  frontage  of 
New  Sukkur.  The  great  importance  of  the  river  borne 
trade  has  caused  the  principal  wealth  and  enterprise  of 
the  place  to  gravitate  to  the  low  ground  immediately  in 
rear  of  the  wharf  at  New  Sukkur,  where  land  is  now  very 
high  priced  ;  and  though  house  property  in  this  position 
is  secured  against  the  encroachment  of  the  river,  it  is 
endangered  by  the  want  of  surface  drainage,  which  affects, 
more  or  less  seriously,  most  parts  of  the  native  towns 
of  Sukkur.  Most  of  the  houses  in  Sukkur  are  designed 
with  very  low  plinths,  and  are  built  of  sun-dried  bricks, 
in  which  there  is  salt  ;  so  that  a  rise  of  surface  water 
around  a  house  entails,  not  only  considerable  damage  to 
property  on  the  ground  floors  of  the  house,  but  involves 
very  great  risk  of  the  total-  collapse  of  the  whole  house 
itself,  the  footings  of  which  are  apt  to  melt  away  if 
saturated :  and    as    the    low-lying  parts  of  Sukkur  are 


about  five  feet  below  flood  level  of  the  Indus,  and  the 
rainy  season  occurs  at  the  time  that  the  river  is  high, 
this  question  of  surface  drainage  is  a  very  important  one, 
endangering  life  and  property  to  a  great  extent,  and  the 
subject  has  natuarally  met  with  much  earnest  considera- 
tion from  the  Municipal  authorities,  resulting  in  the 
construction  of  works,  which  will  be  referred  to  in  the 
next  chapter  of  this  report. 

Rainfall. — There  are  no  reliable  records,  from  which 
the  rainfall  at  Sukkur  can  be  ascertained  ;  but  from 
prirate  notes  and  other  sources,  it  is  gathered,  that  a 
rainfall  of  13  inches  in  the  year  has  been  registered  ;  and 
that,  in  any  surface  drainage  scheme,  provision  should  be 
made  for  the  disposal  of  as  much  as  three  inches  in  one 
heavy  storm  of  four  hours'  duration  ;  rain  as  heavy  ag  this 
having  been  known. 

NEW  BRIDGES  IN  MYSORE. 

By  Lieut.-Colonel  C.  Bowen,  R.E., 

Chief  Engineer,  P.  W.  D.,  Mysore. 

TuNGA  Bridge. 

A  masonry  bridge  of  9  arches  of  50  feet  span,  with 
springing  line  about  25  feet  above  deepest  part  of  river 
bed  has  been  designed. 

The  site,  about  1  mile  above  the  ford  and  ferry  crossing 
at  Hariharpur,  was  selected  some  years  ago  by  Messrs. 
McLaughlin  and  Srinivasa  Rao.  I  inspected  and  passed 
it  on  my  last  tour  in  the  Koppa  District.  It  is  on  all 
scores  the  best  available,  although  it  involves  a  rather 
long  deviation  from  the  present  main  road  which  cannot 
be  avoided.  The  rocky  bed  and  well  defind  waterway  at 
the  place  selected  afford  the  best  advantages  for  design 
and  construction. 

The  Executive  Engineer  Mr.  Sitarama  Rao,  has  given 
carefully  worked  out  calculations  for  the  waterway, 
according  to  the  different  methods  usually  adopted  in 
such  cases.  It  will  be  observed  therefrom  that  "  Ryves' 
formula"  gives  for  the  river  at  Hariharpur  a  discharge  of 
28,672  cubic  feet  a  second ;  Dickens'  formulse  53,996cubic 
feet ;  whilst  calculations  based  on  the  cross  and  longi- 
tudinal seclions  of  the  river  give  a  flood  discharge  of 
105,522  cubic  feet  per  second. 

But  the  former  two  empirical  fomiulae  are  acknowledged 
to  be  unreliable,  and  for  areas  such  as  those  drained  by 
the  upper  reaches  of  the  Tunga  and  Bhadra  they  may 
be  considered  as  wholly  inapplicable.  The  safest  method 
of  ascertaining  the  discharge  is  that  adopted  from  the 
measured  sections  of  the  river  and  the  velocity  calculated 
according  to  Kutter's  or  Bazin's  formulaj.  The  discharge 
so  arrived  at,  105,500  cubic  feet  per  second,  corresponds 
with  what  we  may  fairly  consider  to  be  the  approximate 
run-off,  9-14ths  of  an  inch,  from  the  surface  of  265  square 
miles  adjoining  the  Western  ghats,  and  ma}-  be  safely 
assumed  as  sufficiently  accurate  for  basing  our  bridge 
design  upon. 

The  bridge  proposed  will  have  a  sectional  area  of  10,- 
100  square  feet  up  to  springing  of  arches.  The  "  afflux" 
caused  by  the  obstructed  waterway  will  be  about  |  of  a 
foot,  and  the  discharge  arrived  at  as  above  will  be  forced 
through  the  bridge  at  a  velocity  at  9'72  feet  per  second. 
The  rocky  bed  will  withstand  this  velocity. 

The  highest  flood  known  in  those  parts,  that  of  1882, 
rose  some  3  feet  higher  than  the  springing  level  we  have 
adopted.  Adding  to  this  |  foot  for  afflux  there  will  still 
be  8  feet  clear  between  the  highest  possible  flood  and 
crown  of  arches. 

Some  Engineers,  I  am  aware,  hold  that  the  springing 
of  arches  should  never  be  lower  than  the  highest  known 
flood.  I  do  not  agree  with  this  dictum  when  we  have 
solid  foundations,  a  waterway  nearly  corresponding  with 
the  natural  waterway,  a  high  versed  sine  of  arch,  and  a 
substantial  structure  of  great  lateral  stability.  We  have 
examples  every  day  which  prove  that  extraordinary  floods 
are  passed  with  safety  though  filling  nearly  the  whole 
archways,  so  long  as  the  foundations  are  perfect  and  the 
structure  substantial.  I  need  hardly  say  that  to  insist  on 
a  springing  line  above  the  very  highest  recorded  flood. 
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guch  tlxxls  being  entirely  exceptional,  would  in  a  big 
bridge  involve  very  considerable  extra  coat.  In  this  case 
I  consider  there  is  absolutely  no  risk. 

I  have  adopted  50  feet  spans,  in  communication  with 
Mr.  Sitarama  Rao,  after  due  consideration.  I  would 
have  preferred  60  feet  spans,  but  the  difficulties  connect- 
ed with  labor  and  the  necessity  for  rapid  work  out- 
weighed other  considerations,  and  easy  foundations  tell 
in  ^vor  of  shorter  spans.  The  greater  span  and  greater 
rise  would  have  the  distinct  advantage  of  passing  more 
readily  large  floating  trees,  but  as  regards  this  element 
of  danger,  1  have  no  apprehensions  that  the  span  and 
rise  adopted  will  not  prove  sufficient.  The  arches  of  the 
bridge  at  Shimoga,  50  feet  spans,  have  hitherto  passed 
with  safety  such  floating  timber. 

Mr.  Sitimima  Rao  has  designed  long  splayed  wings.  It 
will  be  seen  from  the  cross  section  that  these  will  be 
Bimk  ahnost  entirely  in  the  solid  banks.  In  such  a 
position  I  do  not  think  splayed  wings  quite  suitable. 
Iwill  alter  these  to  wings  or  returns  in  the  direction  of 
the  bridge,  slightly  curved  outwards,  which  will  be  more 
suitable  and  will  Ibe  decidedly  cheaper.  Splayed  wings 
are  but  too  frequently  built  into  steep  banks  to  which 
they  are  not  adapted. 

The  Executive  Engineer  has  designed  over  the  abut- 
ment piers  recesses  for  the  roadway,  in  which  foot  passen- 
gers ain  rest.  I  would  not  carry  up  the  massive 
cutwaters  as  he  proposes.  I  would  limit  the  projection 
of  these  cutwaters  to  the  length  of  radius  of  curve  only, 
and  I  would  form  the  recesses  on  roadway,  which  are 
desirable,  by  simply  corbelling  out  the  road  and  parapet. 
This  will,'  I  believe,  look  very  much  better,  and  money 
will  be  saved  thereby. 

The  Estimate  amounts  to  Rs.  121,799. 
Bh.ujra  Bridge. 

Eleven  spans  of  50  feet  each  have  been  designed, 
arches  elliptical  or  three-centred 

The  site  is  at  Balehonnur. 

The  discharge  of  the  river  has  been  arrived  at  by  the 
methods  adopted  for  the  Tunga.  It  is  110,900  cubic 
feet  per  second,  the  drainage  area  being  305  square  miles. 
The  bridge  will  pass  this  discharge  with  an  afflux  of  Jth 
foot  and  velocity  7-5  feet  per  second. 

It  will  be  observed  that  three  of  the  eleven  spans  are 
so-called  "land  arches,"  being  entirely  outside  the  ordinary 
trough  of  the  river.  The  river  floods  heavily  over  the 
flats  on  this  bank,  and  it  would  be  dangerous  to  confine 
the  waterway  to  the  defined  bed  as  a  very  high  afflux  and 
tremendous  scour  would  probaly  result  in  heavy  floods. 
The  site  was  selected  many  years  ago.  It  is  very  favorable, 
there  being  a  bed  of  sheet  rock  all  across  the  river,  and 
it  has  had  the  approval  of  all  the  officers  who  have  in- 
spected it.  There  is  in  fact  no  other  site  equally  suitable 
inthe  neighbourhood.  Three-centred  arches  have  been 
adopted,  as  affording  more  headway  above  floods.  I 
would  be  satisfied  myself  with  segmental  arches,  as  in 
the  Tunga  bridge,  but  as  the  elliptical  arches  will  present 
a  better  appearance,  I  have  allowed  them  to  stand,  al- 
though more  difficult  to  build. 

The  remarks  made  against  the  Tunga  bridge,  about 
wings  and  recesses,  hold  good  for  this  bridge  too.  I  have 
further  to  add  that  the  burnt  stone  slabs,  shewn  as  strings 
round  piers  and  abutments  at  springing  level,  are  not 
quite  the  thing.  We  rerjuire  in.stead  cut-stone  "skew 
backs,"  the  faces  of  which  may  project  3  inches  or  so  to 
mark  the  cornice  level.  These  changes  will  but  slightly 
affect  the  estimates. 

Considering  the  difficulties  af  the  locality,  distance  of 
materials,  &c.,  the  rates  are  on  the  whole  fair.  First- 
cUas  massive  work  will  be  required,  and  the  working 
season  being  very  short,  rapid  progress  during  the  working 
months,  and  therefore  judicious  arrangements  for  labor, 
will  be  essential.  Mr.  Inman  will  be  in  charge  of  the 
workB  and  I  hope  to  find  suitable  contractors  with  capital 
sufficient  and  energy  and  experience  of  ghat  works  to 
ensure  success. 

The  Estimate  amounts  to  Rs.  1,35,033. 
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(Lite  (iaccttcs. 


PUBLIC  WORKS  DEPARTMENT. 

Burma,  Decembers,  1888. 

With  reference  to  Gazette  of  India,  Public  Works  Department' 
Notitication,  ilated  the  12th'  October  1888,  Mr.  H.  C.  Jones, 
Assisunt  Engineer,  and  gnule,  reported  his  arrival  at  Riingoon 
on  the  forenoon  of  the  3rd  December  1888.  His  services  are 
placed  at  the  disposal  of  the  Superintending  Engineer,  1st  Circle, 
for  emplovmeut  in  the  Pegu  Division. 

With  reference  to  Oazette  of  India,  Public  Works  Department,. 
Notification,  dated  the  12tii  October  1888,  Mr.  A.  G.  R.  Trapmaiin, 
Aiwistant  Engineer,  2ud  grade,  reported  his  arrival  at  Rangoon  on 
the  forenoon  of  the  6ih  December  1888.  His  services  are  i)Iacod 
at  the  disjwsal  of  the  Superintending  Engineer,  III.  Circle,  for 
eniplojinent  in  the  Mandalay  Civil  Division. 

Madras,  December  11,  1888. 

The  following  promotions  are  made  : — 

Lieutenant-Colonel  R.  R  E.  Drake-Brockraan,  r.e.,  Superiu- 
t.  '■  -  '•■■.'ineer,  3r1  clasis,  sub.  pro  tern.,  and  Superintending' 
1  lid  cl.\.sa,  temporaiy  rank,  to  Superintending  Engineer, 

3i.,  .  ...  -.  i.ornianent  rank,  with  effect  from  20th  November  1888. 

Lieutenant-Colonel  R.  R.  E.  Drakc-Rrockman,  n  E.,  Superin- 
tending Engineer,  3rd  class,  and  Superintending  Engineer,  2nd 
cla.ss,  tfmptirary  rank,  to  Superintending  Engineer,  1st  class, 
temporary  rankj  with  effect  from  20th  November  1888. 

Colonel  W.  H.  Burton,  U.E.,  Superintending  Engineer,  sub.  pro 
tern.,  3nl  cla.-Js,  to  Superintending  Engineer,  2nd  class,  temporary 
rank,  with  effect  from  20th  November  1888. 

Mr.  W.  Hughes,  ra..  Executive  Engineer,  sub.  pro  tem.,  1st 
gracle,  tn  Superintending  Engineer,  3rd  class,  temporary  rank, 
with  effect  from  20th  November  1888. 

Oiptain  W.  D.  Lindley,  R.E.,  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  permanent  rank,  with  effect  from 
20th  November  1888. 


The  following  transfers  are  ordered  : — 

Rai  Biihadur  Amrito  Lall  Roy  Chowdry,  L.C.E.,  Executive  En- 
gineer, 2nd  grade,  from  tile  3rd  Circle,  No.  III.,  Tank  Party,  to 
the  1st  Circle  for  charge  of  the  Ganjam  Division.— To  join  from 
ptiviege  leave. 

Mr.  J.  Inglis,  Assistant  Engineer,  1st  grade,  from  the  Gth 
Circle,  Nesjaimtam  Division,  to  the  1st  Circle,  Vizagapataui  Divi- 
sion. 

Tlie  following  postings  are  ordered  : — 

Mr.  H.  T.  Keeling,  Assistant  Engineer,  2nd  grade,  to  the 
Periyar  Project  Works. 

Lieutenant  W.  M.  Ellis,  R.B.,  Assistant  Engineer,  1st  grade,  to 
the  6th  Circle. 

Punjab,  December  13,  1888. 
Mr.  E.  E.  Taylor,   Assistant  Engineer,   3rd   grade,  is   promoted 
to  Assistant    Engineer,   2nd    grade,     with   effect   from    the   6th 
Novemljer  1888,  the  date  on  which  he  completed   a   year's  service 
in  the  3nl  grade  of  Assistant  Engineer. 

Irrigation  Branch. 

Mr.  .1.  H.  Brooke,  Executive  Engineer,  4th  grade,  temporary 
rank,  from  the  2nd  Division,  Bari  Doab  Canal,  which  he  left  on 
the  forenoon  of  the  Gth  November  1888,  to  the  1st  Division,  Bari 
Doab  Canal,  which  he  joined  on  the  afternoon  of  the  same  day. 

Mr.  R.  D.  Bayley,  Executive  Engineer,  1st  grade,  from  the 
Office  of  Superintending  Engineer,  Derajat  Circle,  whicli  he  left 
on  the  afternoon  of  the  1st  November  1888,  to  the  Dera  Ghazi 
Kiian  Division,  Indus  Canals,  of  which  he  took  over  Executive 
char;»e  from  Mr  R.  A.  Molloy,  Executive  Engineer,  on  the  fore- 
noon of  the  3rd  idem. 


The  services  of  Mr.  T.  H.  Wickes,  Officiating  Chief  Engineer 
and  Joint  Secretary  to  the  Government  of  the  North-Westem 
Provinces  and  Oudh,  Public  Works  Department,  are  replaced  at 
the  disposal  of  the  Government  of  Bengal  with  effect  from  the 
afternoon  of  the  5th  December  1888. 

Mr.  H.  W.  Bennett,  Officiating  Deputy  Consulting  Engineer 
to  the  Government  of  India  for  Railways,  Calcutta,  has  been 
granted  furlough  for  six  months  by  the  Secretary  of  State  for 
India,  in  extension  of  the  furlough  for  nine  months  granted  to 
him  in  Public  Works  Department  Notification,  dated  20th  March 
1888. 

The  transfer  of  Mr.  C.  H.  C.  Bickerton,  Executive  Engineer, 
3rd  grade,  sub.  pro  t^m..  State  Railways,  to  Establishment  under 
the  Government  of  Madras  for  employment  on  Railways  in  that 
Presidency,  which  was  noti  fied  in  Public  Works  Department  Noti- 
fication, dated  the  22nd  October  1888  is  hereby  cancelled. 

Military  Works  Department. 

Captain  J.  E.  Dickie,  U.K.,  Executive  Engineer,  Umballa  Divi- 
sion, Military  Works,  is  appointed  to  the  charge  of  the  Dagsh*i 
Division,  Military  Works,  in  addition  to  his  own  duties,  during 
the  absence  of  Captain  E.  C.  Stanton,  r.e..  Executive  Engineer 
on  Field  Service. 

Director-General  of  Railwayt. 

With  reference  to  Public  Works  Department  Notification,  dated 
5th  December  1888,  Lieutenant  Herman  Boidiam-Carter,  R.E., 
Assistant  Engineer,  2nd  grade,  is  posted  to  the  North- Western 
Railway. 

Bengal,  December  19,1888. 

With  reference  to  the  terms  of  the  Resolution  of  the  Govern- 
ment of  Bengal,  dated  Gth  December  1888,  the  Lieutenant-Gover- 
nor is  pleased  to  sanction  the  formation  of  a  temporary  division 
in  the  South- Western  Circle,  to  be  called  the  Damuda-Rupnarain 
Survey  Division,  with  the  object  of  enquiring  into  the  causes  of 
the  floods  in  the  tract  of  country  lying  between  the  Damuda  and 
the  Rupnarain  rivers,  in  the  districts  of  Burdwan  and  Hooghly, 
and  into  the  possibility  of  finding  a  lemedy. 

Mr.  O.  C.  Lees,  Executive  Engineer,  has,  on  return  from 
furlough,  been  placed  in  charge  of  the  division. 

Irrigation  Branch. 

Mr.  J.  P.  Coy,  Assistant  Engineer,  has  been  granted  by  Her 
Majesty's  Secretary  of  State  for  India  an  extension  of  ten  months' 
furlough. 


B.A,      L.C.E.,     18 

and   Kolaba, 
Tilak,  L  C.E.,    on 


Bombay,  December  13,  1888. 
Khan   Bahadur    Pestotiji     Horniu.sji     Patuck, 
appointe<l  to  act  as   Execirtive    Engineer,    Ratnagiri 
during  the  absence  of  Rio  Bahadur  Gopal  Raoji   Ti 
privilege  leave,  or  until  further  orders. 

N.-W.  P.  and  Oudh,  December  15, 1888. 

Irrigation  Branch. 

Mr.  W.  A.  Francken,  Executive  Engineer,  3rd,  grade,  has  been 
granted  by  Her  Majesty's  Secretary  of  .State  for  India  one 
month's  furlough,  in  extension  of  the  furlough  granted  him  in 
Notification,  datol  12th  June  1888. 

Mr.  F.  Reilly,  Assistant  Engineer,  Ist  grade,  sub.  pro  tern.,  is 
transferred  from  the  Nadrai  Aqueiluct  Division  to  the  Etawali 
Division,  Lower  Ganges  Canal. 

India,  December  15, 1888. 
Captain   J.    Burn-Murdoch,     ii  E.,     Executive      Engineer,     3rd 
mA<t,   State   Railways,   is  appointed  to  officiate  as  Deputy  Con- 
salting  Engineer  for  Railways,  Bombay. 


Enbtvtn  Engineering  patent  Register. 


RECENT  AMERICAN  PATENTS. 

Dredging  Bucket. — S.  N.  Kniijhl,  Sutler  Greek,  and  J.  P.  Lambing, 
lone,  California. — This  bucket  is  opened  and  closed  by  the  action  of 
some  fluid  in  the  cylinder  F.  The  cross  arm  H  is  attached  to  the 
piston  rod  G,  and  is  guided  by  the   rods  H',     The  links  I  are  attached 


to  the  cross  arm  H  and  to  the  ends  of  the  segmental  buckets  K.  These 
segmental  buckets  are  hinged  to  the  ring  B,  which  is  carried  by  the 
frame  work  E.  Three  claims  are  made. — No.  385759.  July  10th 
1888. 


RECENT  BRITISH  PATENTS. 

Picker  Motion  for  Looms. — //.  /.  Allison,  London.  (II.  Sawyer, 
Boston,  and  R.  .S.  Douglass,  Plymouth,  Mass.,  II.  S.  A.) — The  improve- 
ments relate  to  the  mechanism  for  communicating  motion  to  tlie 
ihuttle  from   the    meohanism   of  the  loom.     B  is  the  driving  shaft 
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carrying  the  discs  A  furnished  with  swells  F,  the  shape  of  which  is 
shewn  more  clearly  in  Fig.  3.  C  C  are  levers  pivoted  at  D  to  the 
frame  of  the   loom,  and  cranked  at  G  to   allow  of   the   passage  of  the 


0  »»  >■  o 

p 


SOUTH  INDIAN  RAILWAY, 

VILLUPURAM-DHARMAVARAM    EXTENSION. 


To  Petty  Contractors  for  the  Supply   of 
Labour  and  Building  Material,  &c.>  &c. 


cam  swells  F.  The  tree  ends  of  the  levers  C  carry  loops  E,  to  which 
^re  attached  straps  C,  which  are  also  connected  to  the  picking  sticks 
N.  The  levers  C,  at  the  point  where  they  come  in  contact  with  the 
cams,  may  be  furnished  with  rollers  H.  One  claim  is  made  for  the 
combination  of  the  apparatus  described. — No.  8924.  June  19th,  1888. 


^iibertt0£ment0. 


D.  p.  W.  India. 


IMPORTANT  NOTICE. 


All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties. 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Cen- 
tral Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  G-rind- 
lay,  G-room  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Cml  Engineers'  Association. 


1.  About  300  miles  of  new  Railway  construc- 
tion have  been  started  from  Villupuram  through 
Teriyannamali,  Vellore,  Chittoor  to  Tirupati 
and  Dharmavaram. 

It  is  intended  to  carry  out  the  work  as  far  as 
possible  on  the  Departmental  or  Petty  Contract 
system,  and  the  attention  of  Petty  Contractors 
for  Labor  and  Materials  is  invited  to  the  under- 
taking. 

2.  Proposals  will  be  received  and  information 
given  as  to  work,  rates,  &c.,  &c.,  on  application 
to  the  undersigned  or  to  the  Engineers  on  the 
works 

To  Upper  and  Lower  Subordinates. 

3.  Subordinates  such  as  Sub-Engineers,  Ma- 
sonry Inspectors,  Surveyors,  Supervisors,  Over- 
seers, and  Maistries,  well  experienced  in  works 
of  Railway  Construction  are  required.  Appli 
cations  should  be  forwarded  prepaid  to  the 
undersigned,  giving  age,  race,  full  details  of 
experience,  reference  to  previous  employers, 
copies  of  certificates,  salary  last  or  now  received 
and  expected, 

DAVID  LOGAN, 

Chief  Engineer, 

South  Indian  Railway. 
Chief  Engineer's  Office  ;         1 
Trichinopoly  ;  December  8,  1888.  /        (215) 

SOUTHERN  MAHRATTA  RAILWAY. 

— oOo — 
A  N  Assistant   Foreman   wanted   for   the  Car- 
riage   Shop.     Salary  on  probation  Rs.    130, 
on     confirmation     Rs.     140;    applications    with 
copies  of  testimonials,  which  will  not  be  returned, 
should  be  addressed  to  the  undersio-ned. 

C.  P.  WHITCOMBE, 

Loco.  AND  Car.  Supdt. 
HuBLi ;  "i 


December  12,  1888.     J 


(219; 
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NOTICE. 


TTENDERS  are  invited  for  painting  about 
6,000  tons  of  ironwork  on  girder  bridges. 
Tenders  should  reach  the  office  of  the 
undersigned  not  later  than  the  15  th  of 
January  1889.  The  work  to  be  completed  by 
the  1st  May  1889. 

G.  VIBART, 

Foe  Agint  <fe  Chief  Engineer, 
Soicthei-n  Mahratta  Railway, 
Dharwar. 
(218) 


Dharwar  : 


I2lh  December  1888 


.} 


"THE  NAHAN 

SUaAHCAXTE    MILLS." 


These  Mills  have  metal  frames.  The  rollers 
are  of  close  grain  hard  cast-iron,  cast  under  pres- 
sure and  have  stood  rough  usage  for  years. 

Every  portion  of  the  Mill  is  made  to  gauge 

so  that  should  any  part  require  renewing  it  is 
only  necessary  to  send  to  the  nearest  Agency 
for  it,  where  a  duplicate  can  be  procured  with 
the   certainty   of  its   fitting. 

It  requires  less  power  to  drive  than  others. 

At  every  Public  Exhibition  where  the  "  Nahan 
Mill  "  has  been  exhibited,  it  has  extracted  more 
juice  than  any  other  Mill. 

For  prion  lists   and    other   information   apply 

to  the 

SUPERINTES  DENT, 

NAHAN  FOUNDRY, 

(201)  Nahan. 

THOMSON  &  MYLNE'S 
PATENT  SUGAEOAITS    MILLS- 
For  particulars  of  Depots,  Licensees,  &c.,  address— 
THOMSON  &  MYLNE, 

ItKHEEA,   E.  L   RAILWAY ; 

OP  6,  Commercial  Buildings,  Calcutta. 
(103) 

GREIAT  V/E^STERM  IIOTISL, 

[29]  BOMBAY. 


FOR  SALE. 


PIRDER  Erecting  Staging  capable  of  erecting 
Girders  up  to  200  feet  span.      Also  Portable 
Engines,    Centrifugal    Pumps,     B.    G.     Rolling 
Stock,  and  other   Engineering   Plant. 

For  full  particulars  ajDply  to — 

Messrs.  GLOVER  &   CO., 

Gwalior,  C.  I. 


WANTED. 

SIX  Iron  Girders,  rolled  or  plate,  33  feet  long, 
to  stand  a  safe  distributed   load    per    foot 
run  of   1200lbs.,  over  a  clear  span  of   30  feet. 

Apply  stating   price,   including    freight   to 
Lahore,  to — 

EXECUTIVE  ENGINEER, 

(212)  Special  Works,  Lahore. 


NOW  READY. 

i^-  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS     OF 

Scantlings,  Holled  Iron  Beams,  Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  E    HILTON,  MEM.  INST.  C.E 

A  handy  book  with  Litho-diagrams  for  estimating  and  designing  rapidly. 

Chih  bound  price  Re,  i-S 

ALL  PUBLISHING  RIGHTS  RESERVED. 

To  be  obtained  of — 

W.  BALL  3s  Oo.,  Govt.  Printers  and  Publishers., 


BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading   Co.,    Cut-Stone  Contractors  and  Quarrymen, 
Mirzapur,  can  supply — 

Flagging       ..  ..  ..  ..     Roofing. 

Pillar  Bases..  ..  ..  ..     Coping. 

And  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,   MARSHALL  &  CO., 


dsS) 


4,  CHve  Ghat  Street,  Calcutta. 
Depot— Sulkea,  Calcutta. 


WANTED. 


A  GOOD  SGCondliand  self-turning  and  mov- 
ing Steam  Crane  to  lift  4  tons,  mounted 
on  carriage  to  run  on  5'-6"  gauge  rails  ;  also  a 
Hand  Crane  to  lift  the  same  load,  similarly 
mounted. 

State  price  and  place  of  delivery  to — 

CHIEF  ENGINEER, 

Madras  Railway  Company, 
(211)  Royapura^n,  Madras. 
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RANSOMES,  SIfflS&JEFFERIES,Ltt., 


J 
IPSWICH  &  LONDON 


ENGINES  and  BOILERS —Portable,  Veptical,  Seii-Fixed  and  Stationary. 


Mining"  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and  Sifters,   &c. 


OCTAYlllS  STEEl  4  Co.,  Agents,  Caleutta, 

Engines,  Machines  and  Spare  Wearing  Parts  in  Stock. 


oool 

CO  00  I 


STONEYS  PATENT 
SILENT  6ELF0ILINC  PUNKAH  WHEEL 

HORIZONTAL  VERTICAL 


to 


II" 


Calcutta  Plumliing  &  Gas  Fitting  Estalilishment. 


These  wheels  are  Noiseless  and  selMubrirating,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  them,  are  easily  fixed  in  any  position,  answer  equally  well  as 
Tertieal  or  Horizontal  wheels,  and  run  perfectly  for  years  without  attention. 


(154) 


Sole  Atrenls  for  Madras  :— 

aPENOSB  &  Co.,  Mount  Road,  Madras. 


Materials  of  aU 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

Mechanical  Engineer , 
Propribnb. 


A    GREAT    WANT   SUPPLIED 


°  ^  M 

£  *  ^ 
S  ■"  s 


\mM 


^5 

r    en 
H   a, 

a 


U88; 


Registered  14th  .October'  1S7  8. 

CYLINDER  OIL. 

T7B1TEB,  l^OnniSO^  &  Co.,  Calcutta, 

Sole  Agents  J  or  Bengal. 


ROOMS    WITH    BOARD, 

BY  DJy  OR  MOJVTH. 
IVErs.  OC3HlL-'VIE!, 

4G,     WELLESLEY    STREET, 

CORNER  OF  PARK  STREET, 

CALCUTTA. 

E.    T     C.    BLETsTD 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 

GISBORNE  &  CO., 

(193)      40,  STXtA.Xiax>. 
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Rs.  4-4  per  cwt. 
5-12 


BURRAKUR    IRON    WORKS, 

C&St-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with    Dr.    Angus    Smith'e   solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water 
Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of   water,  with 

faced  joints  and  drilled  bolt  holes,  coated    with  Dr.    Angus  Smith's  solution 
O&St-iron  Bends,    Tees    and    Cross     Pieces    for    Pipings   of    ordinary     dimensions  coated     with 

Dr.  Augus  Smith's  solution  from 
Cast-iron  Fire-bars,  Floor-plates,  P.ain  Columns,  kc,  from  ... 
Oast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns,    railin<;s,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

itc,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden    Rollers,    Sugarcane     Rollers,     Rain-water  Pipes, 

Axle-boxes,    parts  of  machinery   and    other  castings  of  any  description 


7-0 
5-0 
3-8 


upwards. 


At  cheapest  ratei. 


Water  lifts 
Ploughs 


from  Rs.  35-0  each,  and  upwards. 
Rs.     4-0  each. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.   3 


At  cheapest  rates. 
45-0  per  ton. 
42-8     „ 
400     „ 


Remarks. — Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  be  aiUlressed  to  the  Supkrintendknt  from  whom  any  further  particulars  can  be  ascertained. 


(181) 


THE  INDIA  RUBBER,  GUTTA  PBRCHA,  &  TELEGRAPH  WORKS  Co.,  Ld., 


GO'VERJN'IVEESa'i: 


coTismg.jiL.croK.ss, 


MANUFACTURERS  OF 

VULCANIZED     INDIA     RUBBER 

TALVES,  SHEET,  BUFFERS,  SPRINGS,  WASHERS,  WHEEL  TYRES,  COED,  TUBING  &  DOOR  &  CARRIAGE  MATS 

INDIA    RUBBER    AND     CANVAS    SUCTION    AND    DELIVERY    HOSE. 

ASBESTOS   PACKING,   MILL  BOARD.    AND   WASHERS, 

India  Kuhher  ami  Canvas  Steam,  Packing— Hound,  Square,  and  Sheet. 
VULCANIZED     MACHINE     BELTING,     EBONITE     APPLIANCES. 


(16S) 


WATERPROOF    GARMENTS    AND    FABRICS. 
Air  and  Water  Beds,  Cushions,  and  Pillows. 

The  whole  of  the  above-mentioned  Stores  can  be  supplied  from  the  Company's  Godowns  in  Calcutta. 
"WOEKS  :— SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (FRANCE.) 

f-ALCTJTTA    BRANCH: 12,    GOVKRNMENT    PLACE,    EAST- 

GODOWNS:— DACRE'S  LANE. 
Telegraphic  Address— "  SILVERORAY,"    CALCUTTA. 


COMMERCIAL     UNION    ASSURANCE     CO.,     LD. 

Extracts  from  the  Tiventy-sixth  Annual  Report  viz,  for  the  year  1887. 


riUE   DEPARTMKNT. 

LIFE  DEPARTMENT. 

Premiums  after  deducting 

Premiums  after  deducting 

Beiiuurancei                ...     £769,265 

0 

0 

Re-insurances                       x.l2o,559 

0 

0 

Interest          ...                •      £  19,612 

0 

0 

Interest  and  Dividends  ...     £  45,649 

0 

0 

Loaaea  after  deductiug  Re- 

insorancefl  ...                 ■-■     £443,587 

0 

0 

Claims  less  Re-insurances,     £  79,229 

0 

0 

MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances  ...     £175,118    0    0 

Interest  ...     £    8,294    0    0 

Losses  after  deducting  Re- 
insurances ..  ..    £138,365    0    0 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss  ..     £18,545    0    0 

The  Life  Fund  was  increased  during  the  year  "by  =665,648  and  now  amounts  to  ^81,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
Claims.  Life  Policies  also  ehare  with  the  other  contracts  of  the  Conii)any  in  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000. 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction 
with  the  ample  Funds  affording  absolute  security  to  the  assured. 

The  Total  Fonda  and  property  in  hand  on  31st  December  1887  stood  at  £2,613,059. 


(39) 


C.    H.   OG BOURNE,   Manager  and  Underwriter. 


PURE   HYDRAULIC  LIME. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections: 

J.   H.  Apjoiin,  Esq.,  Superintending  Engineer,   Kidderpore  Dock  Works,    says  : — 

"  Mr.  McKennie's  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only   §rd8 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 

Paul  Dbjoux,  E.s(J.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 
"  It  is  the  best  CJhooting  Lime  imported  into  Calcutta." 

James  Kimber,  Esq.,  M.I.O.E.,  Engineer  to  the  Corporation  of  Calcutta,  says  :  — 

"  It  has  Ijeen  for  long  past  and  is  now  invariably  used  in  all  works,  particularly  drainage  works.     I  have  much  pleasure   in   certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 

0.   A.   Mills,  Esq.,  Executive  Enginonr,  P.   W.   D.,  2nd  Calcutta  Division,  says  : — 

"  The  CJhooting  Lime  manufactured  by  Messrs.   Burn  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  have  used  it  ia 
the  construction  of  many  public  buildings  and  have   been  thoroughly  satisfied  with  it." 

y.B.— Our  Z<imo  'was  used,  througrhout  all  th.o  Hivcr  Wor^s  of  tbo  Calcutta  Fort  Oommlssloners- 


(17?) 


7,  Hastinffs  Street,  or  Raneegunge, 
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fiotxas. 


The  Office  of  Publication  of  fnXiian  «Fngiiirrniig  is  at  the  "Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

General  correspondence,  and  all  communications  bearing  upon 
literary  matters,  should,  as  heretofore,  be  addressed  to  PAT.  DOYLE, 
C.E.,  Spencers  Hotel,   Calcutta. 

It  is  particularly  requested  that  all  letters  on  business  concern- 
ing subscriptions  and  advertisements  be  addressed  to  the  "  Manag- 
ing Agents,"  Messrs.  Balmeb,  Lawrik  &  Co.,  103,  Clive  Street, 
Calcutta  ;  and  all  remittances  be  made  payable  to  them. 


INDIAN  ENGINEERING. 


SATURDAY,  DECEMBER  2d,  1888. 


(Jitrnts   of   Subscription  : 

Yearly.  Half-yearly.  Quarterly. 

Including  Postage  in  India        ...  Rs.  18     ...  Rs.  10-8  ...     Rs.  6 
Payable  in  advance. 
Specimen  copy— Free  ;  Single  copy— Eight  Annas. 
Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 

FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 

LONDON,— D.  J.  Ketmer  &  Co.,  Whitejriar'a  Street. 

NEW  YOEK.— The  Scientific  Publishing  Co.,  27,  Park   Place. 

ROME.— LOESCHER  &  Co. 

STRAITS  SETTLEMENTS.-"  The  Straits  Times,"  Singapwe. 
CHINA   AND   .JAPAN.— Lane,     Crawford   &   Co.,   ffong-Kong, 

Shanghai,  and  Yokohama. 
J  Ay  A. — G.  KoLFF  &  Co.,  Baiavia. 
AUSTRAI/TA.- Gordon  ifeGoTCH,  Melbourne,  Sydney, and  Brisbane. 


Sixteenth  Page. 

Rs.  6. 


Scalp  oS  (fharges  for  j^'dutrtisements. 

One  Page.  Half  Page.         Quarter  Page.  Eighth  Page. 

Ra.  50     ...     Rs.  .30     ...     Rs.  18     ...     Rs.  10       . 
Double  these  rates  for  outside  front. 
An  allowance  is  made  for  continuous  insertions. 

NOTICE  TO  ADVERTISERS. 

THE  scope  of  this  Journal  makes  it  aspire  to  become  the  only 
thoroughly  useful  and  trustworthy  means  of  communication  be- 
tween the  Profession  and  those  who  supply  its  wants.  It  should  prove 
useful^  alike  to  users  of  machinery,  engineering  and  building  plant,  or 
materials,  and  to  the  engineering  trades  generally,  including  manu- 
facturers or  importers  In  this  country. 

An  object  has  therefore  been  to  obtain  for  its  columns  special  re- 
cognition as  the  best  medium  for  Engineerinu  Advertisements  in 
India.  We  use  the  word  "  India  "  advisedly  since  our  circulation  is 
not  confined  to  any  particular  locality  or  province,  but  is  pretty  equally 
distributed  all  over  the  country. 

It  is  hoped  that  the  Profession  will  utilise  the  Journal  more  largely 
for  making  known  its  requirements,  and  the  Editor's  co-operation  may 
always  be  relied  on,  should  it  be  needed,   for  such  purposes, 


TO  OUR  READERS. 
In  a  few  days  more  our  Journal  will  have  completed  the 
second  year  of  its  existence,  and  the  large  and  wide  cir- 
cidation  it  has  attained   during  this  comparatively  short 
period  is,  we  believe,   without  a  parallel  in   the  annals  of 
the  Indian   press.      If    the   success  of   a    newspaper   is 
gauged  by  the   extent   of   its  distribution,   as  compared 
with  other  journals  in  the  same  field  of  labor,   we  may 
well  congratulate  ourselves  on  our  success.   The  gratifying 
testimony  of  the  esteem  in  which  we  are  held  by  the  Pro- 
fession, and  the  unquestionable  value  placed  on  our  opi- 
nions, indicate  an   assured  position.     We  have  thus  been 
able  to  fight  successfully  against   a  Government  subsidy, 
and  the  principles  which  have  guided  us  in  the  past   will 
regulate  our  policy  in  the  future.     To  meet  the  wishes  of 
our  friends  we   have  resolved   to   reduce  the   price  of  a 
single  copy  of  the  Journal  to  8  annas  henceforward,  and 
we  hope  that  that  will  not  be   the  only  change  to  bene- 
fit our  supporters — to  whom   we  offer  our  sincere   thanks 
with  the  compliments  of  the  season  and  best   wishes  for  a 
long  acquaintance. 
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ANSWERS  TO  CORRESPONDENTS. 
"Fair  Play  "  (K.  P.  M.) — If  this  correspondent,  who  has  omit- 
ted his  address,  would  call  upon  us,  we  couldshew  him  several  dis- 
jrepancies   in   his   statements,   which   render  his   letter  unfit  for 
jublication. 


In  December  1875  His  Royal  Highness   the  Prince  of 
Wales  attended  by  two  Dukes  and  a  glorious  company 
of  men  laid  a   memorial  stone  on  the  beach  at  Madras 
to  mark  an  important  epoch  in  the  history  of  the  Presi- 
dency town,  namely,  the  commencement  of  the   construc- 
tion of  a  Harbour  which  should  render  the  Madras  surf 
a  thing  of  the  past.     The  design  of  the  Harbour  was  by 
Mr.  William  Parkes  of  Westminster,   and  the  cost  of  it 
was  to  be  57  lakhs  of  rupees.     The  work  was  to  be  com- 
pleted in   5  years   from   the   date    of    commencement. 
Mr.  James  May  was  the  Engineer  in  charge,  assisted  by 
Mr.  N.  Beardmore,  with  Mr.  G.  Lowe  as  head  Foreman, 
all  appointed  at  Mr.  Parkes's  recommendation   by   the 
Secretary  of  State  for  India.     Mr.    Bhemaya  Sacuna,  a 
very  able  Sub-Engineer  from  Kurrachee  Harbour,  was  also 
appointed  in  India. 

The  works  were  commenced  roughly  before  the  neces- 
sary plant  and  materials  had  arrived  from  England,  by 
tipping  a  bank  of  laterite  into  the  surf  to  form  the   start- 
ing point  of  the  North   Pier.     Unfortunately   the   first 
start  was  a  "  false  "  one,  as  it  was  found   that  the  bank 
was   being   tipped    across    the    mouth    of   a    main  sewer 
outfall.     In  February   1876  another  start  was  made  in 
the  right  place,  and  all  went  well  till  in  May  of  that  year 
the  Superintending  Engineer,  Mr.  James  May,  died.     In 
July  1876  the  Secretary  of  State   appointed  Mr.    F.    N. 
Thorowgood  as  Superintending  Engineer   and   he   took 
charge   in    August  1876. 

In  December  1876  the  actual  construction  of  the  con- 
crete piers  was  commenced,  and  with  the  exception  of 
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most  serious  and  aggravating  obstacles  caused  by  travel- 
ling sand  in  1877-78,  the  work  was  pushed  on  mth  great 
▼igour  till  November  1881  when  the  two  piers  were 
practically  completed,  leaving  an  entrance  550  feet  wide 
open  to  the  eastward.  The  two  pier-heads  were  not 
completed  at  this  date,  but  the  eastern  opening  was  no 
■wider  than  was  intended  in  the  completed  design.  At 
this  date,  sailing  vessels  of  the  smaller  type  used  the 
Harbour  freely,  and  two  large  vessels  with  3  masts  were 
with  ease  moored  in  the  still  water  enclosed  by  the  piers. 
Thirteen  screw  moorings  were  fixed  with  buoys  attached, 
and  there  seemed  to  be  every  prospect  of  having  a  per- 
manent little  Harbour  with  sufficient  and  safe  moorings. 
Railway  lines  were  commenced  on  the  beach,  and  two 
■  low  jetties  taken  in  hand  to  accommodate  large  cargo 
boats.  The  old  iron  screw  pile  pier  standing  some  21 
feet  out  of  the  water,  was  to  be  cut  down  to  suit  the 
altered  state  of  the  sea  at  Madras.  All  this  work  had 
been  carried  out  under  the  superintendence  of  Mr. 
Thorowgood  in  5  years,  and  mthin  the  estimate  of  57 
lakhs  of  rupees.  The  Governor  of  Madras,  Sir  Mount 
Stuart  Grant-Duff  was  in  hopes  that  one  of  his  first  acts 
-  as  Governor  would  be  the  opening  of  the  Madras  Har- 
bour, and  some  newspapers  in  India  went  so  far  as  to 
hint  that  there  might  soon  be  a  "  Sir  "  William  Parkes 
in  existence. 

On  12th  November  1881  a  cyclonic  storm  of  some 
violence  (the  degree  of  violence  being  still  a  favourite 
topic  of  dispute)  practically  destroyed  the  whole  of  the 
outer  portions  of  each  pier,  and  left  nothing  standing  but 
the  two  parts  which  nin  out  at  right  angles  to  the  shore. 
Of  the  North  Pier  there  remained  a  length  of  2,400  feet 
standing,  and  of  the  South  Pier  about  2,500  feet.  What 
remained  afforded  little  or  no  protection  to  the  coast 
enclosed  between,  and  there  was  Madras,  after  an  e-xpen- 
diture  of  over  56  lakhs  of  rupees,  provided  with  two  con- 
crete piers  running  out  from  the  shore  3,000  feet  apart 
from  each  other,  and  at  their  seaward  ends  two  reefs 
of  artificial  rocks  with  a  gap  at  their  most  easterly 
points  550  feet  wide,  with  a  depth  of  48  feet  of  water 
which  still  serves  as  an  entrance  and  exit  for  the  vessels 
calling  at  the  port. 

It  might  be  supposed  that  the  most  important  thing 
to  be  done  after  this  storm  of  November  1881  had  prac- 
tically annihilated  the  protection  afforded  by  the  piers, 
would  be  at  once  to  do  something  towards  restoring  or 
removing  the  ruined  walls ;  that  the  most  important 
condition  to  avoid  was  leaving  the  ruins  exposed  in  all 
their  barennese  as  a  source  of  danger  and  a  monument  to 
a  fiailure.  Yet  more  than  7  years  have  elapsed  since 
the  disaster  of  1881  and  the  Harbour  is  very  nearly  in 
the  state  in  which  the  storm  of  November  left  it. 

It  will  be  well  to  glance  at  what  has  occurred  between 
November  1881  and  December  1888  and  see  if  we  can 
find  a  satisfactory  explanation  of  this  apparently  un- 
warrantable delay  or  neglect.  It  was  universally  allowed 
after  November  1881  that  Mr.  Parkes's  design  had  been 
weighed  in  the  balance  and  was  found  wanting.  No 
one  had  a  doubt  about  that,  not  even  Mr.  Parkes   himself 


wo  believe,  although  he  was  not  ready  to  admit  so  much. 
In  January  1882  Mr.  Parkes  arrived  in  Madras  and 
proceeded  to  recommend  a  restoration  of  the  ruined  piers 
on  a  similar  (though  slightly  stronger)  section  to  that  which 
had  failed.  The  Governments  of  Madras  and  of  India  how- 
ever did  not  see  the  force  of  this,  and  a  reference  was  made 
to  a  Committee  composed  of  Sir  John  Hawkshaw,  Sir  John 
Coode,  and  Professor  Stokes  as  to  the  best  form  of  pier 
for  the  restored  work.  They  went  thoroughly  into  the 
matter,  obtaining  local  information  from  Mr.  Thorowgood 
(who  proceeded  to  England  in  February  1882  on  medical 
certificate),  Mr.  Parkes  and  Mr.  Dalrymple,  formerly  Master 
Attendant,  Madras.  This  Committee  recommended  a  very 
much  stronger  section  of  pier,  protected  with  a  screen  of 
30-ton  blocks  28  feet  wide  on  the  sea  side.  Their  report 
reached  Madras  iu  February  1883,  where,  during  1882, 
Mr.  N.  Beardmore  (then  in  charge)  had  been  busy  making 
concrete  blocks  for  Mr.  Parkes  s  design  of  restoration  ! 
And  now  began  the  trouble  and  delay  which  has  already 
extended  over  2  years  more  than  the  construction 
of  the  works  occupied,  and  which  does  not  appear  to 
have  got  a  termination  in  sight  at  present.  On  the 
arrival  at  Madras  of  Sir  John  Hawkshaw's  report  a 
strong  feeling  was  got  up  (and  by  those  whose  opinion 
was  of  value)  that  the  easterly  entrance  to  the  Harbour 
was  wrong,  and  that  in  order  to  obtain  quite  smooth 
water  at  all  times  (the  acknowledged  aim  of  the  Harbour 
Works)  the  eastern  entrance  must  be  closed  and  an  open- 
ing made  either  to  the  south  or  to  the  north.  Madras 
has  abounded  with  amateur  Harbour  Engineers  since  the 
flood  and  some  of  these  believed  that  because  at  certain 
points  in  the  ruined  walls  no  blocks  of  concrete  were 
visible,  therefore  they  did  not  exist  and  to  these  amateur 
Harbour  Engineers  a  north  or  a  south  entrance  seemed 
already  half  made !  In  March  1883  the  opinions  of  the 
Madras  authorities  advocating  a  north-east  entrance 
were  embodied  in  a  detailed  report  with  plans  and  esti- 
mates, and  this  was  forwarded  to  the  Secretary  of  State 
for  approval.  By  him  the  question  of  entrance  was  defi- 
nitely laid  before  the  Hawkshaw  Committee,  and  by  that 
Committee  the  north-east  entrance  was  condemned, 
and  the  eastern  entrance  supported,  and  this  was  to 
be  a  final  judgment.  This  second  report  came  to  Madras 
early  in  1884,  up  to  which  date  nothing  had  been 
done  to  repair  the  damage  of  November  1881.  In 
May  1884  Mr.  Thorowgood  was  summoned  to  England  by 
telegraph  to  make,  in  conjunction  with  Mr.  Parkes  (still 
Consulting  Engineer),  plans  and  estimates  for  carrying 
out  the  ideas  of  Sir  John  Hawkshaw's  Committee  in 
detail.  This  was  completed  in  August  1884,  and  all  was 
put  in  readiness  for  actual  resumption  of  work.  Mr.  Parkes 
wrote  an  elaborate  and  clear  report  as  to  the  future  plan 
of  work,  and  as  a  concession  to  the  advocates  of  a  north- 
east entrance  he  pointed  out  that  to  form  such  an  en- 
trance it  would  be  far  better  to  restore  the  work  on  the 
original  lines  and  afterwards  to  take  up  Avhat  stood 
in  the  way  of  a  north-east  entrance.  We  believe, 
and  have  every  authority  for  stating,  that  Mr.  Parkes 
never     pronounced     against    a    north-east     entrance 
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but  always  consistently  condemned  any  attempt  to 
nprove  that  such  an  entrance  could  be  made  without 
.first  completing  the  Harbour  on  its  old  lines. 


THE  NEW  INDIAN  RAILWAY  BILL. 

The  new  Indian  Railways  Bill  lately  passed  through 
the  Viceregal  Council  is,  in  effect,  an  amended  Penal 
Code  having  concern  only  with  Railways  and  their 
•  control.  An  amended  Civil  Code  too;  useful  in  its  way ; 
but  useful  only  as  a  definition  of  rights  and  privileges. 
■e.g.,  it  is  thought  necessary  to  state  that  suitable  gates, 
■chains,  bars,  stiles,  or  handrails  ought  to  be  erected  on 
suitable  occasion.  Again  that  when  danger  exists  of  a 
stray  tree  falling  on  the  traffic  line,  and  obstructing 
traffic,  a  Traffic  Manager  may  without  trespassing  on  the 
inalienate  rights  of  man  be  allowed  to  remove  the 
obstacle  to  his  legitimate  business.  Furthermore  that 
a  Railway  Administration  may — with  the  previous  sanc- 
tion of  the  Governor-General  in  Council — use  locomotive 
engines  for  its  carrying  work.  Was  mediseval  law-giving 
ever  more  inconsequent  and  absurd  ?  Again,  we  are 
-told  that  the  Railway  must  be  "  sufficiently  supplied  with 
rolling-stock." 

Would  any  Government— any  sane  supporters  of  Rail- 
■vvays — go  in  for  a  Railway  without  adequate  supply  of 
.rolling-stock  ?  It  is — it  must  needs  be — the  very  vitals 
and  bowels  of  an  efficient  Railway  management.  Bogus 
Companies  will  of  course  pooh-pooh  the  idea;  but  valid 
Companies  do  not.  There  is,  however,  another  side  view 
of  the  business,  of  an  attorney-like  character.  Let  the 
■Government  of  India  have  the  benefit  of  it,  if  its  Secre- 
taries are  able  to.  Here  following  are  ominous  sections 
from  the  newest  departure  in  law  and  order. 

When  the  Governor-General  in  Council  has  ordered 
under  the  last  foregoing  section  that  the  use  of  any 
specified  rolling-stock  be  discontinued,  that  rolling-stock 
shall  not  be  used  until  an  Inspector  has  reported  that  it 
is  fit  for  use  and  the  Governor-General  in  Council  has 
sanctioned  its  use. 

When  the  Governor-General  in  Council  has  imposed 
under  the  last  foregoing  section  any  conditions  with 
respect  to  the  use  of  any  railway  or  rolling-stock,  those 
conditions  shall  be  observed  until  they  are  withdrawn  by 
the  Governor-General  in  Council. 

A  "  Law  Commissioner "  is  to  be  Supreme  Judge  of 
the  new  faculty.  What  has  law  in  the  abstract  to  do 
with  Railways  ?  Is  it  at  all  likely  that  an  abstract  Law 
Lord  dutifully  given  to  the  details  of  his  own  profession, 
and  unmitigatedly  ignorant  of  any  pretence  even  of 
acquaintance  with  Engineering,  will  be  able  to  do  any- 
thing like  tolerably  Engineering  work  or  control  ? 
Credat  Judceus  Apella — non  ego. 

It  is  written — in  section  44  of  the  Report  under  con- 
sideration— "  may  charge  reasonable  terminals."  That  is 
Government  chaff  probably — a  commonplace  and  undig- 
nified style  of  chaff  to  our  thinking.  Possibly,  however, 
it  pays  somebody's  way.  Further  it  is  written  that  "  a 
Railway  Administration  may  charge  reasonable  ter- 
minals."    Wanted,  a  definition  of  "reasonable"  terminals? 


gioUs  iiiit)  Comments. 

Railway  Military  Transport. — A  small  Conference, 
to  consider  questions  connected  with  military  transport 
on  Indian  Railways,  will  assemble  shortly  at  Calcutta. 

An  Acknowledgment. — We  have  received  Vol.  XXL, 
Part  4,  1888,  of  the  Records  of  the  Geolgicul  Survey  of 
India,   the  contents  of  which  call  for  no  special  notice. 

The  G.  I.  P.  R.  Co. — The  Directors  of  the  Great  Indian 
Peninsula  Railway  Company  recommend  a  dividend  for 
the  half-year  to  the  30th  June  last  of  £1  6s.  9d  per  cent. 
in  addition  to  the  guaranteed  interest  of  the  half-year. 

Self-evident  Changes.— We  leara  that  Mr.  J.  T. 
Mclntyre  has  relinquished  the  editorial  conduct  of  Messrs 
Newman  and  Co.'s  organ  and  that  Mr.  E.  M.  Paul  has 
taken  his  place,  thus  making  the  third  nomination  to  that 
office  in  less  than  three  years. 

The  Indian  Midland  Railway. — Colonel  Conway- 
Gordon,  Director-General  of  Railways,  will  shortly  in- 
spect the  Indian  Midland  Railway.  The  Government  of 
India  is  not  likely  to  raise  any  objection  to  the  opening 
of  the  line  on  1st  January. 

Recognition  of  Services.— Thomas  Alexander,  Pro- 
fessor of  Engineering  at  Trinity  College,  Dublin,  has  re- 
ceived from  the  Emperor  of  Japan,  in  recognition  of 
services  at  the  Imperial  University  of  Japan,  the  Order 
of  the  Rising  Sun,  fourth  class. 

B.  N.-W.  R. — The  total  cost  of  the  work,  covering  all 
charges,  is  reported  as  amounting  to  j£5,600  per  mile,  spread 
over  the  whole.  The  capital  cost,  including  the  flotilla 
and  everything,  is  £5,383  per  mile — that  is,  about  £200 
at  present  short  of  the  total  estimate  per  mile. 

The  Proposed  East  Coast  Railway. — Sir  Guilford 
Molesworth  and  Colonel  Smith,  Consulting  Engineer  for 
Railways,  Madras,  are  now  making  a  reconnaissance 
from  Bezwada  northwards,  through  Vizagapatam,  to  see 
whether  the  scheme  for  the  East  Coast  Railway  is  a 
feasible  one. 

Railway  Schemes  in  Prospect. — We  hear  that  it  is 
very  probable  that  Sir  John  Fowler,  the  eminent  Engi- 
neer, who  is  now  building  the  Forth  Bridge,  is  about  to 
come  out  to  India  iu  connection  with  some  Railway 
schemes  in  Madras  and  Bengal,  and  that  Sir  Bradford 
Leslie  will  probably  accompany  him. 

Prospects  of  the  Cotton  Crop  in  the  Bombay 
Presidency. — '  The  latest  reports  shew  the  area  sown 
at  973,647,  or  3-55  per  cent.,  below  the  area  of  1887-88, 
but  5  35  per  cent,  above  the  average  of  the  four  years 
ending  1887-88.  Si^eaking  generally,  the  decrease  is  due 
to  the  scanty  and  irregular  sowing  rain. 

A  Bad  Policy. — The  office  of  the  Sanitary  Commis- 
sioner and  Surgeon-General  with  the  Government  of 
India,  remains  behind  at  Simla  for  the  first  time  this 
Winter.  The  policy  of  making  Simla  the  permanent 
Head-Quarters  of  the  office  seems  to  be  growing  apace, 
as  there  are  two  offices  staying  there  this  cold  weather, 
which  never  stayed  before. 

Recognition  of  Indian  Railways. — From  the  26th 
of  last  month  trustees  in  England  were  empowered  to 
invest  their  trust  funds  in  Indian  Guaranteed  Railway 
stocks,  shares  and  annuities.  These  wore  formerly 
excluded  from  the  very  narrow  list  of  investments  allowed 
by  law  to  trustees  ;  and  they  will  doubtless  avail  them- 
selves of  the  extension  freely. 
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Items  from  Maxdalat.— Colonel  Strover  has  gone  to 
the  Ruby  Mines,  there  to  see  affairs  doubtless  iu  con- 
nection with  the  last  decision  of  Government  on  the 
vexed  question  of  Messrs.  Streetcr's  monopoly.  Dr. 
Noetling  has  gone  prospecting  for  coal  and  other  useful 
articles,  into  the  North  of  the  Mandalay  District,  where 
there  are  dacoits  as  well  as  minerals  ! 

Progress  with  the  Bextota  Line,  Ceylon. — We  can 
hardly  say  that  a  commencement  has  been  made  with  the 
Bentota  line,  but  we  believe  great  progress  in  the  ac- 
quirement of  land  has  been  made,  and  that  about  a  mile 
and  a  half  of  the  line  beyond  the  Bentota  river  has  been 
cleared  of  trees,  so  that  something  is  being  done.  We 
have  every  reason  to  believe  that  this  extension  will  be 
carried  out  verj'  cheaply. 

Works  of  Public  Utility  Constructed  in  Bengal 
IX  1887. — The  statement  of  works  of  public  utility  con- 
structed by  private  indi\'iduals  in  the  several  districts  of 
Bengal  during  the  year  1887,  shews  an  aggregate  of 
Rs.  2,56,530,  which  is  nearly  a  half  of  the  figure  for  1885, 
viz.,  Rs.  4,78,450.  The  works  most  constructed  are  tanks, 
which  number  179  and  cost  Rs.  1,20,741-10-0,  with  wells 
which  number  836  and  cost  Rs.  21,475-0-0. 

Railway  Extension  in  Ceylon. — The  "  first  sod  "  of 
the  Haputale  Railway  Extension  was  cut  on  the  1st  instant, 
without  any  ceremony,  by  Mr.  T.  R.  Walker,  who  has  got 
the  contract  for  the  first  mile  of  earthwork  from  Nanuoya. 
Contracts  are  being  given  to  other  gentlemen,  and  work 
on  this  extension  line  is  expected  to  be  in  full  swing  by 
the  commencement  of  next  year.  The  three  stations  on 
the  Haputable  Exten.sion  line  are  to  be  at  Ambawella, 
Ohiya  and  Idulgashena,  respectively. 

Mr.  R.  F.  Chisholm. — This  gentleman,  who  was  for- 
merly the  Consulting  Architect  to  the  Government  of 
Madras,  has,  we  hear,  just  entered  into  an  engagement  to 
reside  permanently  at  Baroda.  We  trust  His  Highness  the 
Gaekwar  will  make  good  use  of  him  as  an  Architect  and 
keep  hiiM  up  to  his  principle  of  executing  all  decorative 
work  in  this  country.  Doubtless  the  treatment  which 
Mr.  Chisholm  received  at  the  hands  of  the  Bombay  Mu- 
nicipality has  hastened  his  departure  from  Bombay. 

The  Burrakur  Extex.sion,  E.  I.  B. — There  is  little 
further  information  as  to  the  proposed  extension  beyond 
Burrakur.  Plans  and  estimates  arc  under  revision  in  con- 
nection with  a  desire  to  utilize  for  the  bridge  certain 
girders  in  hand  which  will  become  available,  and  the 
estimate  (to  include  about  six  miles  of  line)  will  probably 
be  brought  below  ten  lakhs.  Further  borings  are  being 
made  in  the  river  bed,  but  it  would  be  difficult  to  say  at 
present  when  \h'-  "•!•'<  of  constructing  the  bridge  will 
be  commenced. 

DEnR.\  Dun  Forest  School.— The  Government  of 
India  has  reiul  with  interest,  but  with  few  remarks,  the 
report  for  1887-88  of  the  Dehra  Dun  Forest  School. 
Briefly,  75  students  were  under  instruction  during  the 
year,  56  having  been  supported  by  Government,  9  deputed 
by  Native  States,  and  10  were  private  students.  This  is 
hanlly  a  verj'  satisfactory  proportion.  The  results  of  the 
examinations  have  not  been  strikingly  good  ;  17  Rangers' 
certificates  having  been  granted,  but  none  with  honors, 
and  14  Foresters'  certificates. 

Gold-Washino  in-  the  PuN./Aii.— Some  interesting 
experiments  in  gold-washing  are  being  carried  out  on  the 
Sohan  River,  near  Rawalpindi,  by  Me-ssrs.  J.  R.  Serrot 
and  D.  P.  Masson,  with  the  aid  of  machinery  invented  by 
the  former.     It  has  been  ascerUiined   that  gold  can   un- 


doubtedly bo  washed  in  paying  quantities,  if  the  opera- 
tions are  confined  to  small  selected  areas  ;  but  this  would 
create  but  a  very  insignificant  industry,  and  larger  ex- 
periments are  now  being  made  in  milling  sand  shewing 
slighter  signs  of  auriferous  deposit. 

B.  B.  and  C.  I.  R. — The  accounts  of  the  Bombay 
Baroda,  and  Central  India  Railway  for  the  half-year  to 
30th  June  last,  as  passed  by  Government,  show  tliat  the 
company's  share  of  the  net  surplus,  after  payment  of  all 
working  charges  and  fixed  interest  on  capital,  is  sufficient 
for  a  dividend  in  January  next  of  £1  6s.  per  cent.,  in 
addition  to  the  guaranteed  interest  then  due,  making  in 
all  a  distribution  of  £3  10s.  per  cent.,  for  the  half-year, 
less  English  income-tax,  as  aganist  £3  18s.  6d.  per  cent., 
paid  at  the  corresponding  date  in  January  last. 

The  Military  Jurlst. — The  Cantonments  Bill,  re- 
cently published  in  the  Gazette,  affords  a  striking  instance 
of  the  incapacity  of  the  military  jurist  to  grasp  the  most 
elementary  ethical  principles  upon  which  legislation  is  ordi- 
narily based.  It  also  displays  an  inadequate  conception  of 
the  foundation  of  legal  rights  ;  but  the  inexpediency  of 
interfering  with  such  established  legal  rights  when  the 
owners  are  sufficiently  independent  of  official  control, 
to  resent  any  such  interference  is,  as  will  presently  appear 
taken  thought  of  by  the  framers  of  the  Bill  with  com- 
mendable foresight. 

The  Future  Education  of  an  Engineer. — The 
Engineer,  dated  Loudon,  30th  November  1888,  remarks  : — 
"  Under  the  head  of  '  Another  Scandal,'  Indian  Engineer- 
ing says — '  We  learn  on  good  authority  that  the  appoint- 
ments of  Deputy  Manager  and  Manager  on  Indian 
State  Railways  will  hereafter  only  be  held  by  R.  E's.,  and 
that  orders  have  been  actually  issued  to  that  effect.'  In 
future  the  education  of  an  Engineer  will  have  to  be — 
Firstly,  Military;  secondly.  Military;  thirdly.  Military; 
and  little  scrappy  Engineering  might  perhaps  bo  thrown 
in  with  advantage." 

Daiueeling-Himalayan  Railway. — The  management 
of  the  Darjeeling-Himalayan  Railway  is  to  be  I'ccon- 
stituted  from  the  new  year.  Mr.  Prestage  proceeds  to 
Europe  and  a  manager  is  to  take  complete  charge  of  the 
line — the  office  of  Secretary  being  abolished.  Mr.  W 
R.  Stevenson  has,  it  is  said,  secured  an  appointment  en 
a  new  Railway  in  Central  India  and  does  not  return  to 
Darjeeling.  We  hear  that  Mr.  G.  E.  Moore,  Deputy 
Consulting  Engineer  for  Railways  at  Calcutta,  may  take 
Mr.  Prestage 's  place,  and  we  are  certain  that  no  better 
selection  could  be  made. 

Another  Indus  Bridge. — The  difficulties  of  bridging 
the  Indus  at  either  Dera  Ghazi  Khan  or  Dera  Ismail 
Khan  are  exaggerated.  No  Engineer  of  experience 
in  this  kind  of  work  wotild  consider  the  task  as 
differing  in  its  nature  from  that  of  bridging  the 
other  great  rivers  of  the  Punjab.  The  men  who  have 
bridged  the  Chenab  and  Sutlcj  can,  if  required  to  do  so, 
bridge  the  Indus  also,  and  it  is  probable  that  utilizing 
the  great  experience  they  have  acquired  of  late  years, 
they  would  be  able  to  do  so  at  a  cost  not  much  exceeding 
that  incurred  on  the  Alexandra  Bridge  over  the  Chenab. 

Bridge  Building. — Professor  Unwin,  in  discu.ssing 
lately  the  subject  of  theory  and  practice,  has  entered 
into  this  branch  of  Engineering  science,  and  holds  the 
view  that  if  in  any  part  of  the  work  of  the  Engineer, 
theory  has  proved  a  useful  guide,  it  has  been  in  the 
building  of  iron  girder  bridges.  Almost  every  improve- 
ment of  design  has   been  an   attempt  to   conform   more 
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closely  to  conditions  imposed  by  scientific  reasoning.  An 
iron  Railway  bridge  is,  amongst  all  structures,  that  in 
which  the  conditions  of  loading  are  best  known,  and 
the  quality  of  the  material  used  most  carefully  ascer- 
tained. 

Recent  Filtration  Practice. — Mr.  S.  Tomlinson, 
Deput}^  Executive  Engineer,  in  charge,  Water-Works, 
Municipality,  Bombay,  has  contributed  to  the  American 
Water- Works  Association  an  elaborate  paper  on  this  im- 
portant subject.  Mr.  Tomlinson  explains  the  true  and 
desirable  object  of  filtration,  and  shows  how  that  object  is 
attained  in  two  notable  instances  in  England  and  India — 
viz.,  Bradford  and  Bombay.  Mr.  Tomlinson  is  already 
well  known  in  connection  with  his  speciality,  and  the 
paper  before  us  shews  that  he  has  devoted  as  much  atten- 
tion to  "  Water  Purification"  as  he  has  done  to  the  "  Pre- 
vention of  Water  Waste." 

A  Grand  Structure. — The  following  excerpt  will 
convey  some  idea  of  the  palatial  structure  about  to  be 
erected  as  Municipal  offices  for  Bombay: — The  grand 
staircase  will  be  covered  by  a  dome,  the  walls  of  which 
will  be  carried  up  in  the  shape  of  a  tower  180  feet  high, 
crowned  by  a  circular  outer  dome.  The  space  over  the 
staircase  dome  will  be  utilized  for  a  record-room  to  which 
a  hydraulic  lift  will  be  attached.  Above  this  room  at  a 
height  of  120ft.  from  the  ground  will  be  placed  a  large 
Fire  Service  Tank  to  command  the  bulding.  The 
Council  Chamber  will  be  a  fine  room  65ft.  by  32ft.  6in., 
■\vith  a  separate  carriage  entrance. 

Irrigation  in  the  Punjab.— One  of  the  most 
satisfactory  of  all  the  annual  reports  that  have  reached 
the  Governnunt  of  the  Punjab  is,  we  believe,  that  of  the 
Irrigation  Department.  Not  only  have  the  canals  paid 
working  expenses,  but  they  have  done  more,  they  have 
earned  four  per  cent,  on  the  capital  outlay.  As  the 
money  was  borrowed  at  four  per  cent.,  this  amounts  to 
saying  that  the  canals  have  been  self-supporting  during 
the  past  year.  The  indirect  good  that  canals  do  is  of 
course  immense.  They  develope  the  resources  of  the 
Province,  and  add  to  the  material  prosperity  of  its  people 
more,  probably,  than  any  other  works. 

Ourselves. — The  Madras  Times  does  us  the  honor  of 
extracting  some  of  our  articles  and  items,  but  at  the 
same  time  does  us  the  injustice  of  crediting  our  rival 
with  the  same.  We  are  constrained  to  refer  to  this  small 
matter  from  the  fact  that  our  South  Indian  contemporarj' 
oflfered  a  labored  and  apologetic  explanation  in  behalf  of 
our  rival  under  reverse  circumstances  not  long  back. 
We  arc  therefore  not  a  little  surprised  at  finding  the 
descriptive  account  of  Scindiah's  Palace  at  Ujain,  which 
appeared  in  our  issue  of  the  15th  instant,  credited  to  our 
rival,  and  more  so,  as  this  is  not  the  only  mistake  of 
the  kind  made  within  the  course  of  a  week. 

Madras  and  South  Indian  Railways. — From  the 
schedules  of  estimates  sanctioned  on  the  Madras  and 
South  Indian  Railways  up  to  81st  July  last  and  forward- 
ed to  the  Director-General  of  Railways,  we  learn  that  on 
the  former,  twenty-seven  works  of  different  kinds  were 
completed,  thirty-nine  are  in  progress,  three  not  com- 
menced, and  one  in  abeyance  ;  and  on  the  latter,  ten 
works  of  various  kinds  were  finished,  twenty-nine  in 
progress,  and  six  not  commenced.  The  works  are  of  a 
miscellaneous  character,  such  as  extension  of  platforms, 
building  of  godowns  and  huts,  raising  lines,  additional 
sidings,  erecting  refreshment  rooms  and  the  like. 


The  Port  of  Calcutta. — The  size  and  draught  of  the 
ships  visiting  the  port  continues  to  increase  ;  last  year 
there  were  832  clearances  inwards  and  outwards  of  vessels 
drawing  over  21  feet,  as  against  780  in  the  previous  year. 
There  was  an  improvement  in  the  total  tonnage  of  vessels 
arriving  at,  and  departing  from,  the  port,  and  the  gross 
tonnage,  4,466,969,  was  the  largest  on  record.  The  above 
figures  are  exclu.sive  of  11  light  vessels,  16  pilot  and  45 
other  Government  vessels,  six  other  vessels  and  eight 
steam-tugs  which  are  constantly  moving  up  and  down  on 
the  river,  and  also  of  the  steamers  trading  to  the  Orissa 
ports.  Of  these  there  were  249  arrivals  and  248  departures. 
Native  crafts  are  also  exchided. 

The  Defences  of  Bombay.^Iu  referring  to  the  Har- 
bour Defences  of  Bombaj'  in  his  speech  at  the  Byculla  Club, 
Lord  Dufferin  remarked  that  the  works  had  already  made 
considerable  progress  and  he  foreshadowed  to  some  extent 
further  measures  for  military  security  which  are  to  be 
provided.  The  particular  nature  of  these  further  works 
was  not  indicated,  but  it  appears  that  the  central  position 
of  the  entire  defences  is  to  be  at  Colaba,  where  the  old 
light-house  tower,  after  extensive  alterations,  will  be  uti- 
lised as  a  conning  tower  and  will  be  fitted  with  the  most 
modern  range-finding  apparatus.  It  is  believed  indeed 
that  before  next  monsoon  breaks  upon  us  the  defence  of 
Bombay  will  be  an  accomplished  fact. 

The  Hooghly  Bridge  at  Calcutta. — The  Bridge  was 
kept  in  thorough  working  order  during  the  year.  In  a 
report  recently  received  from  the  Commissioners  as  to 
the  condition  of  the  Bridge,  it  was  stated  that  at  the 
present  time  the  perishable  part  of  the  structure,  with 
the  exception  of  the  planking  underneath  the  road  surface, 
is  in  all  respects  in  as  good  a  condition  as  it  was  on  the 
day  the  Bridge  was  first  opened  for  traffic.  It  has  also 
been  reported  that  materials  for  replacing  the  planking 
underneath  the  road  are  already  in  stock,  and  that  the 
experience  of  past  years  has  enabled  the  officers  in  charge 
of  the  Bridge  to  take  special  precautions  to  prevent 
decay  which  has  been  found  in  certain  parts  to  be  due 
to  preventible  causes. 

Tramways  in  the  City  of  Madras. — These  lines  are 
to  be  worked  by  steam  engines  at  a  rate  not  exceeding 
eight  miles  an  hour — engines  and  carriages  to  be  con- 
nected by  double  couplings,  each  coupled  wheel  to  be 
fitted  with  a  brake  block,  applicable  by  screw,  and 
treadle  ;  and  also  by  steam.  A  governor  (which  cannot 
be  tampered  with  by  the  driver)  is  to  be  attached  to  each 
engine,  and  will  incontinently  shut  off  steam,  and  apply 
a  brake,  should  that. monster  exceed  a  speed  of  ten  miles 
an  hour.  Arrangements  are  to  be  made  enabling  Tramway 
Drivers  "  to  command  a  full  view  of  the  road"  before  them. 
Arrangements  that  seem  likely  enough  to  result  in 
obstructions  to  road-traffic.  But  Madras  has  got  a  tram- 
way at  last,  and  can  probably  afford  to  disregard  extra- 
neous considerations  therefore. 

Mr.  F.  N.  Thorowgood.— We  would  particularly  in- 
vite the  attention  of  the  Profession  to  our  leading 
article  on  the  Madras  Harbour  in  this  issue,  with  re- 
ference to  the  treatment  received  by  Mr.  F.  N.  Thorow- 
good, late  Superintending  Engineer,  at  the  hands  of  the 
Post  Trust,  or,  as  it  is  locally  called,  "  Harbour  Board." 
Mr.  Thorowgood,  who  had  ever  worked  well  and  was  over 
and  over  again  officially  complimented  regarding  his 
work,  found  it  impossible  latterly  to  serve  with  either 
credit  or  satisfaction,  and  so  resigned.  Before  coming  to 
India  he  had  been  for  9  years  an  Assistant  Engineer  on  the 
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works  of  the  River  Tyne  Comnussioners,  where  ho  was 
engag^ed  on  the  construction  of  the  piers  at  the  mouth  of 
the  Tyne,  on  dock  works  and  the  large  swing  bridge  at 
Newcastle.     He  has  our  sympathy. 

A  New  Departure  in  Road-Making.— Some  time 
ago  we  called  attention  to  the  introduction  in  Ceylon  of 
stone-ware  pipe  sluices,  by  which  a  considerable  saving 
to  Government  was  made.  We  now  learn  that  these 
pipes  are  beiug  used  instead  of  culverts  on  the  minor 
roads  of  the  Matale  District  with  considerable  success  and 
a  great  saving  of  money.  These  pipes  are  obtained  from 
iKssrs.  Burn  &  Co.'s  Ritneogunge  Works,  near  Calcutta. 
As  the  saving  to  be  eflfected  both  by  the  adoption  of 
these  stone-ware  pipe  sluices  is  great,  it  is  to  be  hoped  that 
they  will  come  into  general  use  throughout  the  island, 
thus  allowing  of  a  much  larger  number  of  village  tanks 
being  sluiced  every  year  than  could  otherwise  be  done. 
We  have  seen  them  used  for  waterways  or  flood-openings 
in  diversions  on  Railwa)-s  here  in  India. 

Land  AcQiisiTioN  for  the  Bexgal-Nagpur  Railway. 
— A  Correspondent  writes :  "  People  are  speaking  of  the 
B.-N.  Railway  being  thrown  open  for  traffic  between 
Purulia  and  Asansol  early  next  year.  If  that  be  the 
case,  the  Indian  world  will  be  edified  by  the  fact  that  the 
land  acquired  and  used  for  the  line  has  not  been  paid 
for,  owing  to  the  short-sightedness  of  the  authorities  in 
deputing  a  comparatively  junior  native  official,  with  no 
local  knowledge  and  less  of  the  interests  involved,  to  deal 
with  matters  which  are  altogether  beyond  his  ken." 
We  are  disposed  to  endorse  these  views.  We  believe 
that  the  Deputy  Collector  on  this  special  duty  has  made 
confusion  worse  confounded.  In  one  case  an  opinion 
had  to  be  obtained  from  the  Advocate-General ;  and, 
generally,  things  appear  to  be  in  a  nice  muddle. 

A-MERICAX  AND  Ru.ssiAN  OiL  IN  BoiiBAY. — According 
to  the  United  States  consular  report  of  Mr.  B.  F.  Farn- 
ham,  the  sales  of  kerosine  oil  from  1st  June  1887  to 
1st  June  1888,  were  870,000  cases,  of  10  imperial  gallons 
each.  Out  of  this  320,000  cases  were  American  and 
550,000  cases  Russian ;  both  125  degrees  government 
test ;  both  put  up  in  cases  of  two  tins  of  five  imperial 
gallons  each.  The  American  oil  realized  3"70  rupees 
per  case.  Russian  oil,  3.50  rupees  per  case.  Quality 
about  the  same.  Russian  oil  is  very  generally  used,  and 
the  brokers  report  that  Russian  oil  is  expected  to  come 
freely  on  the  market  here  in  future.  Sun  Flake  Ameri- 
can oil,  150  degrees  government  test,  is  sold  in  smaller 
quantities  at  higher  price,  but  the  majority  of  consumers 
use  125  degrees  government  test  oil,  American  or  Russi- 
an. 

Oil  on  the  Troubled  Water.s. — From  a  contemporary 
we  make  the  following  extract :  "  The  steamer  Umhulla 
encountered  very  rough  weather  during  last  week's 
cyclone.  She  arrived  at  Madras  with  the  loss  of  four 
boats,  her  foretopmast  and  yards.  For  thirty-six  hours 
the  Captain  and  officers  were  on  the  bridge  without  rest 
or  food.  Eventually  kerosine  oil  was  used  with  wonder- 
ful effect  in  breaking  the  force  of  the  waves.  No  one 
suffered  personal  injury,  beyond  bruises  and  cuts.  A 
vessel  has  been  wrecked  ofif  Negapatam,  but  her  name 
has  not  transpired.  A  steamer  has  gone  to  the  spot 
to  try  to  render  assistance."  With  reference  to  this 
effect  of  oil,  we  may  mention  that  some  light  will 
incidentally  be  thrown  on  the  case  in  a  short  series  of 
articles  on  "  Ship  Rolling,"  which  we  hope  to  publish  when 
the  articles  on  "  Bicycle  Running  "  have  been  concluded. 


No  More  Guaranteed  Railways  for  India  !— The 
Lahore  paper  is  informed  on  good  uthority  that  the 
Secretary  of  State  has  at  length  determined  to  grant  no 
more  guarantees  on  capital  for  Railway  construction  in 
this  covnitry.  How  long  this  decision  will  be  adhered  to 
is  not  of  much  importance.  It  is  sufficient  if  it  is  autho- 
ritatively stated  that  for  the  present  India  must  find 
capital  for  new  Railways  on  some  other  conditions  :  and 
for  our  own  part  we  are  disposed  to  think  that  this 
decision  will  result  in  several  schemes  being  brought  for- 
ward which,  up  till  now,  have  been  held  back  in  the  hope 
of  a  guarantee.  A  proposal,  for  instance,  is  likely  to  be 
made,  if  not  already  before  the  Government,  by  Sir  T. 
Hope,  to  make  the  Chittagong-Cachar  line  without 
guarantee,  but  on  the  basis  of  grants  of  land  alongside  the 
line  and  a  monopoly  of  the  coal  and  oil  deposits  in  the 
Cachar  Hills.  The  Delhi-Kalka  line  is  another  which  is 
being  floated  without  guarantee,  and  which  we  hope  may 
be  successful. 

Bombay  Gas  Company. — The  Report  of  the  Directors  of 
the  Bombay  Gas  Company,  Limited,  furnishes  a  statement 
of  accounts  audited  for  the  half-year  ended  30th  June 
last.  Compared  with  the  corresponding  half  of  last 
year,  the  revenue  from  the  sale  of  gas  and  meter  rental 
shews  an  increase  of  £1,102.  The  receipts  from  the  sale 
of  coke,  tar,  and  fittings  are  also  satisfactory.  The  loss 
in  exchange  on  £32,000  remitted  during  the  half-year 
was  £14,974,  the  average  rate  being  Is.  4<^\cl.  per 
rupee.  Of  this  loss  £8,474  has  been  charged  to  profit 
and  loss,  and  the  balance,  £6,500,  written  off  to  exchange 
equalisation  account,  leaving  £1,979  at  the  credit  of  the 
latter  account.  The  amount  at  the  credit  of  jirofit  and 
loss  is  £8,859  10s.,  which,  with  the  balance  brought  for- 
ward, £156  10s.,  makes  a  total  of  £9,016.  Out  of  this  sum 
the  Directors  have  placed  £500  to  the  credit  reserve  fund 
for  depreciation  of  jDlant,  &c.,  and  declared  an  interim 
dividend  of  3  J  per  cent.,  amounting  to  £8,400,  leaving 
£116  to  bo  carried  forward. 

Traffic  on  N.-W.  R. — The  approximate  return  of 
traffic  for  the  week  ending  the  3rd  of  November  1888, 
on  the  North-Western  Railway,  from  all  sources  amounted 
to  Rs.  5,29,070,  that  for  the  corresponding  week  of  the 
previous  year  being  only  Rs.  4,26,994 ;  thus  shewing  an 
increase  of  rather  over  Rs.  1,00,000.  By  far  the  larger 
portion  of  this  increase  was  derived  from  "Merchandize 
and  Mineral  Traffic."  Taking  the  gross  traffic  earnings 
for  the  18  weeks  ending  the  period  named  above  as 
against  the  corresponding  period  of  the  previous  year, 
the  increase  amounts  to  Rs.  22,00,000  approximately — 
the  figures  being  Rs.  83,97,505  and  Rs.  62,01,947  re- 
spectively. Here  again  the  increase  occurs  chiefly  under 
the  .same  head,  the  improvement  imder  "coaching"  being 
only  Rs.  2,00,000,  taking  round  numbers.  These  results 
are  doubtless  highly  satisfactor}^,  and  although  they  are 
in  the  main  due  to  the  late  movement  of  troops  and 
stores,  &c.,  on  the  frontier,  yet  there  is  a  sufficient  mar- 
gin left  to  shew,  that  the  Railway  is  making  very  satis- 
factory progress  in  respect  to  traffic  earnings. 

Tramways  in  Southern  India. — Proposals  having  been 
addressed  by  Mr.  D.  E.  W.  Leighton,  to  the  Madura  District 
Board  regarding  the  construction  of  a  Steam  Tramway  line 
on  the  Ammayanayakunur-Periyakulam  Road,  the  Board 
has  resolved  to  permit  the  necessary  local  investigations  in 
connection  with  the  construction  of  a  Steam  Tramway  line 
between  Ammayanayakanur  and    Periyakulam  within  si.x 
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months.  Should  the  Board,  feel  satisfied  as  to  the  feasi- 
bility of  the  line,  they  will  finally  decide  on  its  construc- 
tion by  the  Company  he  represents,  and  guarantee 
interest  at  2J  per  cent  on  the  capital  expenditure.  Pro- 
posals having  also  been  made  to  the  Tanjore  District  Board 
for  the  construction  of  light  lines  of  Railway  on  existing 
roads  in  the  District,  the  Board  has  replied  that  it  is  will- 
ing to  afford  information  regarding  the  traffic  between 
Tanjore  and  Tiruvadi,  and  to  grant  a  concession  to  con- 
struct a  Tramway,  and  to  work  it  on  the  road  between  these 
two  places,  subject  to  such  future  arrangements  as  may  be 
agreed  upon  as  to  the  regulation  of  traffic ;  but  is  not  pre- 
pared   to    guarantee   interest  on  the  undertaking. 

Mr.  I.  J.  Whitty. — This  gentleman's  engagement 
as  General  Manager  of  the  Bengal  Coal  Company  will 
terminate  with  the  end  of  the  year.  Having  already 
given  publicity  to  some  facts  and  figures  relative  to  Mr. 
Whitty's  management  of  this  large  concern,  it  will 
suffice  for  us  to  say  that  within  the  period  of  his  office  the 
outturn  of  the  Company's  collieries  has  increased  by  more 
than  30  per  cent.,  while  its  shares  have  risen  by  no  less 
than  50  per  cent,  in  the  Calcutta  market.  These  achieve- 
ments speak  for  themselves,  and  are  only  what  would  be 
expected  by  one  wdio  shewed,  as  far  back  as  1876,  that  the 
East  Indian  Railway  Company's  collieries  at  Giridhi 
were  capable  of  an  out-put  of  1,000  tons  a  day.  But  we 
believe  that  Mr.  Whitty  will  be  better  remembered  in 
India  as  a  Railway  Engineer,  his  work  on  the  Darjeeling 
(Mountain)  Tramway  being  that  which  first  brought  him 
into  Professional  prominence  and  by  which  he  made 
his  mark.  He  has  been  upwards  of  20  years  in  India, 
and  now  intends  going  home,  possibly  never  to  return 
to  the  country  where  he  has  many  friends  and  well- 
wishers  who  would  be  glad  to  welcome  him  back. 

A  Gracious  Act. — The  Chairman  of  the  Bengal  and 
North- Western  Railway  Company  at  the  last  half-yearly 
meeting  of  the  Directors  paid  the  following  tribute  to  the 
late  Mr.  Rhind  : — "  The  other  event  is  a  more  sad  and  se- 
rious one.  Our  Locomotive  Superintendent,  Mr.  Rhind, 
had  been  to  Calcutta  on  the  business  of  the  Company  and 
had  returned  to  his  head-quarters  at  Gorakhpur  just  in  time 
to  hear  of  the  flood  damages  I  have  just  referred  to.  He 
set  off  with  the  Traffic  Superintendent  to  the  spot,  got  out 
of  the  train,  was  walking  to  the  damaged  bridge,  when  he 
suddenly  fell  back  on  the  ballast  and  almost  immediately 
expired.  Mr.  Rhind's  professional  ability,  systematic 
method,  economy  in  working,  and  his  management  of 
the  staff  renders  his  loss  a  very  serious  one  to  the  Com- 
pany. He  had  the  complete  confidence  of  those  serving 
under  him,  and  his  loss  is  to  be  deeply  regretted.  I  may 
mention  that  one  of  the  works  for  which  we  are  indebted 
to  him  is  the  putting  up  of  our  flotilla,  which  he  built  on 
the  bare  banks  of  the  Ganges  in  a  most  satisfactory  and 
economical  manner,  saving  us  what  would  have  been  a 
heavy  expense  in  the  employment  of  an  Engineering  firm 
to  do  the  work." 

The  Bombay  Factories. — The  Bonabay  Millowners, 
at  a  meeting  held  on  the  19th  instant,  decided  that  the 
Secretary,  assisted  by  a  Committee,  be  appointed  to 
prepare  a  memorial,  setting  forth  the  different  conditions 
of  factory  labor  in  England  and  India,  shewing  how 
unnecessary  and  inapplicable  the  English  Factory  Act 
would  be  for  Indian  Mills  ;  pointing  out  how  such  a 
legislative  measure  would  be  a  source  of  hardship  to 
adults  by  reducing  their  earnings,  and  the  manner  in 
which  it  would  be  the  means  of  preventing   thousands  of 


young  persons  a  nd  children  from  earning  their  livelihood ; 
respectfully  calling  to  mind  the  sacrifice  that  India  was 
compelled  to  make  in  the  interests  of  Lancashire  in  re- 
pealing the  import  duties  ;  and,  lastly,  pointing  out  that 
factory  legislation  in  the  direction  agitated  for  by  the 
Lancashire  competitors  is  meant,  and  would  tend,  to 
cripple  an  industry  which  it  is  the  best  interests  of  the 
State  to  foster  and  e  ncourage  by  every  legitimate  means ; 
the  progress  of  cotton  and  kindred  manufactures  in  India 
being  the  only  true  safeguards  against  famine  and  want 
in  the  country,  which  is  otherwise  dependent  on  agricul- 
ture for  the  people's  support. 

Upper  Burma  Local  Allowances  for  Meaibers  of 
THE  P.  W.  D. — -The  Government  of  India  has  sanctioned 
from   1st    October     1888    the    following   Upper     Burma 
allowances : — 
Superintending  Engineers  on  pay   not  exceeding 

Rs.  1,100  ...  ...  ...  ...Rs.  100 

Executive  and  Assistant  Engineers, of  all  grades...  „    100 
Engineer  Apprentices     ...  ...  . . .  „      50 

Examiners,  classes  III.  and  IV.     ] 

Deputy  and  Assistant  Examiners;    ""'  '"'  " 

Apprentice  Examiners  ...  ...  •••  „       50 

Sub-Engineers,  all  grades  ...  ■■■  „       80 

Accountants,  1st  and  2nd  grades      ...  ...  „       80 

Accountants,  3rd  grade  ...  ...  ...  „       60 

Supervisors,  all  grades    ...  ...  ...   ,,       60 

Overseers,  all  grades        ...  ...  •  • .  „       40 

Accountants,  4th  grade  ...  ...  ...  „       40 

Sub-Overseers  and  clerks  not  engaged  locally  and  not  on 
consolidated  rates  of  pay,  30  per  cent,  on  salaries  varying 
from  Rs.  30  and  upwards,  subject  to  a  maximum  allow- 
ance of  Rs.  40  ;  and  50  per  cent,  on  salaries  under  Rs.  30, 
subject  to  a  maximum  allowance  of  Rs.  8.  Somewhat 
similar  allowances  have  also  have  been  sanctioned  for 
Railway  Officers  and  Subordinates  employed  in  Upper 
Burma. 

Irrigation  in  the  Bombay  Presidency.— The 
Irrigation  Report  for  the  Bombay  Presidency,  exclusive 
of  Sind,  -for  the  year  1887-88,  has  just  been  issued. 
The  area  of  land  irrigated  during  the  year  was  46,187 
acres,  an  increase  of  3,559  on  the  previous  year.  The 
working  expenses  came  to  Rs.  2,44,385  and  the  revenue 
realised  Rs.  3,43,445,  giving  rather  more  than  Rs.  7  per 
acre.  If  in  addition  to  this  revenue  the  value  of  the 
water  supplied  to  the  station  and  cantonment  of  Poona 
from  the  Mutha  Canal  and  of  other  water  supplied 
either  gratuitously  or  at  reduced  rates,  be  added,  the' 
earnings  will  amount  to  Rs.  4,18,810.  The  net  revenue 
after  deducting  all  charges,  amounts  to  Rs.  1,05,127.  The 
irrigated  lands  have  produced  chiefly  wheat, 
and  rice,  bajri  and  groundnut, 
down  as  gardens  and  orchards, 
is  the  sugarcane,  the  area  of 
steadily  increasing.  Mr.  J.    E. 

gineer,  is  of  opinion  that  the  reduction  ol"  the  water-rate 
which  was  resorted  to  in  1883-84  with  the  view  to  encourage 
the  irrigation  of  land  has  not  had  the  desired  effect. 
The  extent  of  land  irrigated  depends  upon  the  amount 
of  the  rainfall.  He  recommends  that  the  experiment  of 
low  rates  should  be  abandoned,  and  a  new  scale  provided. 
On  some  of  the  canals  the  water  is  not  utilised,  although 
the  land  is  suitable  and  the  supply  of  water  abundant. 
The  cultivators  are  looking  forward  to  a  revision  of  their 
assessments,  and  they  hope  to  escape  enhancement  by 
neglecting  to  make  profits  by  irrigating  their  land. 


sugarcane 

Over   3,000  acres  are  laid 

The   most   valuable  crop 

which    under  irrigation  is 

Whiting,  the  Chief  En- 
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Aboct  SOO  prisoners  were  despatched  from  the  Lahore  Jail  for 
Multan  to  work  at  the  Chenab  Bridge. 

0>-  return  from  furlough,  Major  C.  H.  Brookes,  r.e.,  is  posted 
to  Fort  William  Divisiou,  Military  Works. 

It  is  practically  settled  that  the  duty  on  silver  plate  will  be  re- 
moveil  within  the  ne.\t  two  or  three  mouths. 

It  is  expect«d  that  the  working  of  forests  in  India  will  yield  a 
net  revenue  of  4lJ  lakhs  of  rupees  for  the  year  1888-89. 

LiKCTESAST  R  F.  Allan,  r.k..  Military  Works,  Fort  William, 
is  trausferrevl  to  Phulta  to  take  change  of  the  defences  there. 

Mb.  Barlow,  Chairman  of  the  Madras  Harbour  Trust,  has 
asked  Government  to  allow  him  to  withdraw  his  resignation. 

Colonel  Cosway-Gordos,  Director-General  of  Railways,  will 
arrive  in  Jhansi  on  the  3rd  January  for  the  purpose  of  inspecting 
the  line. 

CoLOSEL  Le  Mesurier  will  represent  the  Public  Works  Depart- 
ment at  the  Conference  of  the  Railway,  Military  and  Transport 
oflSciaU. 

As  regards  the  transfer  of  Sind  to  the  Punjab,  it  is  said  that 
the  Government  of  India  has  disallowed  the  claim  of  Bombay  for 
the  loss  of  territory. 

Sericulture  is  to  be  commenced  in  the  Chiugleput  District, 
Madras,  where  the  cocoons  in  the  neighbouring  forests  were  found 
to  yield  the  best  silk. 

On  Colonel  Jackson's  arrival  in  Baluchistan,  Captain  A.  C- 
Bruce,  r.e,  is  transferreil  from  Sibi  Division  to  the  Allahabad 
Division,  Military  Works.  ' 

CoLOSEL  Wallace,  the  Director  of  the  North-Western  Railway, 
left  Lahore  for  Calcutta  in  coni)€ction  with  the  proposed  Railway 
Alilitary  Transj)ort  Conference. 

A  DECISION  in  regard  to  the  selection  of  an  automatic  Railway 
brake  for  India,  which  was  to  have  been  declared  on  the  19th  in- 
stant, has  been  postponed  till  the  2nd  proximo. 

A  sc-HEME  for  the  re-organization  of  the  Meteorological  Depart- 
ment has  been  under  consideration,  and  the  new  arrangements  will 
be  brought  into  effrct  from  the  Ist  of  January. 

It  has  at  last  been  definitely  arrangetl  that  the  Indian  Midland 
Bailway  Company  shall  take  over  the  working  of  the  Bhopal 
State  line  from  Bhopal  to  Itarsi  on  the  1st  of  January. 

A  NUMBER  of  Italians  who  were  brouglit  out  for  work  on  the 
Mysore  mines,  have  given  every  satisfaction  to  their  employers, 
and  proved  themselves  quiet  and  industrious  workmen. 

At  the  end  of  this  year  the  editorship  of  the  Indian  Forester 
changes  hands,  Mr.  W.  R.  Fisher,  who  has  conducted  it  since 
July  1882,  handing  it  over  to  Mr.  E.  E.  Fernandez,  Deputy 
Director  of  the  Forest  School. 

In  consideration  of  the  want  of  water  in  the  Rajkot  civil  station, 
it  is  now  propose<l  to  devote  Rs.  87,000  out  of  the  lakh  raised  in 
remembrance  of  Her  Majesty's  Jubilee,  to  a  scheme  of  watei  -works 
to  be  termed  the  Jubilee  Watei-Work. 

Mr.  Mooljer  Liladhur  Shah,  a  successful  candidate  in  the 
last  Bombay  L.  C.  E.  Examination,  is  the  first  member  of  the 
Mudh  Bania  community,  and  also  the  first  inhabitant  of  Pore- 
bander  to  take  his  degree  in  the  University. 

Mr.  T.  H.  De  La  Touche,  of  the  Geological  Survey  of  India, 
who  had  gone  to  Pa<lra  (a  mountainous  district  of  Jammu  beyond 
Kishtwar)  to  make  mineralogical  explorations  in  those  tracts, 
has  returned  to  the  Punjab  by  Murree,  having  concluded  his 
season's  investigations. 

Matmto  is  gradually  losing  its  claims  to  be  considered  a  sani- 
tarium. Of  late  it  has  been  one  of  the  sickliest  stations  in  Burma, 
and  its  drinking  water  is  so  bad  now,  that  28lb.s.  of  extra  wood 
is  daily  provided  to  the  troops  to  boil  their  drinking  water,  this 
having  been  ordered  by  the  medical  authorities. 

Competitions  were  lately  held  at  Madras  at  the  Saidapett 
College  Farm.  Four  different  kinds  of  cheap  ploughs  competed, 
MeMtrs  Massey  and  Co.  taking  the  prize  of  Rs.  200;  while  seven 
sugarcane  mills,  costing  not  more  than  Rs.  100  each,  competed, 
and  Messrs.  Gordon,  Woodroffe  and  Co.  took  the  prize  of 
Bs.  200  for  their  Shanks'  patent  mill. 

Plans  and  estimates  (amounting  to  about  Rs.  2,00,000,)  of  a 
new  drainage  scheme  for  Kombakonum  have  been  approved,  and 
the  Municipal  Council  has  l^en  directed  to  take  measures  for  put- 
ting the  work  in  hand  and  to  submit  pro^Ktsals  for  raising  the 
neceMaT>-  funds.  Government  wish  the  disposal  of  this  matter  to 
be  expedited,  as  the  work  is  evidently  urgently  required. 


fcttci-s  to  tlu  Cbitor. 


The  Editor  desires  it  to  be  dittinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  bi/  co7Tespondents.'\ 


IRRIGATION  IN  THE  PUNJAB. 

Sir,— I  beg  to  send  you  herewith  a  rough  sketch  map  *  of  the 
Punjab  illustrating  the  proposed  extension  of  the  Canal  System 
in  the  Province. 

The  double  broken  line  across  the  Sutlej,  a  little  above 
its  confluence  with  the  Beeas,  with  canals  on  both  banks,  shows 
the  proposed  weir  at  Hurreekee.  It  may  be  there  is  only  enough 
water  for  the  supply  of  one  canal  at  this  point,  which  should 
therefore  be  on  the  right  of  the  river  to  supplement  the  Bari 
Doab  Canal. 

The  double  broken  line  marked  No.  2  shows  a  second  weir  in  the 
Sutlej  at  apoint  near  Mailaieinthe  Mooltan  District,  with  canal  on 
the  left  bank  ;  but  as  this  canal  would  affect  the  Bahawulpore 
State  only,  that  State  would  of  course  bear  the  cost  of  construc- 
tion. 

The  line  marked  No.  3  indicates  the  proposed  excellent  site 
for  a  weir  and  feeder  canal  from  the  Chenab  at  Cheniote. 
This  would  supplement  the  present  Chenab  Canal  under  construc- 
tion, and  tail  into  the  head  of  the  Sidhnai  Canal  at  Serai 
Sidhoo. 

The  line  marked  No.  4  indicates  the  probable  site  for  a 
weir  and  canals  on  both  banks  of  the  Indus  at  Kalabagh.  The 
irrigation  of  this  diy,  arid,  sterile  tract  along  the  left  bank  would 
be  of  enormous  benefit  to  the  cultivators  and  Government  alike. 
And  if  a  canal  could  be  taken  down  the  right  bank,  the  benefits 
to  all  would  be  equally  great,  as  there  is  scarcely  any  rainfall  at 
all  in  this  parched  district. 

No.  5  indicates  the  probable  position  of  a  second  weir  in  the 
Indus  near  Zeia,  or  perhaps  a  better  site  would  be  near  Kulachie, 
which  would  not  supplement  the  canals  taking  out  at  Kalabagh  ; 
but  probably  would  entirely  relieve  the  Cantonment  of  Derah 
Ishinael  Khan  and  Derah  Gliazee  Khan  of  the  destructive  erosive 
action  of  the  river  at  these  points  as  well,  and  thus  save  the 
annual  outlay  on  protective  works  for  the  two  Cantonments 
alluded  to.  Surely  these  would  be  no  trifling  advantages,  and 
would   be  purchased  cheaply  at  a  considerable  expenditure. 

No.  6  indicates  a  probable  site  for  a  third  weir  in  the  Indus 
at  Mithenkote  the  point  of  confluence  of  the  five  historical  rivers 
of  the  Punjab,  with  canals  if  possible  on  both  banks. 

No.  7  indicates  a  probable  site  for  a  weir  and  canal  from  the 
Koorum  river,  taking  out  as  high  up  as  possible,  the  higher  up 
the  better  for  flow  irrigation. 

No.  8  on  the  sketch  indicates  a  possible  fourth  site  for  a  weir 
and  canal,  taking  out  from  the  Indus  about  Sukkur,  thus  utiliz- 
ing almost  the  entire  volume  of  this  mighty  river  instead  of 
permitting  it  to  flow  like  a  stream  of  molten  silver  aimlessly 
and  uselessly  to  the  sea. 

The  foregoing  is  merely  a  very  rough  outline  sketch  of  what 
it  is  firmly  believed  to  be  quite  feasible  in  canal  extension  in  the 
Punjab. 

E.  B. 


"FAIR  PLAY"  AND  "ANTI-HUMBUG". 

Sin, — It  occurs  to  me  that  the  issues  between  yourself  and 
your  rival  may  be  reduced  to  two  heads — 

(1)  the  Subsidy,  and 

(2)  the  C.  E.  Association. 

Referring  to  the  first,  no  one  will  dispute  that  Government  is 
at  liberty  to  subscribe  to  any  paper  it  may  choose  for  the  use  of 
its  servants  ;  but  as  you  allege  that  this  was  not  a  spontaneous 
action  on  the  part  of  Government  and  that  it  was  brought  about 
by  misrepresentations  made  in  Messrs.  Newman  and  Co.'s  appeal 
for  help,  it  behoves  that  firm,  for  its  own  credit,  to  come  forward 
and  disabuse  the  public  mind  by  simply  publishing  the  "appeal" 
in  question.  Let  me  add  that  no  matter  how,  and  in  what  manner 
support  is  accorded,  there  are  implied  obligations  in  the  fourth, 
as  well  as  in  the  next  before,  estate  of  the  realm. 

As  regards  the  second,  your  lival  might  leave  the  parties  most 
concerned,  the  C.  E's.  of  the  P.  W.  D.,  to  decide  which  of  the  two 
organs  is  friendly  disposed  towards  them,  and  when  in  this  respect 
a  body  of  gentlemen  are  taxed  with  being  blind,  unfair  or  one- 
sided, and  these  supposed  failings  are  proclaimed  aloud  to  the 
world  at  large,  the  friendly  motives  that  are  claimed  to  under- 
lie such  action  become  questionable.  But  what  is  worse,  all  this 
noise  and  exposure  are  made  over  the  proceedings  of  an 
Association  which  are  strictly  "  Private  and  Confidential  !  "  You 
correctly  observed  that  Me.<!srs.  Newman  &  Co. 'a  organ  had  no 
justification,  morally  or  otherwise,  to  give  publicity  to  the  private 
correspondence  between  the  Secretary  of  the  Association  and  its 
individual  members,  and  the  only  reason  that  I  can  assign  for 
the  course  adopted  by  your  rival  is— to  elicit  sympathy — and, 
perhaps,  obtain  a  renewal  of  the  subsidy. 

Sfectemcr  Aobmdo. 

•  Annexed. 
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"  PRIVATE  AND  CONFIDENTIAL." 
SiR,_I  do  not  care  to  enter  into  a  lengthy  correspondence 
on  the  merits  of  "  Fair  Play"  or  "  Anti-Humbug's"  contention.  All 
that  I  would  say  is  that  your  contemporary  has  not  the  shadow 
of  an  excuse  to  make  our  Circular  a  matter  of  public  comment. 
He  should  at  least  credit  us  with  knowing  what  we  are  about. 
Had  we  addressed  it  to  him  and  asked  for  an  expression  of  opinion, 
he  would  have  been  justified  in  delivering  an  opinion.  But 
since  we  have  nothing  to  do  with  him  or  his  connection,  it 
is  rather  hard  for  him  to  go  out  of  his  way  to  read  us  a 
lecture  on  what  we  are  to  do  or  not  to  do.  We  have  studiously 
kept  aloof  from  him  for  reasons  best  known  to  the  service,  and  all 
the  "  twaddle  "  in  propitiating  us  goes  for  nothing.  Then  "  Fair 
Play"  also  writes  a  private  letter  to  the  Editor  of  that  journal  that 
he  betrayed  no  confidence  in  sending  him  copy  of  that  Circular. 
This  is  a  ruse  which  the  service  will  understand  without  an  ex- 
planatory note.  All  his  attempts  to  induce  the  service  to  forsake 
you  will  prove  abortive.  The  movement  was  dictated  by  no 
party,  either  one  way  or  the  other,  but  merely  to  safeguard 
our  interests  ;  and  as  your  paper  has  all  along  espoused  our 
cause,  I  do  not  see  any  reason  why  we  should  not  help  you 
in  your  efforts  to  do  us  justice.  Any  one  who  has  observed  the 
policy  of  your  rival  will  not  fail  to  arrive  at  the  conclusion 
that  he  has  persistently  sacrificed  our  interests  to  those  of  the 
E.  E's.,  trying  to  shew  that  the  latter  have  rendered  eminent 
services  to  India  and  are  therefore  entitled  to  the  loaves  and 
fishes  of  the  service,  while  we,  who  have  borne  the  heat  and 
burden  of  the  day,  are  to  be  left  out  in  the  cold.  Even  with 
all  these  attempts  at  propitiating  the  E.  E's.  has  he  succeeded 
in  swelling  his  subscription  list  ?  No  ;  the  object  of  his  coarse 
laudation  has  scouted  him,  and  he  had  no  other  alternative  but  to 
he"  a  subsidy  from  Government  whose  obedient  and  humble 
servant  he  is.  Not  through  the  Bengal  Government,  the  usual 
channel  of  such  communications,  but  by  a  direct  appeal  to  the  Gov- 
ernment of  India.  We  know  what  all  this  means.  That  same 
paper  is  careful  to  announce  to  the  world  that  he  stands  on 
his  dignity  (?)  Well,  will  that  journal  be  good  enough  to  tell  us  if 
it  is  at  all  a  dignified  duty  to  make  public  a  private  and  con- 
fidential Circular  which  was  not  addressed  to  him  ?  If  the 
Civil  Engineers  wished,  they  might  have  sent  him  a  copy 
of  the  Circular,  but  as  they  have  not  done  so,  good  faith 
has  been  broken.  I  have  neither  the  time  nor  the  inclina- 
tion to  go  into  these  matters,  but  all  I  will  say  here  is,  let  your 
rival  organ  inform  the  profession  as  to  the  number  of  his  boJia 
fide  paying  subscribers,  irrespective  of  the  Government  subsidy 
one.s,  and  compare  it  with  your  list.  It  will  shew  at  a  glance 
■which  of  the  two  journals  deserves  success  and  the  support  of  the 
Ensineering   service. 

C.  E. 


THE  FIEST  TEIPLE  EXPANSION  ENGINE  IN  INDIA. 

SxR^ It  may  interest  your   readers   to   learn  that   on    the  6th 

instant  the  first  triple  expansion  engine  in  India  was  started  at  a 
new  cotton  mill  in  Aurungabad.  It  is  an  engine  of  400  indicated 
horse-power  working  with  steam,  supi)lied  at  loOlbs.  pressure,  from 
Babcock  and  Wilcox's  patent  safety  boilers.  The  start  was  effected 
without  either  hot  bearings  or  hitch  of  any  kind  ;  an  unusual  cir- 
cumstance when  the  novelty  of  the  machinery  is  considered. 

The  engine  is  of  the  horizontal  type,  wiih  a  horizontal  conden- 
ser, and  t?ie  cylinders  have  diameters  of  16,18  and  34  inches, 
respectively.  The  revolutions  are  70,  and  the  piston  speed  700 
feet  per  minute.  The  power  is  transmitted  by  means  of  cotton 
ropes  to  the  shafting. 

The  boilers  do  not  contain  a  piece  over  2J  tons  in  weight,  a 
most  important  consideration  where  they  had  to  be  carried  along 
54  miles  of  road  after  leaving  the  Eailway,  and  across  some  50 
bridges,  many  of  which  would  not  support  the  weight  of  a  Lan- 
cashire boiler  without  propping. 

The  Babcock  boiler  lias  a  grate  area  large  enough  to  burn  the 
poorest  of  Indian  coal,  and  is  peculiarly  adapted  for  the  application 
of  forced  combustion,  should  it  become  necessary.  It  is  likely 
to  have  an  important  future  in  India  on  account  of  the 
steadily  increasing  vor;ue  of  high  working  pressures. 

The  engine,  along  with  the  rest  of  the  machinery  of  the 
new  mill,  was  supplied  by  Norrie,  Mitchell  and  Co.,  of  Bombay, 
and  the  mill  was  built  to  the  design  of  Mr.  John  Wallace, 
C.  E.,  of  the  same  town.  The  above  firm  is  under  contract  to 
supply  siniilar  machinery  to  the  Baladina  mill  at  present  in 
course  of  construction  in  Bombay,  the  engines  in  this  case 
being  vertical  instead  of  horizontal 

The  economy  of  space  obtained  by  using  the  vertical  type 
of  engine  will  be  best  shown  by  the  following  figures.  The 
Aurungabad  horizontal  engines,  400  H.-P.,  have  a  floor 
space  of  66  feet  by  22  feet,  while  the  Baladina  500  H.-P. 
vertical  engines  have  a  floor  space  of  22  feet  by  28  feet  only. 
'in  towns  where  land  is  of  high  value  the  compactness  of  the 
vertical  type  will  be  a  very  strong  recommendation. 

The  compound  double  expansion  engine  seems  destined,  before 
many  years  are  past,  to  be  replaced  by  the  triple  expansion,  and 
in  some  cases  by  the  quadruple  expansion  engine,  with  a  pro- 
portionate increase  of  working  pressure.     The   economy   of  the 


latter  types  has  been  so  clearly  proved  in  many  ocean  steamers 
which  call  at  Indian  ports,  that  their  adoption  in  Indian  mills 
will  follow  rapidly  on  the  success  of  the  first  examples. 

The  high  steam  jn-cssure  necessary  with  the  new  type  has 
perhaps  had  its  efiect  in  deterrint;  timid  people  from  ad»])ting 
the  most  modern  means  of  transforming  fuel  into  power.  This 
is  in  a  certain  measure  the  fault  of  their  mechanical  advisers, 
who  are  not  always  as  well  informed  as  they  might  be,  on  the 
eflfects  of  heat  and  pressure  in  boilers. 

Eesearches  and  experiments  of  the  most  exhaustive  kind  made 
by  Mr.  Daniel  Adamson  over  a  period  of  fifteen  years  have  set 
all  doubt  at  rest  on  the  question  of  high  pressures,  both  as 
regards  their  safety  and  their  economy. 

Wrought-ironand  steel  at  very  low  temperatures  become  so  brittle 
as  to  become  quite  useless  for  structural  purposes.  At  very  high 
temperatures,  say  from  2,550°  Fahr.  to  2,910"  Falir.,  they  are 
liquids.  Between  those  extremes  there  is  a  point  of  temperature  at 
which  the  metal  has  the  greatest  cohesive  strength,  and 
this  point  is  now  recognised  to  correspond  with  a  temperature 
of  450°  Fahr.  The  steam  pressure  corresponding  to  this  tempe- 
rature is  390  pounds  per  square  inch,  so  it  is  evident  that  iron 
and  steel  continue  to  increase  in  strength  up  to  a  temperature  far 
beyond  that  of  the  highest  stenm  pressure  at  present  in  use.  The 
following  small  Table  of  Pressures  and  corresponding  Tempera- 
tures will  place  the  matter  clearly  before  your  readers  : — 

Pressure  per  square  inch.  Temp.   Fahr. 

100     ...  ...  ..  ...       .338° 

150     ...  ...  ...  ...       366= 

200     ...  ...  ..  ...       388° 

250     ...  ...  ...  ...       406° 

300     ...  ...  ...  ...       422° 

390     ...  ...  ...  ...       450° 

It  is  thus  evident  that  a  boiler  constructed  according  to  existing 
rules  for  a  working  pressure  of  1501bs.  per  square  inch  is  less 
likely  to  give  way  from  weakness  of  material,  than  another  boiler 
built  for  and  working  at  701b.s. 

On  the  economy  of  fuel  and  water  with  the  higher  pressures  and 
increased  expansion  of  steam,  it  is  unnecessary  to  dilate.  The  fact 
is  universally  admitted. 

Bombay  ;   December  14,  1888.  J.  W. 


DEPAETMENTAL  EE-OEGANIZATION. 

IL 

Sib, — As  the  necessary  strength  of  a  Public  Works  Department 
in  India  must  be  continually  varying  with  the  policy  of 
Government  and  the  fluctuating  expenditure  on  Public 
Works,  it  must  ever  prove  a  practical  impossiliility  to  regulate 
it  with  perfect  accuracy ;  but  much  good  might  be  done  in 
this  direction  if  it  were  a  rule  to  make  an  annual  forecast 
of  requirements  10  years,  or  5  years  at  least,  ahead,  and  to 
recruit  accordingly.  Experience  has  shewn  that  it  is  detriment- 
al to  the  direct  interests  of  the  State  to  make  sudden  large 
additions  to,  or  reductions  in,  the  Department ;  the  one  sooner 
or  later  causes  stagnation  in  promotion,  and  deranges  its 
regularity,  inducing  discontent  and  a  weakened  morale,  while 
the  other  entails  extra  expenditure  in  gratuities  and  pensions. 
When  expansion  or  contraction  are  unavoidable,  they  should 
be  extended  over  as  long  a  period  as  possible. 

2.  It  is,  however,  a  question  whether  it  would  not  be  better 
to  keep  the  strength  of  the  Department  at  a  permanently  low 
average,  engaging  temporary  men  to  fill  the  less  important 
posts,  and  thus  to  set  free  their  permanent  occujiants,  when 
a  temporary  increase  in  expenditure  necessitates  the  employ- 
ment of  more  Engineers.  The  temporary  men  would  be 
discharged  when  the  pressure  of  work  diminished. 

3.  As  regards  the  proportions  to  be  observed  between  the 
numbers  in  the  Imperial  and  Provincial  Services,  it  should  of 
course  be  the  aim  of  Government  to  keep  down  the  strength 
of  its  more  expensive  service  to  the  lowest  limit  consistent 
with  efficient  .supervision  and  control.  This  will  be  greatly 
facilitated  by  putting  control  into  the  hands  of  the  Imperial 
Engineers  imtch  earlier  in  life,  and  investing  them  with 
greater  responsibility,  and  greater  freedom  than  is  accorded  to 
the  Department  at  present.  As  "  Veritas  "  has  already  forcibly 
drawn  attention  to  the  desirability  of  a  great  reversal  of  policy 
in  this  direction,  I  will  not  enlarge  on  it  here.  It  should, 
however,  be  supplemented  by  an  assurance  of  greater  certainty 
that  efficient  men  shall  realize  their  hopes  of  rising  to  the 
higher  posts. 

4.  At  the  age  of  28,  a  gentleman,  being  an  educated  and 
highly  trained  Engineer,  should  be  fit  to  control  a  large  division, 
at  38  he  should  be  fit  to  superintend  a  circle,  and  at  45  to 
administer  a  province.  To  keep  highly  educated  gentlemen 
doing  junior  and  less  responsible  work  for  years  and  years 
after  these  ages,  as  is  at  present  the  case,  is  neither  true 
economy  nor  fair  to  the  men  themselves. 

5.  A  Service  of  Imperial  Engineers,  entrusted  with  greater  free- 
dom and  increased  responsibility,  accorded  a  wider  field  for 
earning  distinction,  and  imbued  with  a  reasonable  hope  that  in- 
dividual merit  would  obtain  sure  recognition  by  promotion  to  posi- 
tions of  still  higher  responsibility  and   trust,  would  be  capable  of 
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-  '■  :  ;\  larger  area  of  work  than  the  Government  scheme 
■. OS.  The  actual  execution  of  tlie  work  being,  under  tlieir 
cvi^ . :v.>  >.  .-iipervision.carrietl  out  mainly  by  the  Provincial  Service, 
the  relative  pro}X)rtion  of  Imperial  to  Pi-ovincial  Engineers  might 
be  safely  r<.Hluce«l.  With  a  total  strength  of  800,  half  at  least 
might  be  l>ovincial,  and  half  Imperial,  includinc  the  80  Chief 
Mid  Superintending  Engineers'  posts,  all  of  which  should  most 
certainly  be  reserved  for  the  Imperial  Service. 

6  The  salaries  of  the  Provincial  Service  should  be  fixed  with 
A  view  to  its  eventually  being  largely  recruited  from  the  better 
classes  of  natives  ;  it  is  believed  that  the  scheme  now  suggested 
is  such  as  would  meet  their  requirements.  It  should  also  prove 
sufficient  for  the  class  of  Anglo-Indians  and  Eurasians  who,  with 
AD  Indian  education  and  training,  would  seek  admission  to  the 
sen-ice  ;  these  it  must  be  remembered  would  not,  as  a  rule,  be 
members  of  the  upper  classes,  most  of  the  latter  being  sent  to 
England  in  early  childhood  to  be  educated. 

7  Assumina'theu  that  the  Imperial  Service  is  to  consist  even- 
tually of  SO  Chief  and  Superintending  Engineers,  and  320  others, 
the  wuH I m»»i  service  spent  in  the  superior  posts  would  be  one 
fifth  of  the  whole  period  of  a  33  years'  career,  or  say  from  the 
age  of  46  to  the  age  of  55.  But  taking  into  account  casualties 
and  the  imi^etus  given  to  retirement  by  better  promotion  and 
pension  rules,  it  is  probable  that  the  average  age  at  which  all 
might  hope  to  reach  the  rank  of  Superintending  Engineer  would 
be  nearer  45,  while  a  really  efficient  officer  might  fairly  hope  to 
climb  up  the  ladder  at  the  rate  of  progression  given  in  the  follow- 
ing scheme  : — 
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8.  The  following  rough  calculation  is  intended  to  shew  the 
relative  cost  to  Government  of  the  proposed  scheme  as  compared 
with  the  present  state  of  things.  It  is  meant  to  give  a  fair 
average  case  under  each  system,  but  it  is  unfortunately  purely 
theoretical,  as  I  have   no  statistics  from   which   to  ascertain   the 

f  resent  rate  of  advancement  of  an  officer  with  an  average  career. 
have,  however,  endeavoured  to  be  on  the  safe  side  by  taking  a 


low  average  in  illustration  of  the  present   state  of  things,   and  a 
high  average  for  the  proposed  scheme. 


A»  AT  Presbnt. 

As  Proposed. 

Months. 

@ 

Amount. 

Months.      @ 

Amount. 

Months      @ 

Amount. 

Rs. 

Ri. 

Imperial. 

Provincial. 
(Omitting  Ap- 
prentices under 
22.) 

Rs. 

Ks. 

Rs. 

Rs. 

2x12 

350 

8,400 

3x13 

350 

12,600 

Sxl2 

200 

7,200 

2X12 

400 

9,000 

5x12 

500 

30,000 

5X12 

260 

15,000 

3x13 

500 

18,000 

6X12 

750 

64,000 

5X18 

350 

21,000 

3x12 

600 

21,600 

7x12 

1,000 

84,000 

6X12 

460 

32,400 

4X12 

700 

33,fi00 

4X12 

1,260 

60,000 

6X12 

600 

43,200 

5X12 

800 

48,000 

3X12 

1,600 

54,000 

5X12 

760 

45,000 

7X12 

960 

79,800 

2X12 

1,900 

46,600 

3x12 

900 

32,400 

3x12 

1,100 

3<1,600 

2X13 

2,200 

62,800 

2X12 

1,360 

32,400 

1X12 

2,600 

30,000 

2X13 

1,600 
1,800 
2,000 
2,600 

38,400 

S3  years'  total  . . 

3,29,400 

33  years'  total . . 

4,28,000 

33  years'  total . . 

1,96,200 

9.  Assuming  that  for  every  two  men  employed  under  the 
present  system,  there  would  be,  under  the  proposed  system, 
1  Imperial  and  1  Provincial,  we  have  the  following  comparison  : — 

At  preterit,  2  men  @  3,29,400,  ear»  in  33  years  ...       6,58,800- 

As  proposed    1  Imperial  earning  4,23,000 1  ,^^^,j^  ^  g  jg  g^^ 

and  1  Provincial  earning  1,96,200  J  '     ' 

giving  a  saving,  in  every  33  years,  on  every  2  men,  of...  39,600 

and  on  800  men   (400   Imperial  and  400  Provincial)  in 

33yearsof  ...  ...  ...  ...1,58,40,000 

equivalent  tfi  an  annual  saving,  on  salaries  alone,  of  ...  4,80,000 
or  nearly  5  lakhs  of  rupees,  besides  the  considerable  saving  in 
pensions  which  would  also  ensue,  but  which  I  cannot  attempt 
to  work  out. 

10.  I  venture,  to  hope  that  this  scheme  may  be  criticised, 
or  a  better  one  suggested,  in  your  paper  ;  and  that  suggestions 
may  be  offered  as  to  the  best  way  of  carrying  out  the  changes 
necessarily  leading  up  to  the  form  which  the  Department  is 
finally  to  assume,  and  which  have  not  been  touched  upon  in 
my  two  letters. 

Pounds. 

P.S.  Assuming  that  in  an  Imperial  Service,  of  which  80  are 
Superintending  and  Chief  Engineers,  and  the  remaining  320 
Controlling  Engineers  in  four  grades,  all  officers  enter  at  the  age 
of  22  and  serve  for  33  years  to  the  age  of  55,  it  is  evident  that, 
neglecting  casualties,  a  Controlling  Engineer  would  be  promoted  to 
Superintending  Engineer  at  the  age  of  48-3  years,  i.e.,  on  complet- 
ing f  Hths.  (=:Jths)  of  his  whole  service.  Casualties,  from  death 
and  premature  retirement,  however,  would,  it  has  been  assumed 
(vide  para.  7  ante),  reduce  the  age  from  48-3  to  45.  Thus  there 
would  be  320  Conti  oiling  Engineers  of  ages  varying  between  22 
and  45.  Supposing  that  they  were  being  promoted  as  follows  : — 
From  4th        to        3rd        grade,  at  the    age    of  25 

„  3rd  „         2nd  „         „     „         „      „   30 

„  2nd         „  1st  „         „     „         ;,      „    37 

„     1st  grade  to  Superintending  Engineer  at  the  ,,      ,,   45 

(a  rate  of  promotion  which  tallies  very  nearly  with  the  scale  laid 
down  in  my  scheme)  they  would  each  have  served  as  Controlling 
Engineer  for  23  years,  viz.,  3,  5,  7,  and  8  years  in  the  4th,  3rd,  2nd, 
and  1st  grades,  respectively. 

If,  therefore,  the  320  Controlling  Engineers  were  distributed 
among  these  grades  in  the  proportions  of  ,'jrds.,  /srds ,  /ji-ds., 
and  /^rds  ,  respectively, the  service  would  be  in  a  normally  healthy 
condition,  and  a  constant  and  regular  flow  of  promotion  would  be 
obtained.  Taking  these  fractions  of  320,  we  obtain  as  nearly  as 
possible  the  following  actual  numbers  in  each  grade  to  ensure 
steady  promotion  at  the  rate  proposed  : — 

4th  grade      3rd  grade     2nd  grade     1st   grade      total 


40 


100 


110 


320 


This  ratio  gives  a  distribution  of  210  men  in  the  two  upper 
grades  to  UO  in  the  two  lower,  being  nearly  as  2  to  1. 

The  proportion  between  Executives  and  As.sistants,  in  paras.  7 
and  9  of   the   Government  scheme,  is  |J  and  f|f,  or  nearly  f  ;  but 
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I  am  convinced  that  this  ratio  will  not  produce  a  satisfactory  rate 
of  promotion,  and  that  my  scheme,  while  effecting  an  annual 
saving  of  nearly  5  lakhs,  is  a  fairer  and  more  rational  one. 


"DIRECTORY   OF  INDIAN   RAILWAY  OFFICIALS." 

Sir, — Allow  me  to  point  out  the  gross  errors  in  one  system 
alone  in  the  List  furnished  by  the  opposition  journal. 

I  refer  to  the  "  B.  B.  and  C.  L  R.  including  R.  M.  S.  R  " 

In  the  B.  B.  and  C.  I.  R  the  Storekeeper's  and  Traffic  Managei-'s 
names  are  incorrectly  given,  while  the  Auditor's  is  misspelt.  In 
the  R.  M.  S.  R.  the  Resident  Engineer's  and  Auditor's  names 
are  incorrectly  given,  while  the  Locomotive  Superintendent's  is 
mis-spelt. 

Such  gross  ignorance  of  current  affairs  is  inexcusable  ;  but  when 
I  add  that  such  a  simple  matter  as  the  working  of  the  Cawnpore- 
Achnera  Provincial  line  by  the  "  B.  B.  and  C.  I.  R.,  &c.,  "  System 
is  mis-represented  by  your  would-be  Professional  contemporary,  I 
might  well  say — 

0  tempora  !  0  mores  ! 


ROOM  FOR  IMPROVEMENT. 

Sir, — My  recent  experience  has  given  me  a  perfect  dread  of 
travelling  long  distances  by  Railway.  The  way  packages  are 
thrown  about  in  the  goods  sheds  by  "  porters  "  is  enough  to  cause 
one  a  thousand  rupees  loss  in  a  week.  Even  my  steel  trunks  by 
Jones  and  Newton  and  Shakespear  have  got  dinged.  Cannot 
some  enterprising  Engineering  firm  combine  the  qualities 
of  the  strongest  light  wooden  boxes,  and  steel  trunks  ?  Say  teak 
to  prevent  dinging,  and  thick  tin  inside  and  outside  to  keep  off 
rats  and  white  ants. 

Old  Sub. 


A  HARDSHIP. 


Sir — Permit  me  through  the  aid  of  your  popular  Journal  to 
point  out  some  of  the  grievances  under  which  the  subordinates 
of  Madras  suffer.  Education  through  the  aid  of  Miasioners  has 
become  so  cheap  that  poor  native  lads  are  boarded  and  educated 
for  a  mere  trifle.  Some  of  these  lads  join  the  Engineering  College, 
and  after  the  usual  course  pass  out  as  Engineers  ;  but  are  not 
appointed  as  such  but  as  Supervisors  and  Sub-Engineers,  thus 
barring  the  door  to  old  and  deserving  subordinates  who  have 
spent  the  best  part  of  their  lives  in  the  Department,  and  who  on 
joining  expected  that  in  course  of  time  they  would  rise  in  the 
subordinate  grade,  find  at  the  tail  end  of  their  service  they  are 
still  at  the  bottom  of  the  ladder.  This  will  be  seen  by  a  glance 
of  the  last  classified  list,  where  it  will  be  found  men  who  joined 
the  Department  20  years  ago  are  Overseers  and  Supervisors  still. 

The  putting  of  young  men  over  the  heads  of  old  subordinates 
affects  the  prospects  of  Military  men  more  so  than  Civil  subordi- 
nates. In  this  way  that  Military  subordinates  get  the  pension 
of  their  Military  rank  :  and  that  by  Code  rule  a  Wat  rant  Officer 
cannot  attain  to  the  Commissioned  grade  unless  he  first  attains  the 
rank  of  Sub-Engineer,  which  it  is  almost  impossible  if 
young  graduates  fill  the  vacancies  that  occur  in  higher  grades. 
Now  this  is  a  real  hardship  and  a  breach  of  good  faith  on  the 
part  of  Government  towards  those  who  joined  the  Department 
before  1870,  before  B.  C.  E's.  were  appointed  to  the  subordinate 
grade.  The  Military  men  wh«  joined  prior  to  the  above  year 
joined  on  the  understanding  that  as  vacancies  occurred  they  would 
in  their  turn  be  promoted  to  tlie  Conmiissioned  grade,  find 
after  they  had  served  ten  years  a  jjroviso  entered  in  the  Code  that 
they  must  first,  attain  the  rank  of  Sub-Engineer.  As  this  is 
almost  impossible  for  reason  above  stated,  most  of  the  Military 
men  have  to  retire  as  Sergeants  and  some  as  Sub-Conductors. 

The  following  are  the  names  of  Military  men  who  have  retired  : 
Sub-Conductor  Smith  jj^;^^^  ^j^^  Department  1869. 

Sub-Conductor  Pearson       J  ' 

Sergeant-Major  Willis         "1  Joined    1868.     Sub-Conductors,     but 
„  „      Pain  Hiot   having   service   enough    in   that 

J  rank   retired  as  Sei-geants-Majors. 

The  above-mentioned  were  all  comparatively  young  men,  with 
21  years'  Military  service,  but  finding  their  prospects  affected  by 
the  code  rule  retired. 

Suppose  a  similar  rule  made  with  reference  to  the  R.  E. 
officers,  that  unless  they  attained  the  Superintendent  Engineer 
grade  they  would  not  obtain  the  rank  of  Colonel.  What  a  yell 
there  would  be,  and  yet  it  was  one  of  those  very  R.  E.  officers  who 
as  Chief  introduced  the  proviso  in  the  Code  '  This  question  lam 
afraid  will  have  to  be  laid  before  the  Commander-in-Chief  before 
anything  like  justice  is  likely  to  be  obtained. 


EARTHQUAKE  EFFECTS. 

Sir, — It  ma}'  interest  some  of  your  readers  to  know  that  besides 
destruction  of  houses,  cracks,  the  rude  tests  to  which  tall  masonry 
aud  other  structures  are  subjected  to  know  how  far  they  are 
elastic,  and  other  unmistakeable  sicns  of  an  earthquake,  there  was 
another  one  that  I  noticed  here,  and  that  was  the  bubbling  up  of 
sand. 

Along  the  shelving  bank  of  the  Nullah  that  flows  past  Nattore 
miniature  craters  of  sand  were  noticeable  scattered  over  a  distance 
of  about  100ft.  and  numbering  more  than  a  dozen,  all  within  a 
breadth  of  15ft.  or  so'and  lying  in  the  north-easterly  direction. 
These  craters  or  bubbles  were  from  2'  6''  to  2"  in  diameter,  the  bigger 
oiies  being  clo.ser  to  water,  the  sand  thrown  up  being  of  the  con- 
sistency of  treacle,  and  a  distinct  appearance  of  sand  ejected 
from  one  central  passage  was  retained  ;  those  formed  a  little  fur- 
ther from  water,  (hence  in  comparatively  dry  soil)  were  smaller, 
the  mouths  were  well  formed  extending  to  about  six  inches  below 
the  surface,  and  a  quarter  of  an  inch  in  diameter. 

It  is  not  so  much  interesting  to  find  them  of  different  sizes,  be- 
cause the  same  force  may  cause  a  larger  quantity  of  sand  to  bubble 
out  in  a  soft  sandy  soil  than  in  a  hard  one,  but  it  was  more  in- 
teresting to  note  the  direction  on  which  they  lay,  and  the  fact 
that  they  were  due  to  an  earthquake  shock. 

I  may  also  remark  that  the  coolies  who  were  working  near  the 
spot,  and  who  were  the  first  to  notice  them,  said  that  a  smell  of 
sulphur  was  given  out,  but  how  far  that  is  correct  I  cannot  say,  as 
I  was  too  late  on  the  spot. 


A.  E. 


Nattore  ;  25«A  December  1888. 


Jitevarg  Sottas. 


An  Old  Subordinate. 


Madras,  17<A  December  1888. 


Report  on  the  Progress  and  Condition  of  the  Government 
Botanical  Gardens  at  Saharanpur  and  Mussoorie,  for 
the  year  ending  31st  March,  1888. 

Last  year  the  Botanical  Gardens  at  Saharanpore  went  in  largely 
for  experiments  in  which  Mexican  wheat,  fodder  plants,  textile 
plants,  medicinal  plants,  experiments  with  gypsum,  and  other 
sicentific  endeavours  were  conditionally  made  amalgamate.  With 
reference  to  textile  plants,  the  authority  concerned  writes  now  that 
"  the  outturn  was  less  than  in  some  former  years  owing  to  the  heavy 
rains  in   July "    etcetera,  etcetera.     Why   could   not   the   Editor 

of  the  Report   have  set  down   explicitly   that  Indian— germane 

seeds  are  better  suited  to  Indian  soil  and  climate  than  any  possi- 
ble changes  of  the  North  American  moon  can  possibly  be  ?  Why 
not  try  to  regenerate,  to  give  new  life  to  the  old-world  engrafted 
garden  religions  that  are  still  a  heritable  tradition  amongst 
Hindoos,  instead  of  reducing  it  to  a  mere  give  and  take  ac- 
count. 

What  are  called  medicinal  plants  have  not  fared  well,  e.  g.,  the 
testimony  of  Mr.  Stansfield,  Manager  of  the  Arcadea  Tea  Estats 
Dehra  Dun.  He  says  "I  regret  to  say  that  the  coca  plant  you 
were  kind  enough  to  send  me  has  not  stood  the  winter  well.  I 
had  it  planted  outside  and  carefully  looked  after,  and  shaded  over- 
head with  a  horizontal  tattee  on  a  frame-work  and  occasionally 
watered  by  hand.  The  frost  has  been  unusully  severe  this  winter 
and  the  coca  plant  felt  it  .severely.  All  the  small  branches  are 
frost-bitten  and  the  main  stem  only  sh(iws  signs  of  life  near  the 
root.  I  fear  the  plant  won't-  thrive  in  the  Dun.  I  will  watch  it 
and  let  you  know  if  it  recovers  I  have  my  doubts,  as  the  twigs  are 
dry  and  snap  if  bent."  Coca  in  India  is  a  snare  and  delusion. 
The  sooner  well  intentioned  men  can  be  diverted  from  it,  and 
men  like  Mr.  A.  0.  Hume  diverted  into  it,  the  better  it  will  be 
for  the  country  at  large. 

We  are  treated  with  the  selfsame  old  manure  story  of  ten 
years  ago  :  gypsum  is  held  to  be  still  king  of  manures.  We  are 
glad  to  hear  that  the  paper  mulberry  (Brossonetia  papyifera) 
has  developed  a  healthy  ambition  and  vigorous  attainment.  But 
we  quite  fail  to  see  for  what  good  cause  and  reason  this  Blue 
Book,  we  have  been  considering,  should  have  been  allowed  t» 
1  deliver  itself  in  print  at  public  expense. 
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General    ;jvticlc5. 


THE  INDUS  BRIDGE  AT  SUKKUR. 
We  present  our  readers  this  week  with  two  views 
of  the  Sukkur  Bridge,  one  a  general  view  of  the  bridge 
taken  in  September,  and  one  shewing  the  operation  of 
hoisting  the  pieces  of  the  Inclined  Tie,  witnessed  by  the 
Delegates  from  the  Railway  Conference  on  their  way 
through  Sukkur  to  the  Bnike  Trials,  as  described  in  our 
issue  of  27th  October. 

In  the  general  view,  the  barge  is  shewn  at  the  end  of 
the  cantilever  receiving  on  boanl  a  piece  for  hoisting, 
which  has  been  rivetted  upon  the  floor  and  is  being 
rolled  out.  The  platform  in  the  trestle  on  the  barge  is 
adjustable  to  any  height,  so  as  to  suit  the  rise  and  fall 
of  the  river.  After  the  piece  has  been  received  on 
board,  the  barge  is  washed  out  clear  of  the  line  of  the 
Tie,  and  the  piece  lifted  into  position  by  the  erecting 
gear.  This  consists  of  a  steel  wire  rope  of  36  tons  break- 
mg  strain,  fastened  to  one  cantilever  and  passing  over 
a  large  pulley  in  the  gallows  on  the  opposite  one,  to  a 
special  winch  with  a  large  drum  driven  by  worm  gear. 

There  .ire  a  pair  of  these  ropes  to  each  side  of  the 
bridge,  and  both  being  furnished  with  a  travelling  pulley, 
a  third  rope  attached  to  the  piece  draws  it  to  its  place, 
while  winding  the  main  ropes  raises  either  end  to  any 
height  required. 

The  winches  are  driven  from  a  countershaft  just  under 
them  by  two  belts,  one  straight  and  one  crossed,  working 
on  loose  pulleys,  with  a  fast  pulley  between  them,  and  the 
countershafts  are  driven  by  a  rutuiing  rope  375  feet  long 
from    an   engine   placed  away  behind  at  the  foot  of  the 

back  guy. 

When  a  lift  is  to  take  place,  the  engine  is  set  going, 
and  any  winch  is  independently  started,  stopped  or  revers- 
ed by'  the  man  in  charge,  at  a  signal  from  the  barge. 
Only  at  the  final  operation  of  adjusting  the  piece  to  the 
exact  fit  of  the  rivet  holes,  handles  are  put  on,  and  the 
finishing  touch  of  perhaps  a  quarter  of  an  inch  given 
by  hand. 

BICYCLE  RUNNING. 

By  a.  Ewbank. 

X. 

We  left  the  bicycle  in  what  we  called  a  bad  way  with 
one  part  of  it  trying  to  pull  the  other  on  its  back  so  to 
say.  If  we  .seem  to  wander  from  the  subject,  our  wan- 
derings are  only  apparent.  Let  a  bicycle  stand  upright 
in  the  meridian  with  a  rider  sitting  straight  and  looking 
north.  Let  the  bicycle  and  rider  be  moved  as  one  rigid 
body  about  the  line  joining  the  lowest  points  of  the 
wheels.  Let  the  complex  body  composed  of  bicycle  and 
rider  be  thus  made  to  incline  to  the  meridian  at  an 
angle  90' — d.  Thus  Q  is  the  same  angle  as  we  had  origi- 
nally. Let  the  bicycle  slope  to  the  left  as  seen  by  a 
spectator  standing  behind  it,  or  south  of  it.  Let  the 
bicycle  wheels  have  no  rotation.  The  bicycle  may  then  be 
replaced  by  a  rectangular  lamina  <'f  wood,  iron,  or  other 
material,  imd  the  rider,  in  respect  only  of  his  mass,  may 
be  replaced  by  a  mass  of  some  substance.  If  the  ground 
is  smooth  the  bicycle  will  slip.  We  suppose  the  ground 
to  be  rough,  and  so  rough  that  in  the  movements 
we  arc  about  to  consider  there  will  be  no  slipping. 
If  the  bicycle  falls  or  moves  at  all,  each  point  of  bicycle 
or  rider  moves  in  a  vertical  plane,  normal  to  the  meridian. 
This  plane  as  previou.sly  stated  is  called  a  prime  vertical. 
As  the  movements  are  entirely  of  this  east  and  west 
character — as  far  as  their  horizontal  components  are 
concerned — we  may  replace  the  bii^ycle  by  a  bar  of  iron, 
and  the  rider  by  another  bar  of  some  material,  and  may 
consider  the  motions  of  these  bars  in  one  plane  only, 
viz.,  the  prime  vertical.  The  mass  that  represents  the 
man  is  to  be  compared,  not  to  a  rigid  bar,  but  to  a  bar 
uhifli    in:iv  flfx  or  bend  at,  times.     Muroover,  the  contact 


between  the  two  bars  is  not  at  one  section  only.  For 
in  the  real  bicj'cle  the  man  has  one  leg  on  each  side  and 
he  can  with  either  leg  exert  pressure  on  the  machine. 
We  arc  at  present  omitting  the  really  more  important 
action  of  the  hands. 

Fig.  10. 


In  Jig.  10  A  B  represents  the  bicycle  and  C  B  repre- 
sents a  part  of  the  rider.  The  rider  is  supposed  at  the 
moment  to  endeavour  to  save  himself  from  falling. 
He  accordingly  exerts  some  pressure  on  the  bicycle  with 
one  or  with  both  legs.  We  shall,  as  stated  in  the  first 
instance,  suppose  him  not  to  use  his  arms.  If  he  only 
presses  with  one  leg,  then  he  only  receives  a  re-action 
from  the  bicycle,  a  single  force.  This  force  is  to  carry 
him,  or  his  C  G,  eastwards  or  to  the  right  hand  as  seen 
by  the  spectator,  already  mentioned.  The  re-acting  force 
must  in  direction  be  such  a  force  as  P  in  the  figure,  and 
not  such  a  force  as  Q. 

Now  P  does  do  what  is  required  in  respect  of  its  action 
on  H,  which  is  the  C  G  of  the  man.  But  while  carrying 
the  man  towards  the  east  it  gives  him  a  counter-clockwise 
rotation  about  H,  because  the  point  D  somewhere  in  the 
man's  leg  is  under  H,  the  man's  centre  of  gravity.  But 
this  rotation  is  not  what  the  man  docs  in  fact  wish  and 
need  to  give  himself     His  rotation  must  be  clockwise. 

Thus  no  .single  force  rei:iresents  the  re-aotiou  of  the 
bicycle  on  the  man,  or  the  action  therefore  of  the  man  on 
the  bicycle  in  this  case  when  the  man  grips  only  with 
his  legs.  We  need,  therefore,  another  force  Q,  and  this 
force  due  to  the  action  of  the  other  leg  must  not  be  in 
the  same  direction  as  P.  For  a  second  force  like  P  would 
give  as  resultant  a  single  force  also  like  P.  Thus  Q 
must  act  as  in  the  figure.  The  motion  of  translation  of 
the  man  is  then  due  to  P — Q. 

The  motion  of  rotation  about  H  measured  clockwise 
is  dependent  on 

Q.  H  E-P.  H  D. 

Let  this  moment  be  called  L  and  let  P — Q  be  called 
R.     Then, 

Q.  HE— P.  HD  =  L 
Q  —  P  =     -R 

If  we  consider  the  points  D,  E  to  be  given  and  also  L, 
R  to  be  known,  we  have  two  equations  for  the  unknown 
forces  P  and  Q.     Thus, 

(H  E— H  D)  Q  =  L+R.  H  D 
(HE— HD)P  =  L-fR.  HE 

Thus  we  get  positive  values  for  P  and  Q  so  that 
they  act  as  drawn  in  the  figure.  We  may,  therefore,  con- 
ceive the  possibility  of  the  man  by  quick  muscular 
actions  of  his  two  legs  moving  more  to  the  right  hand, 
and  at  the  same  time  obtaining  a  more  upright  position. 
He  presses  with    his   right   leg   at   some  point   D.     He 
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presses  with  his  left  leg  with  less  force,  but  at  a  point 
lower  down. 

The  only  other  force  in  the  man  is  his  weight  which 
acts  through  H  and  has  no  rotatory  efficacy.  The  flexi- 
bility of  the  bar  may  for  a  man  who  only  uses  his  legs  be 
Eiupposed  only  to  be  needed  at  the  place  B,  as  the  man's 
legs  may  kee})  close  to  the  bicycle.  Now  let  us  consider 
the  bicycle  as  distinct  from  the  man.  On  the  bicycle 
the  force  P  is  reversed  in  direction  and  similarly  for  Q. 
Thus  we  have  a  large  force  P  acting  downwards  and 
leftwards  with  a  smaller  force  Q  acting  upwards  and 
rightwards  and  nearer  to  the  point  A.  Therefore,  the 
gradual  or  impulsive  rotation  of  the  bicycle  must  be 
counter-clockwise,  or  such  as  removes  it  still  further  from 
the  upright  position.  This  rotation  is  assisted  by  the 
weight  of  the  bicycle  acting  through  K,  its  centre  of 
gravity,  as  the  weight  has  a  moment  about  A. 

If  we  consider  P  and  Q  as  impulsive  forces,  they  pro- 
duce in  a  short  time  an  angular  velocity  w  in  the  bar  or 
bicycle.  If  k  be  the  corresponding  radius  of  gyration 
and  M  the  mass  of  the  bicycle. 

M;t*ft)  =  P.  KD— Q.  KE 
where  we  take  moments  about  a  horizontal  axis,  due  north 
through   K,  the  centre   of  gravity.     Also  if  the  velocity 
caused  to  K  by  P  and  Q  be  tt 

M  w=P— Q 

In  the  last  two  equations  we  are  leaving  out  of  account 
the  weight  of  the  bicycle  as  a  force.  The  point  A  will 
travel  towards  N  in  virtue  of  the  translation  velocity  it. 
It  will  travel  towards  V  in  virtue  of  the  angular  velocity 
w.  The  real  motion  of  A  as  depending  only  on  P  and 
Q  will  thus  be,  if  measured  towards  V 

to.  K  A — u  , 

If  this  be  positive,  then  the  movement  of  A  as  due 
entirely  to  P  and  Q  is  towards  V.  Such  a  movement  is 
equivalent  to  one  vertically  upward  and  one  horizontally 
east  or  to  the  right.  If  the  point  A  does  not  leave  the 
ground,  there  will  be  a  resisting  friction  acting  towards  J 
in  addition  to  anj'  other  force  that  for  other  reasons  may 
act  along  A  J. 

If,  however,  w.  A  K — u  be  negative,  the  tendency  of 
A  as  due  only  to  P  and  Q  is  to  move  towards  N.  In 
this  case  a  re-acting  force  acts  upwards  and  to  the  right. 
This  is  an  external  force  acting  on  the  complex  mass, 
bicycle  j^lv^s  rider.  The  C  G  of  the  whole  mass  is  carried 
to  the  right  and  is  also  lifted,  and  these  are  just  the 
results  after  which  the  rider  is  striving.  If  P  and  Q  are 
impulsive  or  great  forces,  we  are  entitled  to  ignore  the 
weight  of  the  bicjxle  because  this  is  a  slow  acting  force. 
Hitherto  we  have  supposed  the  bicyclist  only  to  use  his 
legs.  Let  us  now  suppose  him  to  use  also  his  hands. 
Let  the  action  of  one  hand  and  of  one  leg  be  the  force 
P  which  is  .still  under  H.  Similarly,  let  Q  be  as  in  the 
figure.  We  thus  a.ssume  that  the  action  of  a  leg  is  so 
powerful  compared  with  that  of  the  corresponding  arm 
that  the  resultant  of  these  forces  is  under  the  man's 
centre  of  gravity.  Then  this  case  is  algebraically  and 
dynamically  the  same  as  before.  This  also  includes  the 
case  of  one  hand  being  used  feebly  and  the  other  not 
at  all. 

Thirdly,  let  the  man  use  his  hands  more  powerfully 
than  his  legs  or  feet.  The  handle  grip  is  in  fact  better 
adapted  for  such  a  lateral  action  as  we  are  contemplating, 
than  is  the  grip  of  a  foot  on  a  treadle. 

Then  the  resultant  of  the  hand  and  foot  action — the 
foot  action  as  a  special  case  being  zero — may  lie  above  H. 

A  force  P  acting  above  H  is  sufficient  to  carry  H  to  the 
right  and  also  to  induce  the  proper  rotation  in  the  man's 
body.  We,  therefore,  do  not  need  Q.  In  considering  the 
action  on  the  bicj'cle  we  may  have  Q  zero  as  a  special 
case  or  even  directed  like  P.  Q  however  will  be  numeri- 
cally less  than  P  in  all  cases.  Thus  in  all  cases  we  are 
led  to  consider  the  sign  of  u  —  w.  K  A. 

Now  suppose  that  without  altering  the  total  weight 
of  the  bicycle  and  without  giving  the  wheels  any  rotation 
we  were  to  arrange  smaller  wheels  concentric  with  the 


bicycle  wheels  and  so  managed  that  these  smaller  wheels 
could  rotate  without  the  real  bicycle  wheels  rotating. 
This  we  could  do  by  having  an  axle  rigidly  fastened  to 
each  bicycle  wheel,  and  on  such  an  axle  putting  two 
smaller  wheeLs,  one  on  each  side  of  the  bicycle  wheel. 
We  could  even  manage  so,  that  the  centre  of  gravity  of 
the  bicycle  was  in  the  same  place  as  before.  Then  this 
bicycle  placed  at  the  same  slope  6,  and  having  the  four 
extra  wheels  not  touching  the  ground  and  rapidly  rota- 
ting, would  be  easier  for  the  rider  to  keep  up  than  is  the 
bicycle  whose  whole  mass  was  unrotating. 

But  the  consideration  of  the  bicycle  with  unrotating 
wheels  was  only  a  step  to  the  discussion  of  the  bicycle 
in  ordinary  movement.  Let,  therefore,  the  bicycle  indi- 
cated by  ji<j.  10  have  a  forward  movement,  its  wheels  being 
in  sufficiently  rapid  rotation.  The  velocity  of  the 
machine  is  at  the  moment  in  the  meridian,  while  the 
motions  that  we  have  discussed  are  in  planes  normal  to 
the  meridian.  We  can  therefore  ignore  the  meridian 
velocities  until  it  suits  our  purpose  to  remember  them. 
Even  if  we  had  velocities  normal  to  the  meridian — the 
bicycle  varying  its  slope  6  before  the  rider  put  into 
action  the  forces  P  and  Q — we  can  still  examine  by 
themselves  the  new  velocities  due  to  P  and  Q,  sub- 
ject of  course  to  the  necessity  of  properly  combining 
them  when  they  are  found  with  those  pre-existing  velo- 
cities. 

Similarly,  we  were  justified  in  considering  the  action 
on  the  bicycle  of  certain  forces  P  and  Q  by  themselves. 

For  suppose  the  rider  makes  no  attempt  to  save  him- 
self from  falling,  the  wheels  having  no  rotation  as  in 
the  former  case.  Then  if  he  falls  as  being  rigidly  con- 
nected with  the  bicycle,  this  bicycle  must  exert  certain 
pressures  on  his  body.  For,  otherwise,  he  would  not 
rotate  about  the  point  A.  Conversely  he  re-acts  on 
the  bicycle  with  certain  forces,  say  R  and  S.  Then  the 
bicycle  has  its  own  weight  W  acting  at  K.  And  at  A 
there  is  an  upward  vertical  force  X  and  a  horizontal 
frictional  force  Y  directed  towards  J. 

These  forces  R,  S,  W,  X  and  Y  between  them  settle 
the  movement  of  the  bicycle  when  the  man  is  as  it  were 
inert.  He  is  then  simply  so  much  dead  weight  strapped 
fast  to  the  bicycle. 

Now  let  him  show  life  and  make  an  effort  to  avoid 
falling.  Let  the  forces  P,  Q  which  we  had  in  fig.  10  be 
not  the  whole  forces  between  the  rider  and  the  bicycle, 
but  the  excess  forces  or  the  new  additional  forces  which 
he  exerts.  Then  while  leaving  R  and  S  to  be  properly 
combined  with  W,  X  and  Y  we  may  treat  P  and  Q  as 
abnormal  or  exceptional  forces  and  study  their  effects 
separately,  subject  of  course  to  the  necessity  of  combining 
them  with  the  effects  due  to  the  original  five  forces.  Here 
we  are  not  compelled  to  declare  P  and  Q  to  be  much 
more  violent  in  action  than  the  original  forces,  and  with 
a  bicycle  in  movement  and  properly  managed,  P  and  Q 
are  not  impulsive  forces. 

Thus  the  motion  of  A,  which  we  are  studying, 
is  the  extra  motion  due  to  P  and  Q  ;  this  motion 
measured  towards  N  is  u  —  w.  K  A.  If  we  could  change 
our  bicycle  for  another,  in  which  the  value  of  u 
would  be  the  same,  but  the  value  of  w  would  be 
much  reduced,  and  reduced  to  any  extent  that  we  wished, 
then  we  could  finally  have  u  —  w.K  A  positive,  even 
although  in  the  bicycle  first  taken  we  had  m  — <».  K  A 
negative.  If  we  finally  have  w  —  w.  K  A  positive,  then  we 
introduce  at  A  an  additional  movement,  and  one  which  is 
directed  towards  N.  This  calls  into  play  an  additional 
ground  re-action,  and  this  is  directed  upwards  and  to  the 
right.  This  new  force,  like  all  the  forces  at  A,  is  an  external 
force  on  the  whole  mass,  bicycle  j^^u-s  rider.  It  moves  the 
centre  of  gravity  of  the  whole  mass  to  the  right  and 
upwards,  and  so  either  saves  the  fall  or  at  least  retards  it. 

In  the  real  bicycle  there  are  two  points  of  contact  with 
the  ground.  This,  however,  does  not  affect  our  reasonings. 
The  two  ground  contacts  must  share  between  them  the 
pressures  which  we  are,  in /igf.    10,  attributing  to  the  one 
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CTOund  contact  A.    However,  we  need  not  lose  sight  of  the   salt.     Last  year,  L',01 3,529  tons  of  white  salt  were  produced 

toot  that  wo  have  two  wheels  in  contact  with  the    ground.   '        '■"■"'   -- ^' -  "--   -'    '^i --'---     T^  -  ■  c,.  ^n    , 

We  may  imagine  that  in  fig.  10  one  wheel  hides  the  other. 

Let  the'  other  touch  the  ground  at  a  point  L.  Thus  A  L  is 

norma)  to  the  plane  of  the  paper  which  denotes  the  prime 

vertical,  and   which  cont^ains   all  the   lines  indicated   in 

Jig.  10.     The  forces  which  in  fig.  10   are  called  P   and  Q 

act,  when  reversed  in  their  directions,  on  the  bicycle.     We 

have  to  consider  the    moments  of  these   forces   about   a 

horizontal  line  due  north  through    the  bicycle's  centre  of 

gravity.    The  velocity  u  of  the  centre  of  gravity  produced 

By  P  and  Q  is  still  measured  downwards  to  the  left.     The 

angular  velocity  w  of  the  whole  bicycle  is   still   clockwise 

ana  we  still  have  to  consider  the  sign  of 

w-ft).  K>Ai 
Here  K»  denotes  the  C  G  of  the   bicycle   and    K'  A*    is 
drawn  per|iendicular  to  A  L  to  meet  this  line  in  A>. 

Now  a  rotating  wheel  will  fall  as  fast  through  the  air 
as  will  a  non-rotating  wheel.  It  may  even  fall  faster 
owing  to  secondary  reasons  due  to  air  resistance  with 
which  we  are  now  not  concerned.  It  will,  when  falling, 
yield  as  readily  to  side  winds  as  would  a  non-rotating 
wheel  similarly  placed  at  each  moment.  In  a  word,  the 
rotation  of  a  wheel  does  not  change  its  susceptibility  to 
movements  of  pure  tmnslation.  But  the  rotation  does 
introduce  a  resistance  to  change  of  direction  of  the  wheel 
plane. 

Suppose  then  that  we  make  the  experiment  indicated 
in^<7.  10  with  a  bicycle  whose  wheels  do  not  rotate  in 
their  own  planes.  The  slope  6  of  the  bicycle  is  to  be  a 
given  quantity.  We  shall  have  a  certain  value  for  the 
quantity  u  and  a  certain  value  for  w. 

Let  us  repeat  the  experiment  on  a  bicycle  whose  for- 
ward velocity  is  some  quantity  x  and  whose  wheels  do 
accordingly  rotate.  We  shall  have  the  smne  value 
for  u  and  a  different  value  w  —  cjy  for  the  angular 
velocity. 

Let  us  again  have  an  experiment  when  the  bicycle's 
linear  velocity  is  x  +  y.  We  shall  still  have  the  same  value 
u  for  translation  velocity  and  a  still  less  vAlae  w  —  (f>  —  \p- 
for  the  angular  velocity.  And  the  quantity  we  called 
K"  A'  is  a  constant  of  the  bicycle.  Thus,  whatever  be 
the  distribution  of  mass  in  the  bicycle — for  on  this  dis- 
tribution depends  the  sign  of  w—w  K'  A^  for  a  bicycle 
whose  wheels  do  not  rofcitc  in  their  own  plane — we  can 
always,  by  giving  the  bicycle  a  sufficient  forward  velocity, 
insure  that  n — w  K'  A'  shall  be  a  positive  quantity. 

In  this  case  the  C  G  of  the  whole  mass,  rider  phis 
bicycle,  will  be  lifted  and  moved  eastwards  by  reason  of 
re-acting  forces  at  A  and  L,  which  act  parallel  to  A  V  in 
the  figure. 


very 
inch 


MINING  IN  GREAT  BRITAIN.  * 

(From  our  ovm  Correspondent.) 

The  evil  effects  of  incrustations  in  steam  boilers  is 
clearly  set  forth  in  the  statement  that  a  scale  of  yL 
thick  requires  the  consumption  of  15  per  cent,  more  fuel, 
when  \  inch  thick  60  per  cent,  more  is  required,  and  at  ^  inch 
150  per  cent.  The  effect  of  the  extra  heat  also  causes  the 
iron  to  gradually  become  brittle  and  f^ranular.  It  would 
therefore  appear  that  where  many  boilers  are  in '  use,  a 
supply  of  good  water  would  save  at  least  the  use  of 
one  boiler,  and  in  every  case  there  would  be  a  considerable 
saving  in  fuel. 

The  process  of  making  salt  is  very  crude  and  simple. 
The  whole  secret  consists  in  evaporating  the  water  and  re- 
taining the  salt,  a  low  temperature  being  used  if  coarse  salt 
is  required,  and  a  high  temperature  for  fine  salt.  About 
10  cwt.  of  small  coal  is  used  to  make  a  ton  of  common  salt 
and  about  13  cwt.  of  unscreened  coal  to  produce  a  ton  of  fine 


*  [ThU  newsletter,   and    other    matter  yet   to   be   produced,  have 
been  teveral    weeks    in    type  owing  to  the   pressure  on    our   space 


from  brine,  in  the  counties  of  Cheshire,  Durham,  Stafford- 
shire, Worcestershire  and  Yorkshire,  and  150,267  tons  of 
rock  salt  were  worked  in  Clieshire.  The  exports  of  salt 
reached  818,713  tons,  of  which  323,704  tons  were  sent  to 
the  British  Indies,  and  118,284  tons  to  the  other  British 
possessions  and  colonies ;  whilst  the  United  States  absorbed 
172,951   tons. 

Tlie  certified  production  of  the  "Mount  Morgan"  gold- 
mine in  Merionethshire  has  been  recently  publislied  ;  the 
results  are  :  1886,  nil;&i\6.  1887,  58  ounces  of  gold  valued  at 
£209  or  £3  12s.  Od.  per  ounce. 

The  explosives  added  to  the  authorized  list  recently,  are  : 
Roborite,  a  mixture  of  chlorinated  di-nitro-benzol  witii  nitrate 
of  ammonium.  Carbo-dynamite  is  nitro-glycerine  absorbed 
in  a  specially  prepared  and  absorbent  charcoal,  in  which  as 
much  as  90  per  cent,  of  the  fluid  is  safely  retained.  "Fortis," 
is  a  nitrate  mixture  containing  proto-sulphato  of  iron,  from 
which  nitric  acid  is  liberated  when  exposed  to  moist  air ;  its 
u.se  is,  therefore,  prohibited  except  in  tlie  form  of  air  and 
damp  proof  and  compressed  cartridges.  "Arnide"  is  a  mix- 
ture of  the  nitrates  of  ammonium  and  potassium  and  char- 
coal.    The  use  of  "victorite"  is  not  yet  licensed. 

The  use  of  petroleum  motors  is  being  suggested  in  mines. 
It  would  take  the  form  of  a  gas  engine  of  the  locomotive 
type,  the  gas  being  produced  from  benzine  or  petroleum. 
I  The  weight  would  be  about  the  same  as  an  ordinary  loco- 
motive running  on  the  narrow  gauges  used  in  mines.  The 
engines  of  this  type  run  noiselessly  and  there  is  little  or  no 
smell  of  oil  or  gas. 

There  is  a  great  deal  of  discussion  upon  the  question  of 
technical  education,  but  there  appears  to  be  some  difiiculty 
experienced  in  defining  it.  Tims  a  so-called  technical  work 
on  "Mining  and  Quarrying"  says: — "  In  order  to  economise 
expense,  the  one  shaft  must  serve  for  pumping,  ventilation, 
thq  ascent  and  descent  of  the  miners,  and  the  bringing  of  the 
coal  to  the  pit's  mouth."  Still  speaking  of  shafts,  it  says 
"at  every  25  to  30  fathoms  a  cistern  is  made  in  an  excavation 
of  the  rock,  and  for  that  portion  a  permanent  pump  is  pro- 
vided. "  Asain,  in  speaking  of  the  safety  lamp  we  read  "  a 
gauze  containing  20  wires  per  linear  inch  will  be  sufficiently 
fine."  A^ain  on  the  transport  of  coal,  it  says  "  when  the  coal 
is  got. ...it  is  put  into  baskets  or  trucks... .at  the  bottom  of 
the  shaft  the  coal  is  transferred  to  the  square  tubes  which  are 
made  to  fit  the  shaft.  "  In  conclusion,  it  says  that  "  we  have, 
for  the  sake  of  avoiding  confusion,  tnken  as  our  model  one  of 
the  large  collieries  such  as  are  found  in  the  Newcastle  coal- 
field. "  If  this  be  technical  education,  the  less  we  have  of 
it  the  better.  Then  again  other  technical  educators  tell  us 
the  different  values  of  a  ton  of  pig-iron,  of  pins,  of  hair 
springs  for  watches  ;  how  many  pins  there  are  in  a  ton,  <fec., 
&c.  Another  class  tells  us  how  many  matches  are  used  in  a  day 
by  every  man,  woman  or  child.  Is  tliis  technical  education  ? 
The  matter  could  be  extended  ad  infinitum,  but  our  techni- 
cal educators  might  at  least  define  what  they  mean  by  tech- 
nical education. 

A  very  curious  fatal  accident  is  described  in  Jem  Willis' 
last  Annual  Report,  as  an  Inspector  of  Mines.  Deceased  and 
his  mate  were  driving  an  under-level  stone  drift :  they  had 
drilled  a  fast  shot  in  the  face,  pointing  downwards,  and  near 
the  bottom.  The  whole  was  charged  with  1^  pounds  of 
blasting  powder,  and  after  the  fuze  was  ignited,  the  men  re- 
tired to  a  distance  of  about  70  yards,  deceased  being  furthest 
away.  On  the  explosion  of  the  shot,  a  stone  weighing  about 
100  pounds  was  thrown  about  73  yards.  In  its  flight,  it  pass- 
ed through  a  ventilating  door  at  50  yards,  it  struck  the  wall 
side  at  56  yards,  it  passed  one  man  and  struck  the  deceased 
at  70  yards  from  the  face.  The  accident  was  of  an  extra- 
ordinary and  totally  unexpected  nature.  If  any  of  your 
readers  work  out  the  problem  of  its  flight,  and  the  highest 
point  (in  passing  the  door)  being  taken  at  4  feet,  it  will  be 
found  that  the  efficiency  of  the  powder  in  this  case  exceeded 
that  obtained  in  the  best  modern  Artillery. 


The  telegraphic  system  of  England  has  been  brought  to  the  highes 
pitch  of  perfection.  We  have  neither  neglected  the  inventions  of 
other  countries,  nor  have  we  been  chary  of  exercising  inventive  skill 
ourselves,  and  we  have  received  our  full  meed  of  that  reward  which  is 
always  freely  bestowed  on  a  British  Govermnent  official — neglect  and 
I  abuse. —  W,  H.  Prte.ce. 
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DEPARTMENT. 
It  was  proposed  that  pay  of  R.  E's.  who  are  S   F'o  nr  ri    i;-  . 
\rho  are  m  1st  or  2ik1  classes  nf  tKn  „.  „  """.aien.  i!.  s.  or  Ch.  E. 's  or 

be  the  same  as  that  of  C    E't .1  the  Lnfe  ra^  kf  ™',"f^':''  ^'''^'^  «'^«"'J 
pay.     This  proposal   was    n  a  e  tview  of"'!,'?"'' ''"'^''^  "<^'  -^'ilit-'^'-y 

ihe  incremental  scheme  would  not  interfeiP  wJtl,  tK„ 
He  and  professional  examinations  laid  Zwnir  he  00.17^"?"'  '"'^"'■ 
might  be  withheld  in  case  of  failure  to  nassVl  o  n-o  I"«re'"""« 

within  a  certain  time.  '^  '"  necessary  examinations 

As  regards  the  accruement  of  incrfmpnt-a  x„i,:i„       i 
the  fairest  general  rule  would  be  tTXv   aT lleaTe  wM  ^* ''^*='"f  *'f ' 
pension  to  count  also  as  service  for  increments     fin     *li  ^  .'°""*'  ^"'^ 
record  shewed  him  deservin<.  of  the  indiwm;      T      ^""^y  P'^vious 
such  as  that  of  an  officer's  health  breTk??!  ^"  exceptional   cases 

or  trying  exposure  on  duty  fnd  Sihtr.  T''?""  T''""^  ''"'^ 
certificate  in  excess  of    what    would  count   fl^    f"'lough   on  medical 

jrhole  of  which  leave  niight  be  aUoUTtfreckorar""'  P'"*  °''  '^^ 
increments.  *"owea  to  reckon  as  service   carrying 

itr^Zf^^^lLZ^'^i^'eZl    °""   "^"'^''"^  P--"«-  f'o-   the 

J^LLl^r^  ZlTJt  tKlitr'"  I'  ^f-"tive  divisions 
ed  to  serve  as  Assistants  Initthev  ml  ,}  ^''  'n°"  ''  ""'«'■  ^"^  '■«<!""■- 
hold  professional  cha^^eo  an  imLrtantworlc''";T  "^l^"^''  "P°°  *« 
tive  control  of  another  of  tlie  s3echsV  '   ""   administra- 

rec''ott:rat":a"'^""°"^"'''='^^^''^'*''«  --  01-   should  not   be 

Au  otKcer  appointed  from  the  3rd  class  to  -tnt  f„.  ^ 

Snd  class,  who  may  be  absent/or  an  officei  in  tton")  °,®'"'  "-^  *'^ 
one  in  the  1st  should,  in  either  cLse  ii  Tt Tp  I,,  fi  .?•  class  acting  for 
appointed  draw  the  minimum  paTo  the  higher  d^.s?' ^'  '^?  ^""'''  '° 
He  should,  however,  be  elitdble  to  Xwf.>-^°''*''''  l'^'  year, 
after  each  year  of  complS  Ll  a«n?nv»  V  '''"*''"'''''^  °f  that  class 
though  he  wire  permaiZtthat  I^r  o\T?°''''7  ''""'"'  J"^*  '^^ 
class  he  would  draw  the  pay  to  wl  ch  hi^  lenl  h  f"«'  *"  '"?  °'''' 
class  inclusive  of  the  time  oassed  in  f  ,„  i  •  I  ^,  "^  '*''"'"'«  '"  that 
just  as  if  hehadooiUZlTse  vei'ut  fc^ 
rary  promotion  to  the  higher  class  ^        P"""'^  °^  *einpo- 

higtei'tairtr-siv^ircZtr^^^^^^     ^-p--"^  *«  «- 

when   he   last   revLted,  and   hrrncrem;, uJwo^^^^ 

according  to  his  total  service  iu  the  dass  asTf  Therl  T'l  J,"""  *°  '^-^"'"^ 

or  reversion.  ^^  *'  "  *"ere  had  been  no  break 

On  permanent   appointment   to  the  higher   class   •„,    „ffl 
count   the  whole  of  his  previous  teninnJ^?         c'ass   an   oflRcer  would 
ing  the  amount  of  his  iuitiririar'^nd     ^b.Zen?,;"  f  ^^  f  ^'f""- 
increments.  ^  suosequently  towards   future 


This  proposal  is  to  be  considered  two  wavs  ■     nwt       '  ■ 

tive    emoluments  of  C.  E's.  and  R   E's    a„V7o       i^*,""'"?*™*;   ""el*" 
can  with  justice  order  a  reduction  of  pay  of  %  P'^  •'  *^^°^e™ment 

If  "  emolument"  includes  the  value  nf^„       ■        ^-  "»»'"' K   W.  D. 
the  new  scale  of  peLil"^! t ^ctVed  ^^ ".'JL^'J^l  ^""''""r' -^"'^  '^ 
position    of     R.   E's.  and  C.   E's.    is      nr  ctic.Hv     ifr"'.'";"'""."?   '" 
cutting      the     net    Military    pay    of     «"    fo  ,  fp,       rf  "'*     ''"''°"' 
R.    E's.    in     Civil     Branches     of     tl,P  to'mer.      There    are    151 

branches  and  in  various  \ppoin:ents'P"'oT"t,  ""I  .'f  '"  ^" 
cent,    are    Indian     R     E's     and    th,  ■    ,        *''"     t°'*l>    ^0  Per 

The  former  are  rapidly  dfsappealg't.l'^Tone"  wn/Tl'^]!  ^-  ^  ''• 
ThepensionsofI,npenalR.E's.  are°in  ",o  ww  den  ,  '.''^*  "^  '^''^"■ 
partmental  service/  therefore,  I  am  lU.ure^tte'"'  °"  "'"''' ''<^- 
ments  of  R.  E's.  and  C.  E's.  theMilitarv  „"■-•  '  f,'''"P*"'"g  emolu- 
be  taken  into  account.  It  woul.f  be  SiSv  m,f  ■"'?  ^'""'''-  f ''°"^^^ 
Indian's  R.   E.  pensions,  as  this  classTsfu^t^^^^         consider  the 

On  average,  the  R.  E.  joins  the  P.    W      D     fl  90  ' 
a  C.   E.  at  22  years      Assuniinn  th=f  i.„Ii       -r "''' ''•^  years  of  age  and 

the c  E.  ^nZ.^^:^^:^^'::^,:^^^^iA.i,^ 

rate  of  promotion  is  adopted  from  General  FTinnin  f-  1  x,  ^'^'' 
suming  .Secretary  of  State's  new  pvoporlioLoiTr^^^  ',  tables,  as- 
compulsory  retirement  of  C.  E's.  Ttsrand  o  all^USr  T^'rL'fr' ^"'' 
pensions  are  taken  on  Secretary  of  State's  new  V).      t'  1  ,     ^-  ^''■ 

muted  at  4  per  cent.  In  assesXc  the  R  £'«„?,?'' ''°''  "'"  ™'"- 
deduction  is  made  for  3  years  passe  .t  ho,,?;  f'^f  ""^^P■•«POl■tionate 
not  service  tin  the  P.  \Y.  D   ^Also  enha  -^^^^  "^   ""' *' 

any  anti-departmental  sert^^ce  harbtn  onTitte,!  ^1 'f'^r^-^r ^"^ 
in  tables  that  up  to  en.l  of  l«tl  year  H,rf  •  t-  .  *  '^  *''''"  ^''^wn 
of  it   while  afte^-  that  period  T  .fd^litage'iie^  wi  irthrR'",^!"  ""T 

thanlbVllEs'-wUh   fh  ir  „  rifibtrrv"'  '''  V",  •^i'"  ''^  ^'^"'''-  "^ 
R.^E.  pensioniscounte.1  thcRlrs    hLtU:Jr?h^^       V  V-l'"   "  "" 
It  therefore  appears  that  the  C    F'^haw  ,,        '         "'"^  '*" 

!^;!!!!-i:'!!!^^  tt*  It 

4  j^hcy  draw  the  pcnsionas  a  reward  for  service  in  thGP  w   n  ""i  '. 

J  Note  C.  E's.  retired  at  50  and  R.  E's    -iV  •  "''^  "°'  ^^n'  ■'  • 

I  Now  reckoned  as  .serrice. 

f  Why  exclude  them  f 


trnflt^irrtViX^ray'-theC  "^.f^-f  Military  pay.  or  leaving 
sating  allowance.       ^P^^^'  ""^  *-•  ^' ^-  '""^t  be  granted  some  compen- 

i.  no^m^erdy  n^lr™  pt'^:;i  J:;  *^  -'I-"""  «f  the  R.  E's.  pay  It 
to  the  proposal  to  S  do  vn''^wluld  f"'"  ^''''"^'  Z'^'  ,"^^  '"'''■^'^"''^ 
levelling  t^  which  they  havelt  11!°"  "^  P"""*"^"'  *"'  *°^^'"-'l^  *!•« 

the^rpa''yaT:sorth"own''o.rtb'Jr  ""'  "°""'  '"'"^"'^■-  '''«  "'"■'"«  "^ 
from  the  dis,pd:  "nrseTbv'^I;rah"r"V°.  "';.""..''  P?'''''"^  ^<^"^^ 
ineffectual  for  putting  an  emi  fnfh  '"i""!.'^y  <-  !*"«  •  '^"t  wholly 
Th,  Ii.  E's.  nLt%hTp  W  n  ag.tationor  satisfying  C.E's. 
entered  th>  depavtZni  ni\  ,  ■  ™«.V>«.<A  ^ «««,-.  ur,je  Lhat  they 
that  these  woi^d  be  ulfi  led  iT  tr'' ''•''''"'■  "'"'  °"  "'"^  f''"^ 
contrary    to    precedlt     ^,,,1     .1,  '"^  P'''^'  '^   '^"''    '*   '«  not  only 

but  an^,ndoubted  hardship  and'rf"?  P'""'.^"'  .",^  Oovernment. 
financial  crisis  were  iWmLg  thf  R  k'^"'''lT''''' k  ^"^"'''-  "  "^ 
acquiesce  to  any  reduct l.n    r,f^  1    1      ^-  "i""''!  "'"thout  a  murmur 

.nil.  virtue  wo^d  be" s^  , -hu  n^  7' Ifl'  (""f^  *°  """^  *  .J'^^'^^y 
to  the  same  level  as  that  of  Rl";  fl!  1  „?  '^-.P^^  '^'"'"°'  ''^  ''^l^ed 
carrie<l  out  gradually  and  onlv  t  ?  t''''"'"?  "^"'^  '^'"^  ^*  ^^ast  be 
the   P.  W.   l/iu   fLup      !f  1      ™ade  to  apply    to   officers   entering 

pay,theemoh;mLts  rk  1 " '  Te"  ."t":,  ""'''°°  "^  -t  Mmurf 
men  in  regimental  emn  ov  xnl  t'l    •  •  °"   average  so  high  as  S.  C. 

R.  E's.  at  present  seun^  1  -.P?'-"'?"*''''^™^^'^-  '^'^e  younger 
employ  is  mile  "o  .sL  ef,'  Tk V°  1°""  *'''^  ^-  ^^^-  ^'-  ^^  Civil 
cost  of"^  150  R  E's  do  ng  geiieral  du?v  O '"'  "'"  '^f  '"'"'^"'f  "'^  *1^« 
ing  100  R.  E's.  with  theif  n»,  Tv  -I  ^'  ^°  a^'erafie  the  cost  of  employ- 
34°C.  E's.  with  their  new  V  !'"'y  ^.^  ^°"'''  ''^  t''*^  «*'"«  '^^  that  of 
the  R.  E's.  at  theh  nresoZ  P''"'";^'  '^  't  is  indispensable  to  maintain 
Thus  every  R    E      ifSvi  1.^^   '   f  F*";'  °l"'''  ^™^^'y  S'^^^on. 

ofanR.  E^  doing  Mim:'X?llwnr  *  "^  '  ^^  ^  ^•^"'"  ""^  «"«* 
and   new   pension   nearl7' s  ^L    "•'"''^r  P^>; ''"^1  P'^"^'""  *«  *«  C.  E" 

with  150  r!  E's.  they  CO  dd  onlv  ,  i"'\-/l'"?n!^P?r^"""''"t  dispensed 
Therefore  if  the  R  V's  1  '  J  substitute  100  C.  E's  at  the  same  cost. 
Governm.nt  a  great  amount  'l""f"  °f  o^,}'-  W.  D.  it  will  cost 
the  most  economical  step  t'ow  ?  '''  ^7-  '''^'''-  ^^^^'  ^*  ^'-'^^t  seems 
persistent  cry  for  equaHty^  cZZ  compluuice  with  a  sentimental  and 
much  higher^  If  rte  e  is^Tipr'''*/"","''''"^'*^'^  ''^'^e  to  pay 
donbtle.s^  redress  it  promptly  3" ft'  *?  '^''"'1  <'«^ernment  should 
grievance  is  scarcely  exSror^Lf-'lf"^'  ^"'■*''  '""'''^''  ^""ther 
I  E's,  have  any  real  and  tano-ib t  lU.  '^"'f^etory  solution.  Whether  C. 
"So  far  as  a  grievance  is  cfmblfof  '""'*. ^.  "■  '"*""'    "^  "^""00. 

pecnniary  remedy  but  whtntt?,      assessnient,  it  is  possible  to  apply  a 

which  has  no  mo?e  sul  sta  ft  afb's,"s"tha?:  th".  ""''"'"  °^-^'   ^"'''"'«"* 
his  neighbour  and  better      hpi;        *1''^"  t^^t  every  man  is  as  good    as 

thematidecilL  advanL^anZP''';'*f>  "    '^'^  ^?^-  "°' «^''^"  Pitting 

^^--,^-rf^S?Sf--"r^- 


ed  in  rsubsSiail;-^,;:;;;^:^!^  ^c;^'^^«-  -■«'  '!•<;;  h^r^^ed. 

least  'as  well  ■  enmne  ated '"^  tl  e  R  "^F-rTT^  Position  and  being  at 
and  that  they  will  ultintate  y  succ  ecf  may  I  «rk"  b  "^i  ''■''^"^^'^^  ' 
from  what  they  have  already  achieved  +"  '         ^    ^   ^'"""'^'^ 

Government     had   therefore   better- "m„i.„ 

than  yield  grudgingly  under  p-essure  The  co'st^oTth"'  "  "^^^^^'^^ 
Government  would  only  be  an  averatre  i,l,i;t;  t  I  ^2  .^""cession  to 
semto   every   hundre/c  E's.     If  tUs  a   iw  ,  ^'^   ^r^OO  per   mea- 

of  service  only  independent  of  rank  "  Tn'.%^^  ^'■■'^''^'^^•^'' '^^^^^^ 
would  not  be  so  heavy  at  first.  mcidencj   of    the   charge 

To     prevent     misundeistandinc     it   ;»    ,r  <.•     i.i 
stood     that      no      immcliate         fcrease     of      n"'"^.    ''\   '^'^     "'"'«■•- 
advocated,     as    it    is     believed     that  t),P       ^^^'    *?     ^-     ^^'^-     '^ 
tually  establish   the  desired  IqualUy  between  111"^^'   ^I^T'     T'" 
"  It  is  scarcely  to  be  expected  thit   thT  ■       f  ''"''  C-  E's.,   but 

quate  though  it  be,  will  satis  yal  tht  hZr'''°"l  '^"^'^"-"e  and  ade- 
spirit  !  !  !  !  in  which  the  clamoufra^Ld  on  %?'•">.  '  i'  conciliatory 
by  the  home  Government  "  °"   ^l"""'   ^^e^alf  has  been  met 

wi{^i:^ti;J^:rrt::n:ST,r:ir"  f^'''-  «°-™-''* 

C.  E's.  backedasitappearsto  be  by  the  ffl"''"  ""Portunity  of  the 
fession  at  home,  and  biinJ  their  emn^,,!^  influence  of  the  entire  pro- 
those  the  R.  E'k  now  en"  oy!:"     "'""'"'"ents  up  to   the   same  level  as 

Signed   by  Col.   Tkkvor's  initials. 


"OLItc  (ia-ettc5 


PUBLIC  WORKS  DEPAETMENT. 

Burma,  December  15,  1888. 

Mr.  H.   O.    Walliiur     Assistant   Enr'ineer  1st  o-,..,,),,     f.i  •    i    • 
Division,  passed  the  coUuonial  te«f    ;„   fi     i/      Si<i(lc,    Chindwin 
the  1 7th  November  1888^  '"'*   '"   "'«  l^"™ese  language   on 

pi uie^oiSi^^ui'teiir:?:;  Z:i:'e'i  '"''"^'"•'"  ^--°"' 

November  1888  -Burmese    language    on    the  0th 

4J^ii^'S^f^;:^':;.i;;'--'>omEnsI.nd.    ,t  shews  Sin.,,  .hinlts  tha.  the 
J    b.iice  annihilated  bjr  exchange. 
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Hyderabad,  December  15,  1888. 

Mr.  A.  K.  Higgins,  Executive  Engineer,  2nd  grade,  is,  on  return 
from  furlough,  [xteted  to  the  cliarge  of  the  South  Berar  Division 
«t  Yeotnud. 

Madras,  December  18,  1888. 

Mr.  R  Ry.  S.  Subharayachariyar  .Avargal,  Rai  Bahadur,  b.c.k., 
Executive  Engineer,  3id"  grade,  "sub.  protein.,  is  granted  lfavt> 
on  medical  certificate  for  six  luontlis  from  the  27th  November 
1888 

Punjab,  December  20, 1888. 

Mr.  F.  \V.  Maunsell,  As.sistant  Engineer,  1st  grade,  is  promoted 
to  Executive  Engineer,  4th  anule,  temporary  rank,  with  effect 
from  tlie  24th  October  1888,  vice  Mr.  H.  J.  Johnston,  proceeded 
on  furlough. 

Mr.  E.  S.  Farrant,  Executive  Engineer,  is,  on  return  from  de- 
puUtion  to  the  Kastimir  State,  posted  to  the  charge  of  the  Lahore 
Provincial  Division. 

Bombay,  December  20, 1888. 
Mr.  D.  W.  Herbert,  AssisUnt  Engineer,    1st  grade,   is   allowed 
twelve  months'  furlough,    with   the  usual  subsidiary    leave,    from 
20th  .Tanu.ary  ISS9,  or  such  subsequent  date  as  lie  may  avail   him- 
self of  it. 

Assam,  December  22,  1888. 
Mr.    E.   J.  Mitcli.'U,    Assistant-Engineei-,    1st   grade,    who  was 
transferred  to  the  Xaga  Hills  Division'  in  oideis  dated  20th  Novem- 
ber ISSS,  rep<iited  his  arrival  at  GoliigUiit  on  the  forenoon  of  the 
■2Krli  ultimo. 

N.-W.  P  and  Oudh,  December  22,   1888. 

Irrigation  Branck. 
Mr.  X.  F.  McLeo<l.  AssisUnt  Engineer,  1st  grade,    is,  on  return 
from  furlough,  posted  to  the    Noriliern  Division,  Ganges  Canal. 

India,  December  22,  1888. 

Mr.  G.  A.  D.  Auley,  Superintending  Engineer,  2ud  class 
Bengal,  retired  from  the  service,  with  effect  fiom  the  16th  Novem- 
ber 1888. 

Mr.  1.^  R.  Roberts,  E.xecutive  Engineer,  1st  grade,  Bengal,  re- 
tired from  the  service,  with  effect  from  the  7th  October  1888. 

Mr.  G.  C.  F.  Barnardo,  Executive  Engineer,  3rd  grade,  North- 
western Provinces  and  Oudh,  is  granted  special  leave  for  one  year 
and  nine  months,  under  the  terms  of  Public  Works  Department 
letter,  dat«d  3rd  October  1888,  with  effect  from  the  25th  Septem- 
ber 1888. 

Mr.  R.  D.  Bayley,  Executive  Engineer,  1st  grade,  Punjab, 
retired  from  the  serv'ice,  with  effect  from  the  afternoon  of  the  12th 
December  1888. 

Major  F.  Firebrace,  r.e,  Consultiuir  Engineer  for  Railways, 
Bombiiy,  on  return  from  furlough,  on  the  lOth  November  1888 
resume<l  the  x-ank  of  Superintending  Engineer,  1st  clas,  sub.  pro 
tern. 

The  services  of  Mr.  B.  K.  Finnimore,  Executive  Engineer, 
4th  grade,  temporary  lank,  Beniral,  are  placed  at  the  disposal 
of  the  Foreign  Department,  with  effect  from  the  afternoon  of  the 
17th  October  1888,  for  employment  in  the  Nipal  State. 

Military  Worts  Department. 

Thesen-ices  of  Major  W.  H.  Uaydon,  r.e..  Executive  Engi- 
neer, Ist  grade,  Karachi  Defence  Division,  are  replaced  at  the  dis- 
Swal  of  the  Government  of  Bombay,  with  effect  from  the  17th 
ovember  1888. 

Lieutenant  W  W.  Baker,  r.e..  Assistant  Engineer,  1st  grade, 
U  promoted  to  Executive  Engineer,  4th  grade,  temporary  rank, 
with  effect  from  the  17th  Novemb^T  18S8,  the  date  on  which  he  re- 
ceived over  chirgf-  of  the  Karachi  Defence  Division  from  Major 
W.  H.  Haydon,  proceeding  on  furlough. 

Lieutenant  W.  G.  R.  Cordue,  r.k.  Assistant  Engineer,  2nd 
grarle,  is  appointed  to  officiate  as  Executive  Engineer,  Peshawar 
Division,  Military  Works,  with  effect  from  1st  Deceiuber  1888. 

fJaptain  H.  W.  Duperier,  r.e.,  Executive  Engineer,  II.  Pisliin 
Division,  is  placed  in  charge  of  the  I.  Pishin  Division,  in  addition 
to  his  own  dutie.s,  during  the  ab.sence  of  Captain  H.  H.  Hart,  r.k., 
Executive  Engineer,  on  three  months'  privilege  leave. 

Bengal,  December  26,  1888. 

Bai  Haran  Chumhrr  lianL-rjic  Sahib,  Executive  Engineer,  in 
temp<n-ary  charge  of  the  Burdwan  Division,  is  transferred  to  the 
Chittagong  Division. 

With  reference  to  the  notification  of  this  Department,  of  the 
29th  ultimo,  Mr  E.  R.  Gardiner,  Executive  Engineer,  is 
appointed  to  hold  charge  of  the  new  Burdwan  Division.   - 

Mr.  W.  P.  Milne,  Executive  Engineer,  is  transferred  from  the 
Assam-Behar  State  Railway  to  the  Western  Bengal  Railway 
Surveys. 


inbiiiit  (Enginceriitoi  |3atcnt  Jlegistcr. 

The  20tli  December  1888. 
SpECiFiCATioxs  of  the  undermentioned  inventions  have  been 
6eld,   under  the  provisions     of  Act  V.  of  1888.    in  the  Office 
of  the  Secretary  to  tlie   Goverment  of  India   in  the    Revenue 
and  Agricultural  Department  : — 

22  of  '83- — Albert  Henri  Jacques  Berge  of  Brussels  it  the  King- 
dom of  Belgium,  Engineer.  —  For  improvements  in  the 
acid  sarxliarijication  o/  ajnylaceous  nubstances. 


85    of    '88. — George  Walshe,  Military  Pensioner,  Seamen's  Institute 
Bombay. — For  a  JSttllock    Yoke. 

125  of  '88.— Charles  Albert  Knight  of  the  Babcook  and  Wilcox 
("ompany,  107,  Hope  Street,  Glasgow,  Scotland, 
Engineer. — For  impr  ovements  in  steam  boilers. 

130  of  '88. — The  Farbenfabrikeu  vormals  Friedrich  Bayer  and 
Company,  of  Elberfield  in  the  Empire  of  Germany. 
— For  improvements  in  the  mannfacture  oj  Azo   dyes. 


^bbcvtiticmcnt 


& 


io* 


D.  P.  W.  India. 


IMPORTANT  NOTICE. 


All  Civil  Engineers  of  the  De- 
partment are  informed,  that,  owing 
to  the  extended  support  accorded  to 
the  Civil  Engineers'  Association, 
the  Committee  feel  it  necessary  to 
still  further  widen  their  sphere  of 
influence,  and  to  delegate  some  of 
their  duties. 

The  current  work  has  been  en- 
trusted to  Local  Sub-committees, 
who  will  correspond  with  the  Cen- 
tral Committee. 

Every  Civil  Engineer  is  urged 
to  write  to  the  Hon.  Sec.  c/o  G-rind- 
lay,  G-room  and  Co.,  Bombay,  who 
will  put  him  in  touch  with  his 
Sub-committee,  with  the  view  of 
enrolling  him  a  member  of  the 
Civil  Engineers'  Association- 

MILLWRIGHT  AND  ENGINEER. 

WAN  TED  on  the  West  Coast  a  good  practical 
man  to  erect  Paper  Mill    Machinery,    gear- 
ing,   and    Turbine.     Send    full  particulars   with 
salary  expected  to — 

Messks.  CAMERON,  CHISHOLM  &  CO., 
(221)  Qdilon. 


SIND  ARTS  COLLEGE,  KARACHI- 

A  PROFESSOR  of  Engineering  will   shortly 
be  appointed.     Salary  Rs.  150  per  mensern. 
Applications    will  be    received   up  to  the  4th 
January  1889  by  the 

HONORARY  SECRETARY, 
(220)  SiND  Arts  College  Board. 
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MAN  MIDLAND  RAILWAY. 


NOTICE. 

mHE   Section   from  Jhansi  tO  Bhopal  of  this 

Railway  will  be  opened  for  public  traffic   of 

all  descriptions  on  and  from  the  1st  January  1889. 

From  the  same  date  the  Bhopal  State  Rail- 
way will  be  worked  as  part  of  the  Indian  Mid- 
land Railway  system. 

Through  Passenger  trains  over  the  Indian 
Midland  Railway  will  be  run  daily  between  Itarsi 
on  the  Great  Indian  Peninsula  Railway  and 
Cawnpore  on  the  East  Indian  Railway. 

The  Local  mixed  trains  between  Jhansi  and 
Cawnpore  will  be  continued.  The  local  trains 
between  Itarsi  and  Hoshungabad  Station  will 
not  be  run  after  the  31st  instant. 

Time  and  Fare  Notices,    also   a  book  of 
General  Rules  and  Rates  for  the  Conveyance  of 
Passengers,  Luggage,  Parcels,  Horses,  Carriages 
&c.,  with  the  Goods  tariff  containing  the  classifi- 
cation of  goods  will  be  published  shortly. 


SOUTH  INDIAN  RAILWAY, 

VILLUPURAM-DHARMAYARAM    EXTENSION. 


To  Petty  Contractors  for  the  Supply   of 
Labour  and  Building  Material,  &g.,  &c. 


Jhansi  ; 
2Ath  December  1888 


A.  C.  CKEGEEN, 

Agent  and  ChieJ  Engineer. 

(223) 


) 


NOTICE. 
District  Board  Engineer. 

WANTED  an  Engineer  for  the  District  Board, 
Nellore,  Pay  Rs.  400,  rising  by  annual 
increments  of  Rs.  50  to  a  maximum  limit  of 
Rs.  550  with  Travelling  allowance  at  Rs.  4  per 
diem.  Preference  will  be  given  to  a  European. 
Applications  with  copies  of  testimonials  to  be 
submitted  to  the  undersigfned. 


/222) 


C.  D.  MACLEANE, 

Collector  &  President, 


1.  About  300  miles  of  new  Railway  construc- 
tion have  been  started  from  Villupuram  through 
Terivannamali,  Vellore,  Chittoor  to  Tirupati 
and  Dharmavaram. 

It  is  intended  to  carry  out  the  work  as  far  as 
possible  on  the  Departmental  or  Petty  Contract 
system,  and  the  attention  of  Petty  Contractors 
for  Labor  and  Materials  is  invited  to  the  under- 
taking. 

2.  Proposals  will  be  received  and  information 
given  as  to  work,  rates,  &c.,  &e.,  on  application 
to  the  undersigned  or  to  the  Engineers  on  the 
works 

To  Upper  and  Lower  Subordinates. 

3.  Subordinates  such  as  Sub-Engineers,  Ma- 
sonry Inspectors,  Surveyors,  Supervisors,  Over- 
seers, and  Maistries,  well  experienced  in  works 
of  Railway  Construction  are  required.  Appli 
cations  should  be  forwarded  prepaid  to  the 
undersigned,  giving  age,  race,  full  details  of 
experience,  reference  to  previous  employers, 
copies  of  certificates,  salary  last  or  now  received 
and  expected. 

DAVID  LOGAN, 

Chief  Engineer, 
South  Indian  Railivay. 
Chief  Engineer's  Office  ;         "j 
Trichinopoly  ;  December  8,  1888.  J         (215) 


WANTED. 


A 


GOOD  secondhand  self-turning  and  mov- 
ing Steam  Crane  to  lift  4  tons,  mounted 
on  carriage  to  run  on  5'-G"  gauge  rails ;  also  a 
Hand  Crane  to  lift  the  same  load,  similarly 
mounted. 

State  price  and  place  of  delivery  to — 

CHIEF  ENGINEER, 

Madras  Railway  Company, 

(^11)  Royapuram,  Ma  dras. 
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NOTICE. 


T'ENDERS  are  invited  for  painting  about 
6,000  'tons  of  ironwork  on  girder  bridges. 
Tenders  should  reach  the  office  of  the 
undersigned  not  later  than  the  15th  of 
January  1889.  The  work  to  be  completed  by 
the  1st  May  1889. 


G.  VIBART, 

For  Agent  k  Chief  Engineer, 
Southern  Mahratta  Railway, 
Dharioar, 
(218) 


Dharwar 


12^/i  December  1888 


.} 


"THE  NAHAN 

SUaAnCAHE    MILLS." 


These  Mills  have  metal  frames.  The  rollers 
are  of  close  grain  hard  cast-iron,  cast  under  pres- 
sure and  have  stood  rough  usage  for  years. 

Every  portion  of  the  Mill  is  made  to  gauge 
so  that  should  any  part  require  renewing  it  is 
only  necessary  to   send  to  the  nearest  Agency 

for  it,  where  a  duplicate  can  be  procured  with 
the   certainty   of  its   fitting. 

It  requires  less  power  to  drive  than  others. 

At  every  Public  Exhibition  where  the  "  Nahan 
Mill  "  has  been  exhibited,  it  has  extracted  more 
juice  than  any  other  Mill. 

For  price  lists   and   other   information   apply 

to  the 

SUPERINTEN  DENT, 

NAHAN  FOUNDRY, 
(201)  Nahan, 

THOMSON  &  MYLNE'S 
PATENT  STJGAECANB    MILLS- 
For  particulars  of  Depots,  Licensees,  &c.,  address— 
THOMSON  &  MYLNE, 

BEHEEA,  E.  I.   RAILWAY ; 

or  6,  Commercial  Buildings,  Calcutta. 
(103) 


GRMT  V/EiSTglRN  HOTEiL, 


[29] 


BOMBAY. 


FOR  SALE. 


PIRDER  Erecting  Staging  capable  of  erecting 
Girders  up  to  200  feet  span.      Also  Portable 
Engines,    Centrifugal    Pumps,     B.   G.    RolUng 
Stock,  and  other    Enfjineerins:   Plant. 
For  full  particulars  apply  to — 

Messrs.  GLOVER  &   CO., 

Givalior,  C.  I. 

A    GREAT    WANT  SUPPLIED. 


1188) 


Beaistered  14th  \Octoher^l878. 

CYLINDER  OIL. 

TURliTER,  HOB,EISOK  Sc  Co.,  Calcutta, 

Sole  Agents  for  Bengal. 


NOW  READY. 

1^=  TO  ENGINEERS   AND  ESTIMATORS. 

DIAGRAMS    OF 

Seaatlings,  EoUed.  Iron  Beams,  "Water  Velocities 

FOR  ENGINEERS  AND  ESTIMATORS, 

BY  J.  E    HILTON,  MEM.  INST.  C.E 

A  handy  book  with  Litho-diagrama  for  estimating  and  designing  rapidly. 

Chth  t'ound  fries  Re,  iS 

ALli  PUBLISHING  EIGHTS  RESERVED. 

To  be  obtained  of — 

W.  BALL  Ss  Oo.,  Govt.  Printers  and  Publisheps, 


BEST  MIRZAPUR  STONE. 

The  Mirzapur  Stone  and  Trading  Co.,    Cut-Stone  Contractors  and  Quarrymen 
Mirzapur,  can  supply- 
Flagging       ..  ..  •-  ••     Roofing. 
Pillar  Bases  . .                    -.                    -■  ••     Coping. 
Arid  all  descriptions  of  Cut-Stone.     The  cheapest  in  the  market. 
Apply  to  the  Company  or  to 

LYALL,  MARSHALL'S  CO., 

4,  Clive  Ghat  Street,  Calcutta. 


Depot— Sulkea,  Calcutta. 


ROOMS    WITH    BOARD, 

BY  BAY  OR  MOKTH. 

46,    WELLESLEY    STREET, 

CORNER  OF  PARK  STREET, 

CALCUTTA. 


E.    T     C.    BLEISTJ) 

HIGHLAND    WHISKY. 

Rs.  25  per  dozen. 


GISBORNB  &  CO., 

(193)       40,  STIt-A.»II>. 
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RAHSOMES,  SI1IIS&JEFFERIES.LD,, 


5 
IPSWICH  &  LONDON 


EN&INES  and  BOILERS— Portable,  Vertical,  Serai-Fixed  and  Stationary. 


Mining  Machinery,  Pumps,  Saw  Mills, 
Roller  Flour  Mills,  Tea  Rollers,  and   Sifters,    &c. 


OCTAVIUS  STEEl  &  Co.,  Agents,  Caleutta. 

Engines,  Macliines  and  Spare  "Wearing*  Parts  in  Stock. 


(155) 


T.  E.  THOMSON  &  CO,  LD,    9,  Esplanade  Row,  Calcutta. 

HARDWARE  AND   METAL   MERCHANTS. 
Stone's  Patent  Bronze. 
Babbit's  Metal  and  Richard's  Plastic  Metal. 
Regulus  of  Antimony,  Pure  Block  Tin. 
Pig  and  Sheet  Lead,  Muntz  Metal  Rods  and  Sheets. 
Brass  and  Copper  Rods,  Tubes  and  Sheets. 
Zinc  Sheets  and  Tin  Plates. 
Best  Tool  and  Miners'  Steel. 
Spring  Steel  selected,  and  mild  Steel  Sheets. 
Lowmoor,  Farnley,  and  best  Staffordshire  Bar  and  Sheet  Iron. 
Plain,  Galvanized,  and  Corrugated  Iron  Sheets,  Ridging  and  Gutterings. 
Wrought  Iron  Tubes  and  Fittings  for  Gas  and  Water. 
Lap-Welded  Boiler  Tubes. 

Oast  Iron  Pipes  with  turned  and  bored  spigot  and  socket  joints  and  coated. 
Rain  Water  Pipes  and  Connections. 
High  Conductivity  Copper  Tape  Lightning  Conductors. 

(36)  Moiled  Iron  Joists  and  Girders. 


STONEYS  PATENT 
SILENT  6ELF0ILINC  PUNKAH  WHEEL 
HORIZONTAL  VERTICAL 


„.* 


IB- 


Calcutta  Plumbing  &  Gas  Fitting  EstaWishment. 


Thestt  wheels  *.re  N'di.ski.ess  and  self-hibrifating,  do  not  drop  oil  or  allow  the 
rope  to  be  pulled  off  thern,  are  eawily  fixed  in  any  position,  answer  equally  well  as 
Ttrtlcal  or  Horizontal  wheels,  and  nm  perfectly  for  years  without  attention, 


(«M) 


Sole  Agents  for  Madras  :— 

SPENCBR  St  Oo.,  Mount  Road,  Madras. 


Materials  of  all 
sorts  for  the 
above  always 
in  stock.  Trade 
supplied  on 
the  usual 
terms. 

J.  D.  JONES, 

tltchanical  Enginur, 
Pboprhiob. 


(108) 
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BURRAKUR    IRON    WORKS, 

Oast-iron  Socket  Pipes,  of  ordinary  dimensions,  coated    with   Dr.    Angua   Smith's  solution,    and 

tested  up  to  a  pressure  of  250  feet  of  water  ...  ■  • 

Cast-iron  Flange  Pipes,  of  ordinary  dimensions,  tested  up  to  a  pressure  of  250  feet  of  water,  with 

faced  joints  and  drilled  holt  holes,  coated    with  Dr.    Angus  Smith's  solution      ... 
Oast-iron  Bends,   Tees   and    Cross    Pieces   for    Pipings  of    ordinary     dimensions  coated    with 

Dr.  Angus  Smith's  solution  from 
Cast-iron  Fire-bars,  Floor-plates,  Plain  Columns,  4c.,  from  ... 
Cast-iron  Railway  Chairs  and  Railway  Sleepers  from 
Cast-iron    Ornamental    Columns     railings,  gates,  spiral  staircases,  porticos,  brackets,  arch-fillings, 

Jkc,  in  great  variety 
Cast-iron    Rammers,    Road   Rollers    Garden   Rollers,    Sugarcane     Rollers,    Rain-water  Pipes, 

Axle-boxes,    parts   of  machinery   and    other  castings  of  any  description 
Water  lifts  ...  from  Rs.  35-0  each,  and  upwards. 

Ploujihs  ...  Rs.     4-0  each. 


4-4  per  cwt. 
5-13     „ 


7-0 
5-0 
3-8 


upwards. 


At  cheapest  rates. 


Foundry  Pig  Iron  No.  1 
Ditto  No.  2 
Ditto         No.  3 


At  cheapest  rates. 
45-0  per  ton. 
42-8     „ 
40-0    „ 


Remarks.— Special  quotations  for  large  orders.     Designs  of  Ornamental  Castings  of  any  description  can  be  had  on  application. 
Orders  to  be  addressed  to  the  SrrERTJJTESDENT  from  whom  any  further  particulars  can  be  ascertained. 


(181) 


THE  INDIA  RUBBER,  GUTTA  PERCHA,  &  TELE&RAPH  WORKS  Co.,  Id., 

ELECTRICIANS,  ENGINEERS  AND  CONTRACTORS, 

MANUFACTURERS  OP 

I3i:.i:CTI^IC     IL-IGS-HT     .A.  r»  I» -A^  I^  .A.  T  XJ  S  , 

OTKAMOiJ     LAMPS,    CARBONS,     LEADS,    SWITCHES,    VOLT    AND    AMPERE    METERS,    LEAD  COVERED    LEADS    FOR    UNDERGROUND    WORK 

SUBMARINE    TELEGRAPH    CABLES    AND    \A^IRES, 

BATTERIES,    IITSTRUJIENTS,    AND    TELE&RAPH    OONSTRTJOTION    STORES,    TORPEDO    APPARATUS. 
PATENT  LECLANCHE  FIRING  BATTERIES,  FOR  MINING  AND  BLASTING. 


Estimates  given  for  all  hin*1s  of  Electric  Light  Work. 

"WORKS  :— SILVERTOWN  (ESSEX)  AND  PERSAN  BEAUMONT  (PRANCE.) 

r-ALCUTTA  BRANCH: 12,   QOVERNMENT    PLACE,    EAST. 

GODOWNS:— DACRE'S  LANE. 
,168)  Telegraphic  Address-"  HILVKRORAY,"    CALCUTTA. 


COMMERCIAL     UNION     ASSURANCE     CO., 

Extracts  from  the  Twenty-sixth  Annual  Report  viz.  for  the  year  1887. 


LD. 


FIKE   WEPARTMKNT 

Premiums  after  deducting 
Re-inaurances 


Interest 


£769,265    0 
£  19,612    0 


after  deducting  Re- 
insoraaces 


£443,587    0    0 


LIFE   WEPAUTMENT. 

Premiums  after  deducting 


Re-insurances 


Interest  and  Dividends 


Claims  less  Reinsurances, 


0 


£125,559  0 
£  45,649  0 
£  79,229    0    0 


0 


MARINE  DEPARTMENT. 

Premiums  after  deducting 
Re-insurances 

Interest 

Losses  after  deducting  Re- 
insurances .. 

Interest  not  belonging  to 
above,  but  included  in 
Profit  and  Loss 


£175,118    0    0 
£     8,294    0    0 

£138,365    0    0 


£  18,545    0    0 


The  Life  Fund  vas  increased  during  the  year  by  6665,648  and  now  amounts  to  661,070,064. 

The  Life  Funds  of  the  Company  are  held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  are  only  liable  for  Life 
CUims.  Life  Policies  also  share  with  the  other  contracts  of  the  Company  iu  the  security  afforded  by  the  General  Funds  (over  £1,400,000)  and 
the  uncalled  Capital  of  £2,250,000.  ,       ,     . 

The  rates  of  Premium  are  moderate,  but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  Df  time,  thereby  in  ooniunotlon 
with  the  ample  Funds  afTording  ahmlute  security  to  the  assured. 

The  Total  Funds  and  property  in  hand  on  .31st  December  1887  stood  at  £2,613,059. 


(39) 


C.    H.   OGBOURNE,   Manager  and  Undenvriter. 


PURE   HYDRAULIC  LIME. 

Numerous  favourable  certificates  of  the  quality  of  our  manufacture  have  been  received,  and  the  following  are  fair  selections: — 

J.  H.  Apjoiin,  Esq.,  Supfrintending  Engineer,  Kidderpore  Dock  Works,    says  : — 

"  Mr.  McKennie's  test  for  purity  applied  at  Raneegunge  shewed  that  it  contained  only  22  per  cent,  of  insoluble  matter,    or  only  §rd» 
of  the  impurity  allowed  ;  there  can  be  no  question  but  that  it  is  of  very  superior  quality." 

Paul  Dkjoux,  Esq.,  Executive  Engineer,  Government  Cement  Experiment  Division,  reported  : — 
"It  is  the  best  Ghooting  Lime  imported  into  Calcutta." 

Jamks  Kimber,  Esq.,  .M.I. O.K.,  Etif^ineer  to  the  Oorooration  of  Calcutta,  says  : — 

"  It  has  Ijeen  for  long  past  and  is  now  invarial)ly  used  iu  all  works,  particularly  drainage  works.     I  have  much  pleasure  in  certi- 
fying to  the  excellent  and  reliable  quality  of  the  Lime." 

0.  A.   Mills,  Esq.,  Executive  Engineer,  P.   W.   D.,  2nd  Calcutta  Division,  says  : — 

'     "  The  Ghooting  Lime  manufactured  by  Messrs.  Burn  &  Co.  is  better  than  any  that  can  be  purchased  in  Calcutta.     I  have  used  it  in 
the  construction  of  many  public  buildings  and  have   been  thoroughly  satisfied  with  it." 

]ir.B.-0«r  Z.ime  '^as  used  througrliout  all  the  Ei^er  'Works  of  the  Calcutta  Fort  Commissioners. 


(179) 


7,  Hastings  Street,  or  Raneegunge, 


V''3''<-.3l51 


■^r-  '^:::'^^xl 


'''-V:'-',''^)^'>'^-'7' '■'■"'i'''' 


■'^■i-. 


